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Editorial

Welcome to your preview of SLEEP 2025, the 39th Annual Meeting 
of the Associated Professional Sleep Societies, which is scheduled 
to be held in Seattle, Washington on June 7-11, 2025.

This abstract supplement unites the journal SLEEP, and the 
science of SLEEP 2025. All abstracts presented at SLEEP 2025 are 
included in this supplement. This year more than 1600 abstracts 
will be presented at the meeting. 168 will be presented in an oral 
presentation format, and the remainder will be presented in a 
poster format. Many authors of oral presentations will also be 
presenting their science in the poster hall, providing additional 
time to network with the authors of these important studies. In 
addition, this abstract supplement contains case reports submit-
ted by individuals in Sleep Medicine Fellowships and other train-
ing programs.

Abstracts in this supplement are divided between Basic and 
Translational Sleep Science, and Clinical Sleep Science and 
Practice and then assigned to one of 27 subcategories. Each 
abstract has a unique four-digit number to facilitate identifica-
tion and location both within this issue and at SLEEP 2025. The 
four-digit number in the abstract supplement matches the four-
digit code published in the SLEEP 2025 Mobile App.

The SLEEP meeting fosters an environment in which mem-
bers and attendees learn about the latest basic, translational, 
and clinical science and technologies, promoting the continued 
growth of the field through the dissemination of new knowledge. 
We look forward to seeing everyone and sharing in the success 
of this pivotal event and hope you consider joining the American 
Academy of Sleep Medicine and Sleep Research Society in Seattle, 
Washington in June.

Allan I. Pack. MBChB, PhD
Editor-in-Chief
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Abstract citation ID: zsaf090.0001

0001
CIRCADIAN CHANGES IN GRAPH THEORY MEASURES 
OVER THE COURSE OF SLEEP DEPRIVATION
David Negelspach1, Kathryn Kennedy1, Jungwon Cha1, 
Alisa Huskey1, Yangyang Du2, William Killgore1

1 The University of Arizona, 2 University of Michigan

Introduction: Circadian rhythms are known to modulate brain 
activity and connectivity, influencing neural network integra-
tion and cognitive performance. Graph theory measures, such as 
global efficiency (GE), can tell us about how the brain transfers 
information and may be used to explore how circadian regula-
tion impacts the efficiency of information transmission across 
neural networks. The dynamics of how GE of the brain changes 
within a 24-hour period, and which regions show the most signif-
icant circadian pattern were investigated in this study. Given that 
cognitive demands change dynamically across a 24-hour period, 
we hypothesized that circadian oscillations in functional connec-
tivity (GE) would be non-uniform across cortical and sub-corti-
cal regions.
Methods: Twenty healthy subjects (9 females) were recruited 
from Tucson, AZ. After online screening, participants under-
went a baseline overnight sleep study followed by 39 hours of 
total sleep deprivation. Functional MRI scans were collected at 
six-hour intervals along with assessments of cognitive status. We 
applied a cosine regression using a Levenberg Marquardt algo-
rithm to analyze oscillatory changes in resting state GE calcu-
lated with the CONN toolbox (22.v2407).
Results: The right inferior temporal gyrus (rITG) and left thala-
mus demonstrated a significant circadian change in GE. Cosine 
regression of rITG yielded an oscillatory period: τ = 22.28 hours, 
acrophase =.13 radians, and mesor =.4944 (F = 9.72, P =.047, 
R^2 =.91). The left thalamus also yielded a significant circadian 
change in GE: τ = 24.87 hours, acrophase = -4.45 radians, and 
mesor =.46 (F = 16.0233, P = 0.02374, R^2 = 0.9413).
Conclusion: We found a significant circadian change in GE within 
the rITG and left thalamus, regions involved in visual processing, 
sensory integration, attention, and cognition. This suggests that 
global network connectivity in both regions changes rhythmically 
throughout the day. The differences in waveform properties between 
these regions, supports our hypothesis that circadian modulation 
affects certain parts of the brain heterogeneously. As such, cognitive 
functions like visual processing and sensory integration may exhibit 
corresponding fluctuations in efficiency and optimization.
Support (if any): Army Research Office award W911NF2210223 
subaward SUBK00016417.

Abstract citation ID: zsaf090.0002

0002
24-HOUR VARIATION IN METABOLIC RESPONSES TO A 
6.5-HOUR MEAL WINDOW IN HUMANS
Leilah Grant1, Kritika Vashishtha1, Shauni Omond2, 
Lauren McKenzie1, Melissa St Hilaire3, Steven Lockley1, 
Shadab Rahman4

1 Brigham and Women’s Hospital, 2 Brigham and Women’s Hospital 
/ Harvard Medical School, 3 Merrimack College, 4 Harvard Medical 
School

Introduction: Meal timing influences human health. For exam-
ple, compared to eating during the day, eating identical meals at 

night acutely elevates levels of glucose and triglycerides. While 
most studies have compared single meals given at two distinct 
(often opposite) times of day, the timecourse of the 24-hour var-
iation in metabolic responses to meals is unknown. The aim of 
this study was to examine systematically how the timing of meals 
across the 24-hour circadian cycle influences daily exposure to 
triglycerides, triglyceride-rich lipoproteins [remnant cholesterol 
(remnant-C)] and glucose.
Methods: Ten healthy adults (6 female) aged 22-35 years were 
randomized to a 16-hour intervention ‘day’ in dim light (< 3 lux) 
between two 8-h sleep episodes in darkness, with a 6.5-hour meal 
window in the center of the day scheduled at one of 16 stimu-
lus times distributed every 90-minutes (~22.5 degrees) across the 
24-hour day between participants. A 26–48.5-h constant routine 
(CR) with hourly identical meals preceded the intervention day. 
Blood samples collected every 20-60 minutes throughout the CR 
and intervention day were assayed for triglyceride, remnant-C 
and glucose. The 24-h area under the curve (AUC) of the inter-
vention day was calculated and expressed relative to the first 24-h 
AUC of the CR to control for interindividual differences in met-
abolic analyte levels. Mealtime response curves were generated 
by analyzing the relative AUC by the clock time of meal onset 
using a single-harmonic sinusoidal regression.
Results: Significant mealtime response curves were generated 
for triglycerides (p< 0.05), remnant-C (p< 0.01) and glucose (p< 
0.001). The fitted curve for the 24-h AUC showed that daily lev-
els were lowest when eating during daytime hours for triglyceride 
and remnant -C, which were lowest when eating at ~7pm, and 
glucose, which was lowest at ~9am.
Conclusion: The timing of meals across the 24-hour day alters 
daily exposure to triglycerides, triglyceride-rich lipoproteins, and 
glucose, with generally worse metabolic responses when the eat-
ing window started at night compared to the day. These mealtime 
response curves can inform practical advice on timing diet-based 
interventions to reduce cardiometabolic health risks, particularly 
in shift workers and others who eat at night.
Support (if any): Sleep Research Society Career Development 
Award; R01HL159207

Abstract citation ID: zsaf090.0003

0003
COMMON AND RARE GENETIC VARIATIONS 
ASSOCIATION ANALYSIS WITH FIFTEEN 24-HOUR 
REST-ACTIVITY RHYTHM MEASURES
Tariq Faquih1, Chris Ho Ching Yeung2, Pavithra Nagarajan1, 
Raymond Noordam3, Martin K. Rutter4, Susan Redline5, 
Richa Saxena6, Qian Xiao2, Heming Wang1

1 Brigham and Women’s Hospital, 2 University of Texas Health 
Sciences Center, 3 LUMC, 4 Manchester University, 5 Department 
of Medicine, Brigham and Women’s Hospital, Harvard Medical 
School, 6 Massachusetts General Hospital

Introduction: Rest-activity rhythm, as an indicator of circadian 
rhythm, is associated with multiple health outcomes. It is influ-
enced by biological, behavioral, and social-environmental fac-
tors, but there is a limited understanding of its genetic basis.
Methods: High-quality accelerometry data, collected between 
2006 and 2010 using triaxial devices (Axivity AX3), were used 
to derive eight parametric and seven non-parametric RAR 
variables from 85,784 UK Biobank participants of European 
ancestry (mean (SD) age 62.4 (7.83) years. 56% female). We 
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conducted genome-wide common variant and aggregated exome 
sequencing analyses separately on fifteen RAR variables using 
linear-mixed models adjusted for age, sex, number of valid wear 
days, and 10 genetic principal components. Genetic correlations 
between the RAR variables and with 232 phenotypes were eval-
uated using Spearman correlation and Linkage disequilibrium 
score regression (within RAR only). In addition, we performed 
pathway and gene-set-enrichment analysis to identify over-rep-
resented pathways and performed protein-protein interaction 
network analysis.
Results: Common variant analysis identified 21 unique genome-
wide significant loci (p< 5e-8) associated with 8 different RAR 
variables. Notable associations were rs113851554 (MEIS1) with 
L5, L5 start-time (mean (standard error (SE): -0.14 (0.01), and 
-0.12 (0.01) respectively), rs757082192 (ART4) (-0.56 (0.10)) 
and rs183157147 (CENPJ) (0.98 (0.17)) with Down-Mesor. 
Exome-wide association analysis identified 8 significant genes 
(p< 2.8e-6) associated with 7 RAR variables. Notably, MICU3 
and RAET1L/ULBP6 were significantly associated with M10 
start time with an overall predicted missense and loss of func-
tion effect. Overall, the largest number of significant hits were 
related L5 (4 with L5 and 6 for L5 start time) followed by M10 
(4 with M10 and 3 M10 start time) and relative amplitude (4 
loci with positive effect estimates). Post-GWAS analyses of both 
genome- and exome-wide analyses identified overexpression and 
protein-protein interactions for gene sets related to neurological 
signaling, restless leg syndrome, chronotype, and mitochondrial 
functions.
Conclusion: These analyses revealed strong genetic associations 
with metrics of activity, rest, and overall rhythm stability. Our 
findings provide novel insight into the molecular pathways of 
rest-activity rhythms and their links to health conditions.
Support (if any): NHLBI R01HL153814 (to H.W.)

Abstract citation ID: zsaf090.0004

0004
MELATONIN–SLEEP PHASE ANGLE PREDICTS 
MORTALITY IN WOMEN WITH ADVANCED BREAST 
CANCER
Jamie Zeitzer1, Bita Nouriani1, Eric Neri1, Jane Kim1, 
David Spiegel1

1 Stanford University

Introduction: Sleep disruptions are commonly observed in 
women with cancer. One of the hypothesized causes of such dis-
ruption is a diminished circadian clock amplitude. Imputation 
of circadian amplitude in women with cancer has been mainly 
through examination of diurnal salivary cortisol patterns. 
Flattened diurnal salivary cortisol slopes have also been asso-
ciated with longevity in a variety of cancers. These slopes, how-
ever, are susceptible to masking effects, notably stress.
Methods: In both women with advanced breast cancer (n=56) 
and age-matched controls (n=16), we obtained 24-hour plasma 
melatonin profiles through the use of an indwelling forearm 
catheter. Lights were kept dim during waketime and off  during 
sleep, which was scheduled for eight hours during the habitual 
sleep time determined during two weeks of at-home actigraphy. 
Plasma melatonin concentrations were determined through radi-
oimmunoassay. Melatonin timing and duration, sleep timing, the 
time between sleep and melatonin phase markers (phase angle) 
and survival duration (n=50) were calculated.

Results: Clock time of both dim light melatonin onset (DLMO; 
p=0.40, t-test) and melatonin midpoint (p=0.73, t-test) were indis-
tinguishable between the women with cancer and controls, as was 
the difference in the duration of melatonin (p=0.10, t-test). Phase 
angle between DLMO and habitual bedtime was also indistin-
guishable between the groups (p=0.10, t-test). The phase angle 
between melatonin and sleep midpoints was, however, different 
between the two groups (p< 0.05, t-test), being on average shorter 
in those with cancer. In those with cancer, this phase angle was 
related to survival (p< 0.05, HR=1.57; Cox Proportional Hazards 
Model), even after accounting for previous treatment (p< 0.05, 
HR=1.89) or previous treatment, age, and typical sleep duration 
(p< 0.01; HR=2.24). Survival curves separated within the first 
three years after study, with 96% women with short phase angles 
being still alive and only 64% of women with long phase angles 
being still alive. From three to 8 years after the study, there was a 
parallel change in mortality in the two groups.
Conclusion: A shorter phase angle between melatonin and sleep 
is associated with greater longevity in women with advanced 
breast cancer.
Support (if any): NCI grant R01CA118567

Abstract citation ID: zsaf090.0005

0005
DURATION OF THE CIRCADIAN BIOLOGICAL NIGHT 
DIFFERS BETWEEN EIGHT AND NINE HOUR SLEEP 
OPPORTUNITIES
Maeve Sheehy1, Rebecca Cox2, Alivia Blumenstein2, Tina Burke2, 
Christopher M. Depner3, Molly Guerin2, Emily Hay-Arthur2, 
Shannon Lanza2, Rachel Markwald2, Andrew McHill4, 
Hannah Ritchie5, Kate Sprecher2, Ellen Stothard5, Dana Withrow2, 
Kenneth Wright2

1 Sleep and Chronobiology Laboratory, Department of Integrative 
Physiology, University of Colorado Boulder, Boulder Colorado, 
USA, 2 Sleep and Chronobiology Laboratory, Department 
of Integrative Physiology, University of Colorado Boulder, 
Boulder, Colorado, USA, 3 University of Utah, 4 Oregon Institute 
of Occupational Health Sciences, Oregon Health & Science 
University, Portland, Oregon, USA, 5 University of Colorado 
Boulder

Introduction: The duration between dim-light melatonin onset 
and offset represents the biological night, which tracks envi-
ronmental darkness (i.e., scotoperiod). In humans, melatonin 
duration is longer after one week of exposure to natural win-
ter (~9.33h light:14.67h dark) versus natural summer (~14.67h 
light:9.33h dark) light-dark cycles. Melatonin duration is also 
longer after one month of exposure to 14h versus habitual ~8h 
sleep opportunities; as well as in people who habitually sleep 
longer than 9h versus shorter than 6h. Our current aim was to 
determine whether a shorter difference in scotoperiod, 8h versus 
9h sleep opportunities, impacts the duration of the biological 
night.
Methods: Archival data from 76 healthy adult participants 
(aged 26.1±6.8[Mean±SD]; 44 females) from five research pro-
tocols were examined. Depending on the study protocol, par-
ticipants maintained consistent 8h (n=40) or 9h (n=36) sleep 
schedules for one or two weeks at home, verified with wrist-ac-
tigraphy and bed/waketime call-ins. 24-hour plasma or salivary 
melatonin samples were then collected in the laboratory under 
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dim-light conditions during wakefulness (< 10 lux max; ~1.9 lux, 
~0.6 Watts/m2 in the angle of gaze) and darkness (0 lux) during 
sleep. Melatonin duration was calculated as the time between 
dim light melatonin onset (DLMO25%) and dim light melatonin 
offset (DLMOff25%).
Results: Melatonin duration was significantly longer in the 9h 
(11.1h±2.3) versus 8h (10.2h±1.2) (Mean±SD) sleep opportu-
nity condition (p< 0.05).
Conclusion: The current findings demonstrate that as little as 
one hour difference in scotoperiod is associated with an ~0.9h 
difference in the duration of the biological night, suggesting that 
melatonin duration tracks even relatively minor changes in envi-
ronmental light-dark exposure. These findings have important 
implications for circadian and sleep research, including under-
standing how the environment contributes to differences in bio-
logical night. In future studies, it will be important to determine 
the impact of the duration of the biological night on human 
physiology and behavior.
Support (if any): NIH HL085705, NIH HL109706, HL149646, 
DK111161, DK048520, TR000154, UL1TR002535 and 
TR001082; Sleep Research Society Foundation grant 011-JP-
16; CurAegis Technologies Inc. (formerly Torvec, Inc); Office of 
Naval Research MURI N00014-15-1-2809; and Howard Hughes 
Medical Institute in collaboration with the Biological Sciences 
Initiative and Undergraduate Research Opportunities Grant 
University of Colorado Boulder

Abstract citation ID: zsaf090.0006
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CIRCADIAN REGULATION OF EPITHELIAL VIRAL 
LOAD IN HEALTH AND IN ASTHMA
Weston Powell1, Maria Kang2, Carolina Daluz2, Madison Ohm2, 
Maria White1, Elizabeth Vanderwall1, Camille Gates1, Lucille Rich1, 
Jason Debley3

1 Center for Respiratory Biology and Therapeutics, Seattle 
Children’s Research Institute, 2 University of Washington, 3 Center 
for Respiratory Biology and Therapeutics

Introduction: Molecular circadian rhythms regulate cellular 
processes underlying health including innate immune path-
ways. Prior studies have implicated circadian regulation of viral 
responses as contributing to airway inflammation in asthma, 
but investigation in human cell models of airway epithelium has 
been limited. Using primary human airway epithelial cells dif-
ferentiated at an air-liquid interface as an ex vivo organotypic 
model from healthy donors and donors with asthma, we investi-
gated circadian-time dependent regulation of viral replication of 
rhinovirus-16 (RV16) in airway epithelial cells.
Methods: Primary bronchial epithelial cells (BECs) from 
donors with pediatric asthma (n=5) or healthy donors (n=4) 
were differentiated at an air-liquid interface to an organotypic 
epithelium in temperature cycled incubators. Intrinsic circa-
dian rhythmicity following temperature cycling was confirmed 
using BMAL1:Luciferase recordings and western blotting for 
BMAL1. At circadian time 0 hours and circadian time 12 hours, 
RV16 was applied to the apical surface at a multiplicity of infec-
tion of 0.5. BEC were harvested for RNA isolation at 12, 24, 48 
and 96 hours after infection for genome copy number assessment 
with qPCR.
Results: Temperature cycles of 12 hours at 37C and 12 hours at 
34C for 6 days reliably synchronized intrinsic circadian rhythms 
measured in luciferase assays in both healthy AECs and AECs 

from donors with pediatric asthma. Circadian amplitude and 
period was similar between healthy BECs and BECs from 
donors with asthma by gene expression and BMAL:Luciferase 
recording. Infection at time zero during the circadian cycle as 
compared to infection occurring 12 hours later was associated 
with lower viral replication at 24, 48, and 96 hours after infection 
in healthy BECs.
Conclusion: The core circadian clock genes maintain rhythmic-
ity in healthy and asthma airway epithelia. Circadian time reg-
ulates epithelial viral replication in healthy BECs. Future work 
will measure viral replication in BECs with genetic ablation of 
core circadian genes and in correlation with in vivo circadian 
rhythm measurements.
Support (if any): SRS (WTP), Parker B Francis Fellowship 
(WTP), NIH K24AI150991(JSD)

Abstract citation ID: zsaf090.0007
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COMPARING POST-PRANDIAL GLYCEMIA AFTER LATE 
EATING VS LATE SLEEP: PRELIMINARY RESULTS 
FROM A RANDOMIZED CROSSOVER STUDY
Daisy Duan1, Athena Mavronis1, Luu Pham2, Jonathan Jun3

1 Johns Hopkins University School of Medicine, 2 Division of 
Pulmonary and Critical Care, Johns Hopkins University School of 
Medicine, 3 Johns Hopkins University

Introduction: Our previous work showed that a late dinner 
(22:00) compared to routine dinner (18:00) in healthy volunteers 
increased postprandial glucose and reduced dietary fat oxida-
tion. However, it remains unclear whether these adverse met-
abolic effects are due to eating late in relation to endogenous 
circadian rhythm, or due to eating too close to sleep.
Methods: Dinner Time 2 Study compared the metabolic effects 
of dinner timing relative to dim-light melatonin onset (DLMO) 
and sleep timing in healthy volunteers. Participants completed 
three conditions in random order with a 3-4 week washout 
period: (1) early dinner (DLMO -3) + routine sleep (DLMO +2 
to +10) = “early dinner” (ED); (2) late dinner (DLMO +1) + 
routine sleep = “late dinner” (LD); and (3) late dinner (DLMO 
+1) + late sleep (DLMO +6 to +14) = “late dinner + late sleep” 
(LD/LS). The main outcomes are differences in 4-h post-dinner 
area-under-the-curve glucose and insulin levels among the 3 con-
ditions. We used Friedmans tests to compare outcomes among 
the 3 conditions and Wilcoxon signed rank tests to compare 
between each 2 conditions.
Results: 13 participants (7 female, 6 male, mean age 25 years, 
BMI 22.1 kg/m²) completed the study. Post-dinner glucose and 
insulin levels were different amongst the 3 conditions (p=0.03 
and p=0.002 respectively). Compared to ED, LD increased 
4-h post-prandial glucose by median of 11% (p=0.008) with-
out changes in insulin levels (median difference -1.7%, p=0.68), 
while LD/LS increased post-prandial glucose by median of 15% 
(p=0.004) without significant change in insulin levels (median 
difference 13%, p=0.17). Compared to LD, delaying sleep 
after dinner did not significantly change post-prandial glucose 
(median difference 2.5%, p=0.43) or insulin levels (median dif-
ference 20.3%, p=0.21).
Conclusion: Late dinner in relation to melatonin onset increased 
post-prandial glucose, which was not mitigated by delaying sleep 
after late dinner. Our findings suggest that adverse glucose/insu-
lin dynamics induced by late eating is primarily driven by circa-
dian misalignment.
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Support (if any): AASM 273-BS-22, DK133690-01, 
R01HL135483
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DIURNAL VARIATIONS IN CEREBRAL BLOOD FLOW: 
EFFECTS OF TIME-OF-DAY ON TASK-RELATED BRAIN 
ACTIVITY
Bowen Guo1, Kaikai Yan1, Tianxin Mao1, Hengyi Rao1

1 Shanghai International Studies University

Introduction: Human behavior and brain activity are influenced 
by circadian rhythms and homeostatic sleep pressure, leading 
to variations throughout the day. However, it remains unclear 
how task-induced brain activity changes with time-of-day, and 
whether these changes primarily arise from the task-state or the 
resting-state.
Methods: We assessed diurnal variations in cerebral blood flow 
(CBF) during resting-state and a simple psychomotor vigilance 
test (PVT) using arterial spin labeling (ASL) perfusion mag-
netic resonance imaging (MRI) at six fixed times (8:00, 10:00, 
13:00, 15:00, 18:00, and 20:00) in 40 healthy participants (24 
females, mean age 21.68 years). Behavioral outcomes were eval-
uated based on mean reaction time (RT), median RT, and lapses. 
Paired-sample t-tests were performed on whole-brain CBF at the 
voxel level for resting and task-states across the six time points, 
with Gaussian Random Field (GRF) correction.
Results: Behavioral results showed no significant effects of 
time-of-day on mean RT, median RT, or lapses (all p > 0.05), 
indicating that alertness remained stable throughout the day. 
Paired-sample t-tests revealed a trend of decreasing activation 
between resting and task-states as the day progressed, with 
29,290 voxels activated during the first scan and 9,977 voxels 
activated during the last scan. ANOVA results revealed a signif-
icant main effect of time-of-day on task-induced CBF changes 
in the fronto-parietal network, ventral attention network, and 
salience network (all p < 0.05). Moreover, the modulation of 
task-induced CBF changes by time-of-day primarily originates 
from task-states. Specifically, CBF in the default mode network 
increased throughout the day during task-states, whereas CBF in 
the salience and fronto-parietal networks decreased from morn-
ing to night during task-states.
Conclusion: This study found no significant changes in diurnal 
vigilance at the behavioral level. However, task-induced acti-
vation decreased throughout the day, with the most notable 
changes occurring in task-states. The study highlights that time-
of-day may influence the reproducibility of task-related func-
tional MRI, suggesting future studies should account for this 
factor.
Support (if any): National Natural Science Foundation of 
China (32441108, 32200889) and Shanghai International Studies 
University Research Projects (2021114002, 2023DSYL030).
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CHARACTERIZING DAILY 24-HOUR RHYTHMICITY 
IN CIRCULATING LIPIDS IN A MIXED CLINICAL 
INPATIENT POPULATION
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1 Brigham and Women’s Hospital, 2 Merrimack College, 3 Harvard 
Medical School

Introduction: Circulating lipids are under control of the ~24-
hour circadian clock in healthy individuals. How these rhythms 
are expressed in clinical populations, and whether they are 
altered by lipid-lowering medications (i.e., statins), is unknown.
Methods: We assessed 24-hour rhythmicity in clinical lipid 
outcomes from ~187,000 samples collected as part of routine 
medical care of 27,706 hospitalized patients (45% female, mean 
[±SD] age 70.9 ± 15.1 years) with mixed medical diagnoses. 
Outcomes included total cholesterol, triglycerides, HDL-C and 
LDL-C. Blood samples were dichotomized as statin or no-statin 
use based on each patient’s prescription data. Cosinor regression 
was applied to hourly binned group-average time series data. 
Group averages were calculated either using all samples or strat-
ified based on statin use.
Results: Cholesterol, HDL-C, and LDL-C exhibited significant 
24-hour rhythms with a single acrophase (i.e., time of fitted 
peak) in the late afternoon (~15:24–18:06 h). Triglycerides exhib-
ited a principal acrophase in the early morning (~01:36 h) and 
a secondary peak in the afternoon (~13:36 h). The use of stat-
ins was associated with a significant reduction in amplitude for 
triglycerides (~300%), HDL-C (~40%) and LDL-C (~80%) but 
did not change cholesterol rhythm amplitude or the acrophase 
for any of the lipid rhythms. The timing of cholesterol, HDL-C 
and LDL-C rhythms in the clinical population were similar to 
the timing observed in young healthy individuals under con-
trolled laboratory conditions, differing only by up to ~3 hours. 
Furthermore, the differing peaks observed in triglycerides under 
constant routine (morning peak) and ambulatory diurnal condi-
tions (afternoon peak) were reflected in the dual peak observed 
in the clinical population, suggesting multiple mechanisms 
underlying clinical expression of triglyceride rhythms.
Conclusion: Circulating lipids in an inpatient clinical population 
exhibited robust 24-hour daily rhythms. Rhythm amplitude but 
not timing was altered by statin use. The clinical data may reflect 
endogenous circadian variation in lipid timing for some outcomes, 
but understanding the mechanisms underlying rhythmic expression 
is necessary to interpret the timing of clinical or real-world data.
Support (if any): NIA: R03AG071922 (PI: Rahman / St. Hilaire) 
NHLBI: R01HL159207 (PI: Rahman)
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THE DIURNAL RHYTHMICITY OF UNTARGETED 
METABOLOMIC PROFILES IN HUMANS
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Introduction: The circadian system plays a crucial role in met-
abolic processes including glucose tolerance, lipid control, and 
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hormone secretion. Despite its importance, understanding of 
the rhythmicity underlying metabolites remains incomplete, with 
only a few (e.g., cortisol and melatonin) having well-character-
ized patterns. Recent metabolome-wide association studies have 
begun to uncover metabolite associations with several sleep and 
circadian traits (e.g. duration, midpoint time). However, associ-
ations may be confounded by diurnal rhythms, as blood samples 
are often collected at varying times. Thus, to provide insights 
into the temporal oscillations of serum metabolites and under-
score the critical importance of temporally-sensitive clinical 
assessments, we conducted metabolomics association analyses 
on assay timing collected during the day.
Methods: For 6180 individuals in the Hispanic Community 
Health Study/Study of Latinos (HCHS/SOL), 853 metabolites 
were quantified (Metabolon, Inc) in two batches from overnight 
fasting serum samples. Multivariable linear regression was con-
ducted for each metabolite, with time of blood draw (ranging 
from morning to afternoon) as the primary exposure, adjusting 
for age, sex, study center, Hispanic/Latino background, fasting 
duration, self-reported bed and wake times, and sampling design. 
Timing variables were circularly transformed. Analysis was per-
formed separately for each batch, and results meta-analyzed. 
Additionally, unsupervised density-based clustering analysis was 
conducted to reveal temporal patterns across metabolites.
Results: Single metabolite association analyses identified 51 
metabolites significantly associated with blood assay timing after 
multiple testing correction. These include 33 metabolites prior 
reported to exhibit diurnal rhythms in plasma, of which 10 are 
connected to melatonin and cortisol activity. Of note are circa-
dian regulators DHA and palmitate, that influence BMAL1 gene 
expression and SIRT1 activity. Significant metabolites reflect 
connections to psychiatric and sleep disorders, omega oxidation, 
prostaglandin synthesis, dopamine levels, and GLP-1 agonist 
design. Unsupervised clustering analysis identified three distinct 
clusters. Strikingly 48 of the 51 significant metabolites group 
into the same cluster. This cluster exhibits a characteristic pat-
tern of a morning dip (7 AM–8 AM) followed by an afternoon 
peak (12 PM–2 PM).
Conclusion: Our analysis reveals known and novel rhyth-
mic serum metabolites. Results underscore the importance of 
accounting for time of assay, when investigating metabolite asso-
ciations with health disorders.
Support (if any): NHLBI R01HL153814 (to H.W.), 
R01HL161012 (to T.S.)
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IN VIVO CIRCADIAN GENE EXPRESSION IN PEDIATRIC 
ASTHMA
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1 Center for Respiratory Biology and Therapeutics, Seattle 
Children’s Research Institute, 2 Seattle Children’s Research 
Institute, 3 Center for Respiratory Biology and Therapeutics

Introduction: Altered circadian gene expression is hypothesized 
to underlie circadian dependent differences in airway resistance 
and risk for asthma exacerbation in pediatric asthma. Previously 
in ex vivo organotypic epithelial cell cultures we identified neu-
trophilic and IL-17 signaling genes as losing circadian rhythmic-
ity in pediatric asthma. However, measuring circadian rhythms 
of gene expression in vivo is difficult due to the need for repeat 
sampling. Using bioinformatic approaches, circadian time can 

be inferred in single samples and rhythmic genes identified when 
sampling a larger number of individuals randomly over the 
course of the day. We analyzed circadian rhythmic gene expres-
sion using a publicly available data of gene expression in children 
with and without asthma at age 10 from the URECA study to 
identify genes with altered circadian rhythmicity in asthma.
Methods: Gene expression from nasal swabs obtained at age 10 
in 352 children, 249 without asthma and 103 with asthma were 
analyzed using CYCLOPS to identify rhythmic genes. Circadian 
time was defined using a set of 100 rhythmic genes identified 
from ex vivo epithelial cell cultures. Differential rhythmicity was 
analyzed using CompareRhythms and phase set enrichment 
(PSEA) used to identify genes whose expression concentrated at 
specific circadian times.
Results: CYCLOPS analysis identified 3694 genes with rhyth-
mic expression on nasal epithelial swabs. Genes for TGF-beta 
signaling, IL-6 signaling, and interferon-alpha responses had 
peak expression in the morning, whereas cell cycle and oxidative 
phosphorylation genes peaked in the evening. Differential rhyth-
micity identified 182 with altered rhythmicity in asthma, with 
genes for interferon and viral responses increasing rhythmicity 
in asthma and genes for granulocyte activation and neutrophil 
migration had reduced rhythmicity in asthma.
Conclusion: Circadian gene expression of neutrophil migration 
and granulocyte activation genes is decreased in pediatric asthma 
based on in vivo nasal swabs. Loss of circadian regulation may 
contribute to aberrant expression of airway inflammatory genes 
in pediatric asthma.
Support (if any): SRS (WTP), Parker B Francis Fellowship 
(WTP), NIH K24AI150991(JSD)
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CIRCADIAN REST-ACTIVITY RHYTHMS AND 
EPIGENETIC AGE ACCELERATION IN OLDER ADULTS
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Introduction: Circadian alterations are implicated in poor 
aging-related health outcomes, such as neurodegenerative dis-
eases, cardiovascular diseases and metabolic disorders; yet, links 
with biological aging remains underexplored. We examined 
the association of actigraphic circadian rest/activity rhythms 
(RARs) with epigenetic age acceleration (EAA) in older adults.
Methods: We studied 191 participants from the Baltimore 
Epidemiologic Catchment Area Study Follow-Up (mean age 
68.6±7.7 years; 66% female, 59% white) who completed 7.1±1.2 
nights of wrist actigraphy and had valid DNA methylation 
and covariate data. Actigraphic RAR metrics included cosinor 
(amplitude, mesor, acrophase) and non-parametric indices [rel-
ative amplitude (RA), interdaily stability (IS), intradaily var-
iability (IV), lowest 5-hour activity level (L5), highest 10-hour 
activity level (M10), L5 start time, and M10 start time]. DNA 
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methylation data from the Illumina EPIC array were used to cal-
culate several epigenetic clocks (GrimAge, PhenoAge, Horvath 
Clock and Hannum Clock). EAA was defined as the difference 
between epigenetic and chronological age, with the residual 
method for sensitivity analysis.
Results: In analyses adjusted for chronological age, sex, and 
race, lower amplitude, RA, IS, and M10, and higher IV were 
significantly associated (per 1-SD decrease) with accelerated 
GrimAge [amplitude β = 0.80 (0.22, 1.38); RA β = 0.69 (0.15, 
1.24); IS β = 0.61 (0.03, 1.20); M10 β = 0.73 (0.15, 1.3); IV β = 
-0.90 (-1.45, -0.35); all p <.05] and PhenoAge [amplitude β = 1.07 
(0.02, 2.13); IS β = 1.11 (0.05, 2.16); all p <.05]; with non-signifi-
cant, but directionally consistent, associations with Horvath and 
Hannum clocks. Additionally, individuals with an L5 start time 
after 1:30 am, compared to those between 12:00 am and 1:30 am, 
were 1.17 (0.06, 2.27) years older per GrimAge.
Conclusion: Our findings suggest that, reduced strength, sta-
bility, regularity, and later activity timing of circadian rhythms, 
are associated with accelerated epigenetic age, notably GrimAge 
and PhenoAge. These results highlight the role of circadian reg-
ulation in aging and underscore the importance of maintaining 
strong, stable, and well-timed rhythms to mitigate age-related 
biological deterioration.
Support (if any): This research was supported by the National 
Institute on Aging (R01AG075996) and partly by the NIH 
Intramural Research Program, National Institute on Aging.
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COMPARING SLEEP LOSS AND CIRCADIAN EFFECTS IN 
COGNITIVE PERFORMANCE
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Introduction: Extended wakefulness of up to 24 hours has been 
associated with severe impairments in performance and atten-
tion measures. The impairment may not be due solely to sleep 
loss since some recovery of function occurs the next day even 
with continued sleep loss. A circadian effect is likely to be a 
significant contributor to performance measures and has been 
apparent in many studies. Despite this recognition, few studies 
have directly compared the contributions of accumulated sleep 
loss and circadian rhythm on cognitive performance.
Methods: We analyzed the data from 38 healthy sleepers (Mean 
(SD) age = 32.6 (12.9) years) who performed the 10-minute 
Psycho-Vigilance Task (PVT) 10 times across a 29-hour period 
of total sleep deprivation in laboratory protocol. The number of 
lapses (Reaction Time>500msec) was analyzed from each test-
ing time. Two curve-fitting approaches were applied: (1) a linear 
function using least squares method to model time awake effects, 
and (2) a 24-hour cosine curve to model the circadian compo-
nent. For both group mean data and individual participant data, 
we compared the amplitudes and variance accounted for (R²) 
between the circadian and linear components. Within-subject 
statistical comparisons were conducted using paired t-tests.
Results: The 24-hour amplitude of the mean lapses curve was 
14.1 lapses in the circadian component and 12.5 in the linear 
component and the variances were 72.3% and 57% respectively. 

Individual participant analyses means were 15.0 lapses and 12.75 
lapses and variances of 59.5% and 40.4% for the circadian and 
linear curve fits, respectively. Within subjects t-tests showed the 
circadian component has significantly larger amplitude (t(37) = 
2.56, p< 0.02) and higher variance accounted for by the circa-
dian curve fit (t(37) = 5.14, p< 0.001) than from the linear fit.
Conclusion: Across the 29-hour sleep deprivation protocol the 
circadian component contributes a greater amplitude and var-
iance accounted for in lapses of attention than the linear time 
awake component. Campaigns to improve public safety should 
draw as much attention to the danger of the circadian time of 
operation as to the amount of prior wakefulness.
Support (if any): Neuroflex Inc.

Abstract citation ID: zsaf090.0014

0014
THE CIRCADIAN TIMING OF SLEEP AFFECTS 
THE RATE OF ACCUMULATION OF OBJECTIVE 
NEUROBEHAVIORAL IMPAIRMENT ACROSS DAYS OF 
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Introduction: Chronic nighttime sleep restriction leads to the 
build-up of neurobehavioral impairment across days. Although 
it is known that the circadian timing of sleep mediates the effects 
of sleep loss, it is not known how the timing of restricted sleep 
influences the accumulation of neurobehavioral impairment 
over days. Here we investigated lapses on the psychomotor vig-
ilance test (PVT) across days with restricted sleep placed in the 
late morning or late afternoon.
Methods: N=72 healthy young adults (ages 21-45y, 39% female) 
completed a 14-day in-laboratory study. After an 8h nighttime 
adaptation sleep opportunity (23:30–07:30) there was a base-
line day with an 8h shifted sleep opportunity ending in late A) 
morning (11:30) or B) afternoon (19:30). Subjects were then 
randomized to 9 consecutive days of sleep restricted to 4h, 6h, 
or 8h time-in-bed (TIB) for late A) morning (11:30; n=19, 8, 8, 
respectively), or B) afternoon (19:30; n=13, 17, 7, respectively). 
Subjects were tested on a 10-minute PVT every ~2h during sched-
uled wakefulness. Daily averages for PVT lapses (RTs>500ms) 
observed 2-14h after scheduled awakening, expressed relative to 
average PVT lapses on theshifted baseline day, were analyzed 
with nonlinear mixed-effects regression to investigate differences 
in the build-up of neurobehavioral impairment between shifted 
sleep restriction doses.
Results: In the afternoon sleep conditions, PVT lapses showed 
a significant sleep dose-response effect (F=6.22, p=0.003), with 
the fastest accrual of impairment across days in the 4h condi-
tion (t=5.12, p< 0.001) and near-negligible impairment build-up 
in the 8h condition (t=1.00, p=0.32). However, in the morning 
sleep conditions, PVT lapses showed no sleep dose-response 
effect (F=0.01, p=0.99) with modest impairment growth across 
days overall (t=2.06, p=0.043) at just 43.7% the average rate 
observed in the afternoon sleep conditions.
Conclusion: In this sample of  young adults, placing 6h and 
4h daily sleep opportunities in the late morning appeared to 
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provide resilience against the accumulation of  neurobehavio-
ral impairment from sustained sleep restriction. Our results 
suggest that afternoon circadian promotion of  wakefulness 
can sustain objective neurobehavioral functioning for at 
least 14h of  wakefulness daily across multiple days of  sleep 
restriction.
Support (if any): NIH R01-NR04281, M01-RR00040
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QUANTIFYING CIRCADIAN RESCUE OF COGNITIVE 
PERFORMANCE FOLLOWING TOTAL SLEEP 
DEPRIVATION: EXPERIMENTAL AND META-ANALYSIS 
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Kaikai Yan1, Tianxin Mao1, Bowen Guo1, Hengyi Rao1
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Introduction: With increasing work pressure and the acceler-
ated pace of modern life, sleep deprivation has become a com-
mon phenomenon. While existing research has predominantly 
focused on the cognitive impairments caused by total sleep dep-
rivation (TSD), its dynamic changes over time have received lim-
ited attention. Notably, cognitive performance often improves in 
the afternoon or evening following TSD, a phenomenon termed 
“circadian rescue.” However, its magnitude and task-specific 
variability remain underexplored. To address this gap, our study 
combines strictly controlled constant routine (CR) experiments 
with meta-analytic approaches, providing the first systematic 
quantification of the circadian rescue effect and offering novel 
empirical evidence to reveal its task-specific characteristics and 
underlying mechanisms.
Methods: In Study 1, 54 healthy participants (mean age 33.35 
± 8.73 years, 32 males) underwent 35 hours of sustained wake-
fulness while performing the Psychomotor Vigilance Task 
(PVT), Digit Symbol Substitution Test (DSST), and Karolinska 
Sleepiness Scale (KSS). Circadian rescue effects were quantified 
using behavioral performance and the two-process model. Study 
2 extends this by conducting a meta-analysis to examine the cir-
cadian rescue effect across multiple cognitive tasks.
Results: Study1 results indicated that the rescue rate for PVT 
ranged from 33.01% to 52.11%, 45.73% for DSST, and a com-
paratively low 23.45% for KSS. Further analysis showed that 
process S had a significantly greater effect on KSS than on PVT 
and DSST (all p < 0.001), with a higher process S coefficient for 
PVT compared to DSST (p < 0.01). No significant differences in 
process C were observed across tasks (all p > 0.05), indicating a 
consistent circadian influence. The meta-analysis results further 
confirmed that the rescue rate for KSS was significantly lower 
than for PVT and DSST.
Conclusion: This study indicated that the circadian rescue effect 
plays a critical role in mitigating the negative impacts of TSD, 
particularly during circadian peak periods, which can partially 
counteract the negative effects of sleep loss on cognitive perfor-
mance. These findings advance understanding of circadian reg-
ulation in cognitive performance, with implications for fatigue 
management strategies.
Support (if any): National Natural Science Foundation of 
China (32441108, 32200889) and Shanghai International Studies 
University Research Projects (2021114002, 2023DSYL030).
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Introduction: Chronically restricted nighttime sleep propagates 
an accumulation of objective performance deficits over days, but 
subjective sleepiness does not equivalently reflect this build-up 
of impairment. Here we studied the dynamics of subjective 
sleepiness over days with restricted sleep placed in the late morn-
ing or afternoon.
Methods: N=72 healthy young adults (ages 21-45y, 39% female) 
completed a 14-day in-laboratory study. After an 8h nighttime 
adaptation sleep opportunity (23:30–07:30) there was a base-
line day with an 8h shifted sleep opportunity ending in late 
A) morning (11:30) or B) afternoon (19:30). Participants were 
then randomized to 9 consecutive days of restricted sleep with 
4h, 6h, or 8h TIB ending in late A) morning (11:30; n=19, 8, 8, 
respectively), or B) afternoon (19:30 n=13, 17, 7, respectively). 
Participants rated their sleepiness on the Karolinska Sleepiness 
Scale (KSS) at ~2h intervals during scheduled wakefulness. Daily 
averages for sleepiness rated 2-14h after scheduled awakening, 
expressed relative to the shifted baseline, were analyzed with 
nonlinear mixed-effects regression to investigate the temporal 
dynamics of subjective sleepiness.
Results: In the late afternoon conditions, KSS sleepiness dis-
played a significant sleep dose-dependence (F=3.44, p=0.038). 
There was no significant change over the 9 days of sleep restric-
tion for either the 4h or 6h sleep doses, but the 8h dose showed a 
modest decrease in KSS sleepiness over days (t=-3.11, p=0.003). 
In the late morning conditions, KSS sleepiness exhibited no sleep 
dose-dependence (F=0.62, p=0.54), and there were no significant 
changes over the 9 days of sleep restriction (t=1.42, p=0.16).
Conclusion: The dynamics of participants’ subjective sleepiness 
across days of late afternoon sleep restriction were incongruent 
with their sleep dose-response accumulation of objective per-
formance impairment (see companion abstract by Banks et al.). 
Rather, it seemed that subjective sleepiness stabilized in partici-
pants randomized to 6h or 4h restricted sleep opportunities, with 
some apparent adaptation to the shifted sleep timing over days 
for those randomized to the 8h sleep opportunities. However, 
across days of late morning sleep restriction, the afternoon cir-
cadian promotion of wakefulness appeared to mitigate partici-
pants’ subjective sleepiness for at least 14h of wakefulness daily, 
as was also observed for their objective performance impairment.
Support (if any): NIH R01-NR04281, M01-RR00040
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TRAINING SCHEDULES AS A SYNCHRONISER OF 
ZEITGEBERS FOR ATHLETE CIRCADIAN CLOCKS
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Introduction: Circadian rhythms and sleep are essential for 
athletes’ performance, recovery, and health. Disruption to 
these processes can result from mismatch between clock-regu-
lated physiology and external time-givers (zeitgebers) such as 
light/dark cycles or feeding patterns. However, there is limited 
understanding of circadian biology in this population. This 
study investigates the impact of training schedules, particularly 
early morning trainings, on sleep and circadian biology in elite 
athletes.
Methods: This longitudinal study involved 52 elite male 
Australian Rules footballers (M-age = 24.38). Data were col-
lected during a 2-week pre-season condition, which involved 
early morning trainings, and a 2-week in-season condition which 
did not have early morning trainings. The study was conducted 
during 2021 and 2022, resulting in two timepoints per condition. 
Participants wore wrist actigraphy devices to monitor sleep and 
light exposure and completed at-home circadian phase assess-
ments. Circadian phase was assessed via salivary melatonin, col-
lected hourly in controlled lighting conditions (< 10 lux) from 
four hours prior to habitual bedtime until one hour post habitual 
bedtime, and analysed using radioimmunoassay. Diurnal prefer-
ence was collected using the reduced morningness-eveningness 
questionnaire (rMEQ). All timings were converted to standard 
time for analysis, controlling for year and age.
Results: Compared to in-season, pre-season periods (early 
morning training condition), were significantly associated with 
earlier first bright light exposure (-139 mins, p <.001), advanced 
circadian phase (-110 mins, p <.001), earlier sleep-wake timings 
(sleep onset: -84 mins, mid-sleep: -93mins, sleep offset: -103mins, 
all p <.001), and shorter total sleep time (-17 mins, p <.001). 
Diurnal preference did not moderate these relationships. The 
timing of first bright light exposure partially mediated the effect 
of condition (pre-season vs in-season) on mid-sleep time and cir-
cadian phase.
Conclusion: Early morning trainings can significantly disrupt 
sleep and advance circadian phase in elite athletes. The findings 
introduce the idea that training schedules could be acting as a 
synchroniser of zeitgebers for athlete clocks, influencing the 
timing of light exposure and exercise. Disruption to sleep and 
changes in circadian phase may impair performance and recov-
ery, highlighting the need to consider optimised training sched-
ules that align with individual circadian biology.
Support (if any): 
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TIME ZONE CIRCADIAN MISALIGNMENT AND 
DEFENSIVE PERFORMANCE IN PROFESSIONAL 
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Introduction: Research has highlighted the impact of circadian 
rhythm misalignment on athletic performance in sports involv-
ing travel across time zones. Teams traveling westward often face 
circadian disadvantages during evening competitions, as they 
play at a later circadian alignment than their opponent. While 
previous studies have primarily focused on outcomes such as 
wins and losses, few have explored the effects of circadian mis-
alignment on specific game statistics. This study investigates the 

influence of teams adjustment to time zones travel on the num-
ber of shots allowed to opponents.
Methods: Data from NHL games played between 2009 and 2021 
(n = 27,642), excluding the COVID-19 season, were collected 
from online sources (hockey-reference.com). Travel-adjusted 
time zone was computed for both teams as shown in Charest et 
al. (2022), from which a Direction of Misalignment (westward, 
none, eastward) between teams was computed for each game. A 
one-way ANOVA was used with the Direction of Misalignment 
on the number of shots allowed to opponents.
Results: A significant effect of Direction of Misalignment was 
observed, F(2, 27640) = 3.26, p =.04. Teams with a circadian 
misalignment later than their opponents (westward alignment) 
allowed significantly more shots (M = 30.71) compared to teams 
with an earlier one (eastward alignment) (M = 30.27, p =.05). 
No significant difference was found between teams with a later 
circadian alignment and those with no difference (M = 30.39, p 
=.06), nor between teams with no difference and those with an 
earlier alignment (p =.66).
Conclusion: These results suggest that teams playing at a later 
part of their circadian alignment than their opponents allow 
more shots to opposing teams. This could indicate a circadi-
an-related disadvantage that impairs defensive effectiveness on 
ice. Future research should investigate mechanisms to mitigate 
the effects of circadian misalignment in professional sports, 
potentially informing scheduling strategies to optimize player 
performance.
Support (if any): 
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Introduction: There is a growing recognition of  the significant 
impact of  circadian rhythms on professional athletic perfor-
mance, where teams crossing multiple time zones for a game 
play at a different circadian alignment that their opponents. 
In the NHL, teams frequently travel and often don’t return 
home between games. Few studies have explored which aspects 
of  athletic performance and behavior are affected by circadian 
misalignment. The objective of  this study was to investigate 
whether NHL teams show a circadian penalty disadvantage, 
controlling for the direction of  team travel from the previous 
game.
Methods: Data from NHL games played between 2009 and 
2021 (n=27,642), excluding those played during the COVID 
season, were extracted from online sources (hockey-refer-
ence.com). As described by Charest et al. (2022), a travel-ad-
justed time zone was computed for both teams, from which 
a Direction of  Misalignment (westward, none, eastward) 
between teams was computed. A one-way ANOVA was used 
with the Direction of  Misalignment on the number and the 
minutes of  penalties.
Results: When there is a travel-adjusted time zone difference 
between the two teams, there is a significant difference in the 
penalty minutes, F(2,27640)=4.77, p<.008 and number of pen-
alties received by the team, F(2,27640)=10.88, p<.001. Tukey 
post-hoc t-tests reveal that teams whose circadian alignment is 
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westward to their opponent had more penalty minutes (p=.006) 
and receive significantly more penalties (p<.001), than those who 
experienced no time zone difference with their opponents. Teams 
whose circadian alignment is westward to their opponent also 
received more penalties than those whose alignment is eastward 
to their opponent (p<.001).
Conclusion: These results suggest that teams playing at a later 
part of their circadian time than their opponents receive more 
penalties. This study offers insight on the necessity for members 
of professional organizations to better understand the potential 
impact of sleep and travels on behavior and overall performance 
outcomes during matches. Future studies should focus on strate-
gies for optimizing athletes’ circadian alignment, such as person-
alized travel schedules and light exposure protocols.
Support (if any): 
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SLEEP SURVEY IN UNIVERSITY STUDENTS
Kyuto Yamazaki1, Syoya Takeda2, Mana Furuta2, Ikuha Fukamachi1, 
Akiko Noda2

1 Chubu University College of Life and Health Sciences, 2 Chubu 
University Graduate School of Life and Health Sciences

Introduction: Irregular sleep patterns, which are heavily influ-
enced by the 24-hour demands of modern society, represent a 
prevalent issue among university students. This irregularity, par-
ticularly the marked discrepancy between weekday and weekend 
sleep-wake patterns, often referred to as social jet lag, has been 
shown to exert a negative impact on both mental health and aca-
demic performance. The objective of this study is to thoroughly 
investigate the sleep habits of university students and explore 
their complex relationships with excessive daytime sleepiness 
and depression symptoms.
Methods: A total of 182 university students (77 males, 105 
females, age: 19.5 ± 1.0 years) at Chubu University were sur-
veyed using a Google Forms questionnaire. Data collected 
included sleep and wake times, social jetlag, sleep duration on 
weekdays and weekends, and the Quick Inventory of Depressive 
Symptomatology (QIDS-J) score and daytime sleepiness using 
the Epworth Sleepiness Scale (ESS). After approval by the 
Chubu University Ethics Review Committee, consent was 
obtained from all participants.
Results: The weekends wake-up time was significantly later than 
weekday wake-up (9:32 ± 2:27 vs 6:55 ± 0:57, p < 0.001). The 
weekends bedtime was significantly later than weekday bed-
time (0:56 ± 1:33 vs 0:22 ± 1:51, p < 0.001). The weekends sleep 
duration was significantly longer than weekday sleep duration 
(8.0 ± 1.4 vs 6.0 ± 1.0 hours, p < 0.001). Social jetlag in wake 
time was significantly correlated with QIDS-J score and ESS 
score (QIDS-J: r=0.27, p < 0.001, ESS score: r = 0.23, p=0.002). 
Sleep jetlag in sleep duration was also correlated with QIDS-J 
score and ESS score (QIDS-J: r=0.22, p=0.004, ESS score: r= 
0.23, p=0.002) and ESS score was significantly correlated with 
QIDS-J score (r=0.48, p < 0.001).
Conclusion: Social jetlag was associated with daytime sleepiness 
and depression symptoms. Our findings suggest that regular 
sleep-wake patterns may be beneficial to help prevent daytime 
sleepiness and depression symptoms in university students.
Support (if any): 
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ASSOCIATION OF PHASE PREFERENCE TO CIRCADIAN 
PHASE AND SLEEP ONSET IN PRETEENS AND 
TEENAGERS
Sidney Kirchhof1, Chloe Lambert2, Caroline Gredvig-Ardito3, 
Stephanie Crowley4, Christine Acebo2, Mary Carskadon5

1 E.P. Bradley Hospital Sleep and Chronobiology Research 
Laboratory, 2 E.P. Bradley Hospital Sleep Research Laboratory, 
3 EP Bradley Hospital, 4 Rush University Medical Center, 5 
Department of Psychiatry and Human Behavior, Alpert Medical 
School of Brown University

Introduction: Phase preference (PP) measures include several 
questionnaires, the utility of which may vary with age. Here, 
we undertake a secondary analysis (Crowley et al., 2014) of PP 
questionnaires in preteens and teenagers to evaluate associations 
with circadian phase and sleep patterns.
Methods: The preteens comprised 44 adolescents (ages 9&10, 
19F); teenage cohort includes 74 adolescents (ages 15&16, 34F). 
PP measures included: Carskadon et al. (1993, Owl), Smith et al. 
(1989, Smith), and Horne Östberg (1976, HOQ). Preteens com-
pleted all three PP measures (Owl, n=43; Smith, n=41; HOQ, 
n=35); teenagers completed HOQ (n=48) and Smith (n=73). 
Self-selected sleep-wake schedules at home were monitored via 
actigraphy for all participants. Sleep onset (SO) was estimated 
with standard scoring procedures (Acebo et al. 1999). At week’s 
end, dim light melatonin onset (DLMO) phase was measured 
from saliva samples. Thirty-eight preteens and 56 teenagers com-
pleted questionnaires, actigraphy, and DLMO.
Results: Correlations among PP scores were strong in preteens 
(Owl vs. Smith r=.690, p<.001; Smith vs. HOQ r=.660, p<.001; 
Owl vs. HOQ r=.418, p=.012) and teenagers (Smith vs. HOQ 
r=.784, p<.001). PP scores were not correlated with DLMO 
phase for preteens or teenagers, though HOQ showed a trend 
(r= -.25, p=.090) with the teenagers. In preteens, PP was not cor-
related with SO, whereas both Smith (r= -.34, p=.012) and HOQ 
(r= -.46, p<.001) were correlated with SO in teenagers.
Conclusion: PP measures completed by preteens did not correlate 
with DLMO phase or SO; however, in teenagers, HOQ achieved 
near significant correlation with DLMO phase, and both PP 
measures were correlated with SO in the teens. These findings 
indicate that PP scores in teenagers may be more highly reflective 
of sleep pattern than circadian phase. Further, we conclude that 
age-related differences in PP ratings reflect different biobehavio-
ral signals in preteens compared to teenagers. Finally, because of 
the stronger association of Owl to Smith than to HOQ, we sug-
gest the Smith PP scale may be preferred for use in preteens.
Support (if any): R01AA013252; P20GM139743
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CIRCADIAN PREFERENCE, BUT NOT CIRCADIAN 
PHASE, ASSOCIATES WITH STATE AND TRAIT LEVELS 
OF IMPULSIVITY IN ADOLESCENTS
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Kathryn Guo2, Meredith Wallace1, Nina Oryshkewych1, 
Brant Hasler1
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Introduction: Adolescents with evening preference are at risk 
for alcohol and substance use problems, which may be partially 
explained by a connection between later sleep/circadian tim-
ing and greater impulsivity (a well-established contributor to 
substance use). This connection has been demonstrated with 
self-report measures of circadian timing in adults, but not with 
biological measures of circadian timing or in adolescents. Here 
we tested in a sample of adolescents whether (1) biological circa-
dian timing associates with trait-level multi-dimensional impul-
sivity and (2) sleep/circadian timing proximally associates with 
state-level impulsivity on a day-to-day basis.
Methods: 210 adolescents (60.5% female; M age = 17.4 years) 
across two studies completed self-report measures of trait impul-
sivity (UPPS-P) and circadian preference (Composite Scale of 
Morningness), as well as laboratory assessments of circadian 
phase (salivary dim light melatonin onset). During the week-
long ambulatory protocol, participants wore wrist actigraphs (to 
determine sleep midpoint and duration) and completed bedtime 
diaries assessing state impulsivity (abbreviated UPPS-P). For 
between-person analyses, we ran linear regression models pre-
dicting trait and mean state impulsivity by circadian preference 
and phase. For within-person analyses, we ran mixed models to 
determine if  prior night sleep midpoint (with and without cir-
cadian phase as a moderator) or duration predicted next-day 
impulsivity. We controlled for age, sex assigned at birth, racial 
identity, and socioeconomic status in all models.
Results: Evening preference was associated with greater negative 
urgency (β=-.035, p=.003) at trait level, as well as greater lack 
of perseverance at both trait (β=-.04, p=.003) and state (β=-
.028, p=.02) levels. Circadian phase was not associated with trait 
or state impulsivity. Within-person results were insignificant, 
although there was a trend-level interaction between sleep mid-
point and circadian phase on next-day negative urgency (β=.056, 
p=.07).
Conclusion: Extending prior findings in adults, adolescents with 
evening preference reported greater impulsivity across subdi-
mensions—they were more likely to quit difficult tasks and act 
impulsively when experiencing negative emotions. Surprisingly, 
biological circadian phase did not associate with impulsivity, 
although there was suggestive evidence that sleep and circadian 
timing may interact to predict greater impulsivity. Circadian 
preference measures may inadvertently capture impulsivity-re-
lated constructs independent of biological circadian phase.
Support (if any): R01-AA025626, R01-DA044143 (Hasler)
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EXPLORING THE ROLE OF SOCIAL JETLAG AND 
PEERS IN ADOLESCENT AGGRESSION
Amanda Bates1, Emily Feldman1, Rebecca Essien1, Danica Slavish1

1 University of North Texas

Introduction: Social jetlag, a misalignment between one’s bio-
logical sleep-wake rhythms and socially imposed schedules is 
prevalent, is common among adolescents. This disruption in cir-
cadian rhythms may negatively impact the social cognition brain 
network, which is responsible for motivation and compassion, 
potentially contributing to difficulty connecting with peers and 

increased aggression towards others. Adolescents with healthy 
peer networks exhibit more prosocial behaviors, which may pro-
tect them from the negative impact of poor sleep. This study 
aims to investigate how social jetlag, deviant peer influence, and 
healthy peer networks interact to influence peer aggression in 
adolescents.
Methods: Data was analyzed from 10,414 adolescents partici-
pating in the Adolescent Brain Cognitive Development (ABCD) 
Study (M age = 12.00; 47.65% girls) who completed self-report 
measures, including the Munich Chronotype Questionnaire 
(MCTQ-C), Peer Behavior Profile, and Peer Network Health: 
Protective Scale.
Results: Multiple regression analyses revealed that increased 
social jet lag (β = 0.02, p < 0.02), shorter weekday sleep duration 
(β = −0.058, p < 0.001), and shorter free day sleep duration (β 
= −0.045, p < 0.001) were significantly associated with greater 
aggression perpetration. Additionally, having more deviant peers 
(β = 0.236, p < 0.001), better peer network health (β = 0.026, p 
= 0.010), and fewer positive peers (β = −0.062, p < 0.001) were 
linked to higher rates of aggression. Significant interactions 
emerged, with simple slope analyses indicating that the effect of 
social jet lag on aggression strengthened as the number of devi-
ant peers increased.
Conclusion: This study highlights the adverse impact of social 
jetlag on adolescents’ relational aggression perpetration, par-
ticularly in the presence of deviant peers. Social jetlag and lower 
sleep duration increase vulnerability to aggressive relational 
behaviors. Interventions aimed at regulating sleep schedules and 
promoting healthy peer relationships may mitigate the effects of 
social jetlag and reduce aggressive behaviors among adolescents.
Support (if any): 
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SLEEP-WAKE STATE DISCREPANCY AND CIRCADIAN-
RELATED CHARACTERISTICS IN YOUTH WITH 
INSOMNIA
Rachel Ran Wang1, Forrest Tin Wai Cheung2, Xiao Li3, Ngan-
yin Chan4, Joey Chan4, Yun-Kwok Wing4, Shirley Xin Li3
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Introduction: Individuals with insomnia often perceive their 
sleep as poorer than objectively measured sleep (e.g., by actig-
raphy). This phenomenon is known as sleep-wake state discrep-
ancy (SWSD). However, the factors associated with SWSD, 
particularly among the youth population, are not well under-
stood. Youth represents a distinct developmental period char-
acterized by increased evening preference, irregular sleep-wake 
pattern and social jetlag, which may potentially influence SWSD. 
This study aimed to explore the relationship between SWSD and 
insomnia in youths.
Methods: The study included 87 adolescents (mean age: 
20.20±2.15, female: 64.1%) meeting the DSM-5 diagnostic 
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criteria for insomnia disorder. Participants completed a 7-day 
sleep diary and actigraphy assessment for the computation of 
SWSD indices in total sleep time (TST), sleep onset latency 
(SOL), and wake after sleep onset (WASO). SWSD indices 
were calculated by subtracting the data from actigraphy and 
sleep diary, with a positive value indicating a subjective under-
estimation. Participants also completed the Munich chronotype 
questionnaire (MCTQ) and the depression anxiety stress scale 
(DASS) to assess chronotype and social jetlag and mood symp-
toms, respectively. Sleep regularity, especially bedtime and rise 
time variability, was evaluated using 7-day actigraphy-derived 
intra-individual variability.
Results: SWSD-TST was negatively correlated with the MCTQ-
derived midpoint of sleep on free-days (MSF) and social jetlag 
(both p<.01). SWSD-WASO was negatively associated with 
the MCTQ-derived MSF and midpoint of sleep on workdays 
(MSW) (p<.01). There was no other significant association 
among the variables. Controlling for age, sex, depressive and 
anxiety symptoms, SWSD-TST remained significantly associ-
ated with social jetlag (β=-0.39, p<.001) and SWSD-WASO was 
associated with MCTQ-derived MSW (β=0.34, p<.005).
Conclusion: The findings suggested that SWSD in youths with 
insomnia is linked to late chronotype and greater social jetlag, 
underscoring the influence of circadian rhythm and sleep reg-
ularity on subjective sleep perception. These results highlighted 
the importance of considering these factors when understanding 
sleep disturbances in youths with insomnia.
Support (if any): This work was funded by General Research 
Fund (Ref. 17613820 and 17613321), Research Grants Council, 
University Grants Committee, Hong Kong SAR, China
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CIRCADIAN AND HOMEOSTATIC TRENDS IN MOOD 
AND ALERTNESS ACROSS A 36-HOUR ULTRADIAN 
PROTOCOL IN ADOLESCENTS
Israel Edery1, Adriane Soehner1, Daniel Buysse2, 
Margaret Kuzemchak1, Meredith Wallace1, Ronette Blake1, 
Brant Hasler1, Jessica Levenson1, Duncan Clark1, 
Colleen McClung1, Peter Franzen1

1 University of Pittsburgh, 2 University of Pittsburgh School of 
Medicine

Introduction: Circadian modulation of mood has been docu-
mented across several age groups and contexts but are less well 
documented in early/middle adolescents. We present novel find-
ings on the trajectory of mood and alertness among early ado-
lescents during a controlled 36-hour ultradian protocol.
Methods: Adolescents (N=55, ages 13–15.9 yrs) participated 
in a 36-hour ultradian protocol consisting of 2-hour cycles of 
80-minutes of wakefulness followed by a 40-minute sleep oppor-
tunity beginning at 9:00 AM. Mood and alertness were assessed 
during each cycle using 100-point visual analog scales (higher 
scores: more positive mood, higher alertness). Participants were 
time isolated and in dim light conditions (< 10 lux) for the first 
27.5 hours. Circadian and homeostatic trends were analyzed via 
Cosinor mixed effect modeling.
Results: Mood fluctuated significantly in a circadian pattern 
(B_cos=-2.21, [95% CI=-2.85, -1.56]; B_sin=2.43 [1.77, 3.10]; p 
< 0.001), with an amplitude of 3 units (95% CI: 2.6–3.9). The 

mean mood level (mesor) was 74.44 (95% CI: 70.9–77.7), with 
peaks (acrophase) occurring 8.81 hours into the protocol (5:49 
PM; nadir at 5:49 AM). Mood declined slightly over the course 
of the 36-hour protocol at an average rate of 0.11 points per 
hour. Alertness also showed significant fluctuations (B_cos=-
7.23, [95% CI=-8.41, -6.06]; B_sin=8.05 [6.83, 9.27]; p < 0.001), 
with an amplitude of 10.83 units (95% CI: 9.7–12.0) and a mean 
level (mesor) of 56 (CI: 51.5–60.0). Peaks occurred 8.79 hours 
into the protocol (5:47 PM; nadir at 5:47 AM), and alertness 
declined steadily at an average of 0.27 points per hour.
Conclusion: During an ultradian protocol, self-reported mood 
and alertness indicated a clear circadian pattern that declines 
across the night and increases the following day, though with 
some evidence of accrual of a sleep debt across the 36-hour pro-
tocol. Our finding of a ~5:48 PM peak in mood and alertness 
aligns with previous naturalistic studies of daily rhythms in pos-
itive mood that have reported peaks around in mid-afternoon/
early evening. Thus, daily rhythms in mood may have an endog-
enous origin rather than being driven solely by sociocultural fac-
tors, such as the end of the school/work day.
Support (if any): P50 DA046346
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CIRCADIAN RHYTHMS IN MELATONIN, CORE BODY 
TEMPERATURE, AND PERFORMANCE IN EARLY/
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Introduction: Adolescence is thought to involve dramatic 
changes in circadian rhythms and homeostatic sleep drive, but 
data demonstrating such changes in carefully-controlled labo-
ratory studies remain sparse. We used an ultradian sleep-wake 
protocol to examine circadian rhythmicity in melatonin, core 
body temperature (CBT), and task performance in relation to 
age among early/middle adolescents.
Methods: Participants (N=54, ages 13.0–15.9) completed 2 
weeks of actigraphy followed by 60-hour lab visit including 
a baseline night of polysomnography (PSG), followed by a 
36-hour ultradian protocol in dim light (2-hour cycles of 80 min-
utes awake and a 40-minute sleep opportunity with PSG), and a 
recovery PSG night. Core body temperature (CBT) was meas-
ured continuously and salivary melatonin was sampled every 
30–60 minutes. During each ultradian cycle, participants com-
pleted the psychomotor vigilance task (PVT) to index sustained 
attention (outcome: lapses) and the reward anti-saccade (RAS) 
task to assess inhibition of a prepotent response (outcome: accu-
racy). Circadian trends in performance and total sleep time (TST) 
during 40-minute sleep opportunities were examined with mixed 
effects cosinor models. Peak melatonin time was estimated using 
spline models. Associations between age and acrophase across 
outcomes were examined with bivariate correlations; associa-
tions between sleep, physiologic, and performance rhythms were 
examined with age-adjusted partial correlations.
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Results: Significant circadian trends (all p’s< 0.001) were 
observed in TST and PVT/RAS performance. In bivariate cor-
relations, age was significantly associated with habitual sleep 
duration (r=-0.24, p=0.05), DLMO (r=0.37, p=0.018), and peak 
melatonin time (r=0.33, p=0.05), but not with habitual midsleep 
timing, acrophase of performance rhythms, or TST acrophase. 
Age-adjusted partial correlations indicated that DLMO was 
associated with peak melatonin time (r=0.59, p< 0.001), and 
marginally associated with CBT nadir (r=0.36, p=0.065) and 
PVT acrophase (r=0.33, p=0.096). CBT nadir was associ-
ated with habitual midsleep (r=0.49, p=0.005), TST acrophase 
(r=0.73, p< 0.001), and peak melatonin time (r=0.38, p=0.045).
Conclusion: In this sample of adolescents, age was associated 
with some, but not all sleep and circadian rhythm measures. 
Although strong circadian rhythms were observed in physiologi-
cal and performance measures, the timing of these rhythms were 
not consistently associated with each other. Changes in circadian 
rhythms during adolescence may vary among different domains.
Support (if any): P50 DA046346
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SUCCESS OF AT-HOME DIM LIGHT MELATONIN ONSET 
ASSESSMENT IN EARLY ADOLESCENTS WITH ADHD 
SYMPTOMS
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David Barker2, Daniel Dickstein3, Mary Carskadon2, Jared Saletin2
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Introduction: Circadian rhythms may be translationally 
relevant to adolescents with attention-deficit/hyperactivi-
ty-disorder (ADHD). Laboratory assessment of  dim-light-me-
latonin-onset (DLMO) can be burdensome and prohibitive 
in youth with more severe ADHD presentations. Conversely, 
at-home protocols, while beneficial, may be impacted by the 
heterogeneity of  ADHD. Here we examined the success of 
an at-home DLMO protocol in adolescents with lesser and 
greater ADHD severity.
Methods: Sixty adolescents (28M; age: 11.76±1.24 years, age-
range: 10-15 years) in R01HD103665 ranging in ADHD pres-
entation completed at least five nights of a fixed sleep schedule 
(10hr fixed to family-optimal rise time) followed by an evening 
DLMO assessment. Each was provided a collection kit includ-
ing instructions, salivettes (Sarstedt AG & Co. KG), a 0.1-gram 
scale, log, ice pack, and light-blocking glasses. On the evening 
of assessment, staff  described procedures over a video call and 
youth provided 10 saliva samples over 4.5hrs extending 1-hour 
past scheduled bedtime. Saliva was collected using salivettes 
and weighed by participants (targeting 9g; a second sample 
requested if  weight< 8.7g). Staff  called participants every 30 
minutes to prompt sampling, and to log start and end-times and 
sample weight. Samples were stored in an insulated bag with an 
ice-pack and retrieved the next morning. Melatonin was meas-
ured by radioimmunoassay. DLMO phase was computed by 
interpolation (absolute threshold of 4 pg/ml). Indeterminate 
DLMO phases were resolved via consensus. We examined suc-
cess of DLMO determination and whether it varied by ADHD 
symptoms (participants grouped by Conners-3-Parent ADHD 

Index Probability score as high (ADHDy; ≥50%ile; n=28) or low 
(ADHDn; < 50%ile n=32)).
Results: DLMO determination was successful in 92% of 
youth (n=55); five participants’ data required adjudication 
(e.g., interpolation between two threshold crossings). We 
failed to identify DLMO in 5 participants (8%) for persistent 
suprathreshold melatonin values (n=3) or measurement error 
(n=2). ADHD status did not moderate measurement success 
(χ2=0.69, p=.44, Cramer’s V=0.16). DLMO was identified in 
96% of  the ADHDy group (n=27) and 87% of  the ADHDn 
group (n=28).
Conclusion: This work indicates the success of capturing 
at-home melatonin onset phase in our young sample on a fixed 
sleep schedule. ADHD status did not moderate the success of 
measurement.
Support (if any): R01HD103655 (JMS); P20GM139743 (MAC)
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ARE ADHD SYMPTOMS ASSOCIATED WITH CIRCADIAN 
PHASE PREFERENCE OR MELATONIN ONSET PHASE 
IN YOUTH ON A FIXED SLEEP SCHEDULE?
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Introduction: Research indicates that attention-deficit/hyperac-
tivity disorder (ADHD) may be associated with later circadian 
rhythms, particularly an evening phase preference. It remains 
unclear whether biological circadian parameters index ADHD 
symptoms. Here we investigated preliminary associations of 
ADHD symptoms in early adolescents with circadian phase 
preference, dim-light-melatonin onset (DLMO) phase, and 
phase angle to sleep onset.
Methods: We analyzed data from 50 adolescents in 
R01HD103655 with complete data on all measures (28F; age: 
12.3±1.2yrs, range: 10-15yrs). ADHD symptoms were assessed 
with the Conners-3 Parent and age/sex-adjusted t-scores 
revealed a range of inattention (59.29±14.75, range=40-90) 
and hyperactivity/impulsivity (61.83 ±16.82, range=41-90) 
symptoms. Participants were off  psychostimulants or exoge-
nous melatonin and completed at least five nights of sleep sta-
bilization (10h time-in-bed aligned to family-optimal risetime) 
prior to at-home DLMO collection. Each wore light-blocking 
glasses and provided one sample every 30 minutes for 4.5 hours 
extending 1 hour past bedtime—10 samples in total. DLMO 
phase was determined by interpolation (4 pg/mL threshold), 
and phase angle to sleep onset was calculated as the average 
actigraphy-estimated sleep onset of the 5 nights before DLMO – 
DLMO phase. We measured child self-reported phase preference 
(eveningness[low]-morningness[high]; 29.16±5.08; range: 12-38) 
and puberty status (categories 1-5; mode=3, range=1-4) using 
measures previously established by our group.
Results: More mature pubertal category and older age were 
associated with greater self-reported eveningness (r(46)=-.38, 
p<.01; r(47)=-.41, p<.01). No associations were found between 
puberty category or age and DLMO phase (|r|’s≤.011, p’s ≥.90,) or 
phase angle (|r|’s≤.02, p’s>.88). Higher inattention t-scores were 
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marginally associated with eveningness (r(45)=-.27, p=.07) but 
did not index DLMO phase or phase angle (|r|’s≤.01, p’s>.81). 
There were no associations of circadian variables and hyperac-
tivity/impulsivity (|r|’s≤.06, p’s≥.68).
Conclusion: Despite perceptions of later circadian rhythms in 
ADHD, we found weak evidence linking ADHD symptoms 
with delayed circadian rhythms. Higher inattention symptoms 
were associated with a trend towards self-reported eveningness, 
however, neither inattention nor hyperactivity/impulsivity, was 
linked to biological DLMO phase or the phase angle of mela-
tonin to sleep onset. These results indicate that altered circadian 
timing may not be a stable phenotype of ADHD when youth are 
placed on a stabilized sleep schedule.
Support (if any): R01HD103655 (JMS); P20GM139743 (MAC).
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Introduction: One of the most striking changes in the regulation 
of sleep-wake behavior during adolescence is circadian phase 
delay. Light exposure synchronizes circadian rhythms, impacting 
sleep regulation, however, the influence of real-life light exposure 
on sleep variations remains less clear. We aimed to describe the 
sleep and light exposure patterns of high school students with 
comparable schedules and socio-economic backgrounds, and 
evaluate whether there was any association between them, con-
sidering chronotype.
Methods: We analyzed 5 school days and 2 free days of actig-
raphy records, from 35 adolescents (24 female, mean age: 
16.23±0.60 years). The sample was described using the Sleep 
Regularity Index (SRI), chronotype (actigraphy MSFsc), and 
self-reported diurnal preference (Morning/Evening Scale). 
Regression models were constructed to: assess the impact of 
light exposure (daytime and nighttime) on subsequent sleep epi-
sodes; and confirm whether the associations could be an indirect 
consequence of chronotype.
Results: Despite following similar routines, the SRI varied con-
siderably (48.25 to 88.28). There was compatibility between the 
actigraphy proxy for chronotype and the self-reported diurnal 
preference, extracted using the Circadian rhythm scale for ado-
lescents. Less light exposure during the day was associated with 
later sleep onset and shorter sleep duration. An increase of 100 
lux in average daytime light exposure advance of 8.08 minutes in 
sleep onset and 7.16 minutes in sleep offset. When the regressions 
were controlled for chronotype, these associations persisted.
Conclusion: These findings facilitate discussions regarding the 
behavioral aspect of real-life light exposure’s impact on sleep 
and its potential as a target for interventions aiming to enhance 
adolescents’ sleep quality.
Support (if any): Conselho Nacional de Desenvolvimento 
Científico e Tecnológico – CNPq (Fellowships to ST, FML and 
VD’A); Coordenação de Aperfeiçoamento de Pessoal de Nível 

Superior - CAPES; Fundação de Amparo à Pesquisa do Estado 
de São Paulo – FAPESP (Scholarship to LCL) and Associação 
Fundo de Incentivo à Pesquisa (AFIP).
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Introduction: There is a bidirectional relationship between sleep 
patterns and light exposure patterns; in other words, sleep pat-
terns influence light exposure patterns, and vice versa. Sleep 
regularity can be quantified using the Sleep Regularity Index 
(SRI), while the Light Regularity Index (LRI) has been recently 
proposed to measure the regularity of light exposure patterns. A 
positive correlation between SRI and LRI has been reported in 
adolescents (Hand et al., 2023). In this study, we tested whether 
the same correlation exists in six-month-old infants.
Methods: Mothers were recruited from two public hospitals in 
Ribeirão Preto, São Paulo, Brazil, resulting in a sample of 122 
infants (mean age= 6,1 months). The babies wore actigraphs 
(ActLumus, Condor Instruments) on their ankles for one week. 
These devices have sensors to detect light exposure. Data were 
analyzed using pyActigraphy, an open-source Python pack-
age for actigraphy, with light exposure specifically processed 
using the pyLight module. Statistical analysis was conducted in 
RStudio. For each infant, the mean of the SRI and LRI, as well 
as the correlation between these variables, were calculated.
Results: As anticipated, a positive correlation of 0.77 (p < 0.001) 
was observed between SRI and LRI, indicating that higher LRI 
values were associated with higher SRI values. The means of 
LRI and SRI were 57.10 and 48.27, respectively.
Conclusion: The correlation between SRI and LRI in infants 
was significantly stronger than the one reported in adolescents 
(Hand et al., 2023). We attribute this difference primarily to the 
autonomy adolescents have in managing their time and sched-
ules, a factor absent in infants. Studying the SRI/LRI relation-
ship across different age groups may provide valuable insights 
into the synchronization processes of human circadian rhythms.
Support (if any): FAPESP (Fundação de Amparo à Pesquisa 
do Estado de São Paulo); RBMS receives a scholarship from 
CAPES (Fundação Coordenação de Aperfeiçoamento de 
Pessoal de Nível Superior).
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Introduction: Introduction. Bedtime procrastination refers to 
the tendency to delay bedtime in the absence of external obli-
gations. Bedtime procrastination undermines sleep health across 
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multiple dimensions, most notably delaying sleep and shortening 
sleep duration. To date, most research on mechanisms underly-
ing bedtime procrastination focuses on cognitive or behavioral 
factors. However, sleep delays in bedtime procrastination may 
reflect delays in circadian phase. Accordingly, the present study 
sought to examine the role of circadian phase in bedtime pro-
crastination. Further, we examined whether the associations 
between bedtime procrastination and sleep outcomes persisted 
when statistically adjusting for circadian phase.
Methods: Method. 102 adult participants (Mage = 35.8, SD = 
9.8) with BMI 25-35 kg/m2 completed the bedtime procrastina-
tion scale and 7 days of sleep actigraphy monitoring three times 
over one year (baseline, 6 months, 12 months). Participants also 
completed the morningness-eveningness questionnaire at base-
line. Circadian phase was assessed twice via in-lab dim light 
melatonin onset (DLMO) between baseline and 6 month time 
points, as well as at the 12 month time point. Multilevel models 
regressed bedtime procrastination onto DLMO, and sleep out-
comes onto bedtime procrastination and DLMO.
Results: Results. Later average DLMO time across the two 
assessments was associated with higher average bedtime procras-
tination (B = 2.49, p < 0.001). This association remained sig-
nificant when adjusting for age, sex, race, and average bedtime, 
but not for morningness-eveningness. For sleep outcomes, higher 
individual average bedtime procrastination was associated with 
later average bedtimes (B = 0.06, p < 0.001), remaining signifi-
cant after adjusting for age, sex, race, and DLMO, but not for 
morningness-eveningness. In contrast, individual average bed-
time procrastination was associated with shorter sleep duration 
only when adjusting for morningness-eveningness (B = -0.03, p 
= 0.014) and DLMO (B = -0.02, p = 0.035).
Conclusion: Discussion. This study demonstrated an association 
between bedtime procrastination and circadian timing. However, 
this association may be partially attributable to the shared asso-
ciation with morningness-eveningness. Furthermore, we demon-
strate that the associations between bedtime procrastination and 
sleep timing and duration is not attributable to circadian tim-
ing. Together, these results support bedtime procrastination as a 
unique contributor to insufficient sleep.
Support (if any): This research was supported by NHLBI grant 
1R01HL141706-01A1
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Introduction: Social jetlag (SJL) is a measure that quantifies the 
difference in mid-sleep between work (or school) and free days. 
This phenomenon is associated with adverse health outcomes 
such as metabolic dysfunction and the development of sleep and 
mood disorders. The aim of the present work was to describe 
the prevalence and incidence of social jetlag in a representative 
sample of the population of the city of São Paulo.
Methods: A retrospective analysis using data from the 3rd edition 
of the population-based São Paulo Epidemiologic Sleep Study 

(EPISONO) and its follow-up, conducted in 2007 (N=1,042) 
and 2015 (N=695), respectively. Information on participants’ 
bedtimes and wake-up times on work/school and free days was 
extracted from the UNIFESP Sleep Questionnaire, and SJL was 
calculated as the absolute difference between the mean mid-sleep 
time on work/school days and the mean mid-sleep time on free 
days. High SJL was defined as 2 hours or more.
Results: In 2007, 77.9% of volunteers had some amount of 
the discrepancy, with a prevalence of high SJL of 13.5%. In 
2015, 72.2% of volunteers had some degree of the condition 
with a prevalence of high SJL of 11.5%. Over the 8 years of 
the EPISONO 3rd edition, 45.1% of subjects had an increase in 
SJL, 41.7% had a decrease, and 13.2% had no change. A total 
of 57 new cases of high SJL were found between 2007 and 2015 
(incidence rate=8.2%). Of the 89 individuals who had high SJL 
in 2007 and were present at follow-up, 23 maintained the condi-
tion in 2015 (maintenance rate=3.3%). Conversely, 66 individu-
als transitioned to low SJL (remission rate=9.5%).
Conclusion: To our knowledge, this is the first longitudinal study 
describing these measures of the epidemiologic evolution of SJL 
in a Brazilian population-based sample. Given that its observed 
prevalence, as well as its health consequences, we raise the question 
of whether SJL should deserve attention as a public health issue.
Support (if any): Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq), Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES), 
Fundação de Amparo à Pesquisa do Estado de São Paulo 
(FAPESP), Associação Fundo de Incentivo à Pesquisa (AFIP).
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Introduction: Sleep timing (e.g. sleep midpoint) plays a signif-
icant role in mental health. Whereas person-level mean sleep 
midpoint has been linked to depression, anxiety, and stress, the 
impact of daily variability in sleep midpoint is underexplored. 
This study investigated whether within- and between-person var-
iability in sleep timing predicted mental health outcomes among 
young adult college students.
Methods: Participants (N = 261, age M = 19.92 [4.79]) com-
pleted daily diaries over two weeks, providing data on sleep 
parameters and mental health symptoms (i.e., depression, anx-
iety, stress). Sleep midpoint was calculated as total sleep time 
[TST] + (sleep onset latency [SOL] + wake after sleep onset 
[WASO])/2 which was converted to hours centered on midnight. 
SAS PROC MIXED was used to run multilevel analyses with 
maximum likelihood estimation and Kenward-Roger degrees of 
freedom to model the effect of previous day sleep midpoint (level 
1) and mean sleep midpoint (level 2) on mental health symptoms.
Results: Later mean sleep midpoint had worse depressive symp-
toms (β = 0.18, p<.001), anxiety symptoms (β = 0.20, p <.001), 
and stress (β = 0.36, p = 0.005). Within person analyses revealed 
later daily sleep midpoint predicted less anxiety the next day (β = 
-0.04, p = 0.02) but was not associated with depression or stress. 
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Gender explained some effects, with women showing stronger 
associations between mean sleep midpoint, anxiety and stress.
Conclusion: Young adult college students with later average sleep 
timing had poorer mental health symptoms. Daily anxiety was 
reduced on days following later sleep timing relative to a person’s 
baseline, potentially reflecting adaptive behaviors like socializing 
or study-related activities. This suggests complex relationships 
between sleep timing and mental health. Further research is 
needed to determine whether these associations are influenced 
by chronotype or external factors, such as academic demands 
or conscientiousness. Moreover, studies promoting earlier and 
more consistent sleep timing should assess their potential bene-
fits for mental health, particularly among young adults.
Support (if any): This study was supported by a Pac-12 Student-
Athlete Health and Well-Being Initiative Grant and an in-kind 
grant from Fitbit Inc. Dr. Dietch’s effort on this project was 
supported by a National Heart, Lung and Blood Institute grant 
1K23HL157698.
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Introduction: Glucose homeostasis fluctuates daily, driven by 
circadian rhythms and behaviors like sleep, eating, and physical 
activity. Exercise has also been recognized as a critical factor in the 
regulation of glucose homeostasis, and emerging evidence suggests 
that the circadian timing of exercise timing may play an important 
role in glucose regulation. Therefore, this study compared 24h glu-
cose levels and variability among healthy, physically active adults 
who self-report as habitual morning versus evening exercisers.
Methods: Healthy, self-reported habitual morning and evening 
exercisers were recruited to participate in the study. Continuous 
glucose monitors (CGM) were utilized to measure 24h interstitial 
glucose for up to 14 days. Daily diaries verified the timing of exer-
cise relative to sleep. 24h glucose area under the curve (AUC) and 
glucose variability, estimated by the mean amplitude of glucose 
excursions (MAGE), were compared between groups across the full 
CGM wear period using t-tests. Results are presented as mean±SD.
Results: Eligible participants reported ≥150 min/wk of moder-
ate intensity exercise., with bouts performed during the morning 
(n=8; 6 females; Age: 28±2y, BMI: 24±1.25 kg/m²) or evening 
(n=6; 4 females Age: 29±3y, BMI: 23±0.63 kg/m²). Exercise 
occurred at 2:40±0:32 hours after waking in the morning 
group and 9:51±0:23 hours after waking in the evening group. 
The number of exercise days during the study was comparable 
between groups (morning: 6.5±2.1 days out of 9.6±0.5 days vs 
evening: 7.4±0.8 days out of 10.6±4.7 days). Self-reported sleep 
duration was between 7-9 hours/night. Mean glucose AUC over 
24-hours was not significantly different between morning and 
evening exercisers (p=0.72). However, 24-hour MAGE was sig-
nificantly lower in the morning group compared with the evening 
group (22.4±1.0 vs. 24.01±1.1 mg/dL, p< 0.001).
Conclusion: These findings suggest that the timing of habit-
ual exercise influences daily glucose variability, with morning 
exercise associated with more stable glucose levels compared 

to evening exercise in healthy young adults. Future studies are 
needed to determine whether aligning exercise timing with cir-
cadian rhythms may offer a simple, behavior-based strategy to 
optimize glycemic control.
Support (if any): T32HL149646, R01DK125653 and 
R01HL168081.
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Introduction: Insufficient sleep and circadian misalignment dysreg-
ulate glucose homeostasis. Interventions are needed for when insuf-
ficient sleep and circadian misalignment cannot be avoided (e.g., 
military operations, emergency responders, shift work). Prebiotics, 
defined as a substrate that is selectively utilized by host microor-
ganisms conferring a health benefit, have been shown to benefi-
cially affect glucose metabolism in non-human preclinical models 
and in humans. Here, we examined in a pilot study the effects of 
a combined Polydextrose (PDX) and Galacto-oligosaccharide 
(GOS) prebiotic supplement on 24-hour glucose levels during 
combined sleep restriction and circadian misalignment.
Methods: 5 healthy adults (aged 25.4±3.5, 2 females) com-
pleted a 39-day randomized, double-blind, placebo-controlled, 
cross-over study comparing a prebiotic–7.5g/day each of GOS 
[Frieslad Campina] and PDX [Dupont Nutrition & Biosciences] 
or placebo (maltodextrin [Grain Processing Corporation]) 
sachets dissolved in water with breakfast. Participants con-
sumed 14 days of prebiotic or placebo at home while main-
taining regular mealtimes and ~8h habitual sleep each night. 
Participants then completed an ~4-day in-laboratory study of 
combined sleep restriction and circadian misalignment with 3h 
sleep opportunities; the first at night and the second and third 
during the daytime. Prebiotic and placebo conditions continued 
in-laboratory. Timing and composition of food intake was iden-
tical during the in-laboratory segment for each condition and 
designed to maintain energy balance. Glucose levels were moni-
tored every 15 min for ~60h using a continuous glucose monitor 
(FreeStyle Libre Pro [Abbott]). Participants had a 3-day wash-
out period prior to repeating the protocol with the second con-
dition. Mixed model ANOVA with condition and time as fixed 
factors were performed.
Results: Mean 24-hour glucose level over the ~60h of recording 
was significantly lower during prebiotic versus placebo treatment 
(p< 0.00001; Small effect size, Hedges’ g bias corrected).
Conclusion: Preliminary findings from this pilot study suggest 
that a combination of prebiotic fibers taken prior to and dur-
ing insufficient sleep and circadian misalignment may have some 
benefits for glucose metabolism.
Support (if any): Office of Naval Research MURI N00014-15-1-
2809, NIH CTSA Grant Ul1-TR002535, NIH T32-HL149646, 
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and Undergraduate Research Opportunities Grant University 
of Colorado Boulder.
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Introduction: Studies in the field of chrononutrition have 
increased in recent years due to the link between circadian sys-
tem, food intake, and metabolic health, emerging as an impor-
tant tool for dealing with metabolic disorders and circadian 
misalignment. To date, chrononutritional interventions, such 
as time-restricted feeding (TRF), have been extensively studied 
with an emphasis on metabolism. However, the evidence regard-
ing the effects of TRF on sleep health remains fragmented and 
inconclusive. To add to the information in this area and given the 
potential connections between sleep and metabolic health and 
the diversity of TRF interventions, a meta-analysis of the effect 
of TRF on sleep, measured by subjective and objective methods, 
will help to increase the level of evidence available on this topic.
Methods: The search was conducted in the databases MEDLINE, 
Scopus, Web of Science, EMBASE, LILACS and Cochrane 
CENTRAL until March 2024. The article selection process was 
conducted in two stages: first, the titles and abstracts were screened, 
and then the full texts were analyzed. The outcomes evaluated were 
self-reported total sleep time (TST), global score of the Pittsburgh 
Sleep Quality Index (PSQI), and objective TST measured by pol-
ysomnography or actimetry. Effects size for each individual study 
was calculated using raw mean difference and meta-analyses were 
performed using a DerSimonian and Laird’s random effects model.
Results: The final sample included 51 articles from 17 coun-
tries, published between 2001 and 2023. The results showed that 
TRF decreased self-reported TST and impaired subjective sleep 
quality, as evidenced by an increase in the global score of the 
PSQI. Sub-group analyses of the studies conducted during the 
Ramadan showed that fasting decreased TST, while in non-Ram-
adan studies showed an increase TST.
Conclusion: Our results suggest that TRF has an effect on self-re-
ported sleep duration and quality, which depends on the timing, 
type and duration of intervention. Further studies in which the 
eating window is considered may provide new perspectives on 
chrononutrition and sleep, and may contribute to its appropriate 
use as a tool for weight control and metabolic disorders prevention
Support (if any): CNPq (Fellowships to ST, RVTS and VD’A; 
Scholarship to GSL); CAPES; and AFIP.
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Introduction: In summer, children gain weight more rapidly 
compared to the school year. Having a lower entrainment signal 
related to increased summer Body Mass Index (BMI). However, 
the potential moderators are understudied. This study exam-
ined factors that moderated the relationship between summer 
entrainment regularity and changes in summer BMI among ele-
mentary children.
Methods: This longitudinal observational study included 
119 elementary children aged 5 to 8 years (57% female, 83% 
healthy weight). BMI was assessed at late school-year (spring) 
and beginning of the following school-year (fall) in Houston, 
Texas. During the summer, child activity and sleep patterns 
were assessed using wrist-actigraphy for 7 days and 8 nights, 
in which activity was used to compute the Entrainment Signal 
Regularity Index (ESRI, range:0-1) based on the Hannay 
Model, with higher scores indicating greater synchrony and reg-
ulation of entrainment signals that ensure stable entrainment 
of circadian phase. Parents reported Comprehensive General 
Parenting Questionnaire (CGPQ), including sub-construct 
Structure-Consistency (range:1-5) with higher scores indicat-
ing greater parental predictable behaviors by providing clear 
and consistent guidelines, and keeping their promises, Bedtime 
Routines Questionnaire (BRQ), including subscale Routine 
Consistency (range:10-50) with higher scores indicating greater 
bedtime routine consistency, Children’s Behavior Questionnaire 
(CBQ), Parental Stress Scale (PSS), and Interpersonal Support 
Evaluation List (ISEL). Hierarchical regressions were conducted 
to examine the moderators interacting with ESRI in predicting 
summer BMI change.
Results: Summer BMI increased by 0.39±0.79. ESRI score was 
0.63±0.11. Average CGPQ Structure – Consistency and BRQ 
Routine Consistency were 3.79±0.36 and 38.36±8.07, respec-
tively. After controlling for child age, sex, baseline BMI (spring), 
sleep duration, sleep midpoint, and moderate to vigorous exer-
cise intensity, findings indicated that lower ESRI predicted a 
greater summer BMI increase. Further, ESRI interacted with 
CGPQ Structure-Consistency (β=0.28, t=2.82, p=0.006) and 
BRQ Routine Consistency (β=0.21, t=2.19, p=0.031) in predict-
ing summer BMI increase, explaining an additional 6.9% and 
4.1% of the variance, respectively. Nonsignificant moderators 
included CBQ, PSS, and ISEL.
Conclusion: The relationship between less entrainment regular-
ity and greater increases in BMI during the summer was espe-
cially evident for elementary children exposed to less consistent 
parenting behaviors and bedtime routines.
Support (if any): Texas Children’s Hospital Pediatric Pilot 
Research Fund and USDA cooperative agreement 58-3092-0-001
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Introduction: We have previously reported stable, trait-like inter-
individual differences for average 24-hour energy expenditure 
(EE) and respiratory quotient (RQ), and their average levels dur-
ing scheduled wakefulness and sleep. However, interindividual 
differences in the daily amplitude of the EE and RQ rhythms 
remain to be explored. The amplitude of daily rhythms is of 
growing interest given that reduced amplitude (e.g., body tem-
perature, physical activity) is associated with aging and disease.
Methods: 15 healthy adults (age 23.3±3.4 mean±SD, 7 females) 
completed a 4-day in-laboratory protocol consisting of one 
habituation night and three days of living in a whole room indi-
rect calorimeter. Participants maintained consistent 8-hour sleep 
schedules at their habitual times for one week and consumed an 
outpatient energy-balanced diet for three days before in-labora-
tory testing. During calorimeter days, participants remained in 
constant bedrest, consumed the energy-balanced diet with meals 
0.5h, 4.5h, 10.5h, and 14.5h after scheduled awakening, and 
were provided 8h sleep opportunities. EE and RQ were meas-
ured every minute. Daily amplitude of the EE and RQ rhythms 
was determined using non-orthogonal spectral analysis. Mixed-
model ANOVA with participant as a random factor and day as 
a fixed factor was performed. Intraclass correlation coefficients 
(ICC) were calculated to examine the stability of individual 
differences.
Results: A significant main effect of participant was observed for 
EE and RQ amplitude (both P< 0.01), whereas the main effect 
of day was not significant for either (P>0.75). The stability of 
individual differences in EE daily amplitude was almost perfect 
(ICC=0.90), whereas daily amplitude was moderate (ICC=0.43).
Conclusion: These findings indicate stable, trait-like interindi-
vidual differences in EE daily amplitude and less robust interin-
dividual differences in RQ daily amplitude. Additional research 
is needed to understand the mechanisms contributing to these 
individual differences and why EE is more consistent than RQ, 
test for the stability of interindividual differences in other pop-
ulations (e.g., aging, people with obesity), and determine their 
impact on physiological function.
Support (if any): National Institutes of Health (NIH/
NCATS Colorado CTSA Grant Number UL1 TR001082, 
P30 DK048520), a Grant from Philips Incorporated, and the 
Undergraduate Research Opportunities Program in collabora-
tion with the Howard Hughes Medical Institute and Biological 
Sciences Initiative.
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Introduction: Poor diet quality and circadian disruption con-
tribute to increased cardiometabolic risk, but it is unknown if  
activity-based markers of circadian rhythms associate with diet 
quality in free-living samples. We evaluated these associations 
in the Hispanic Community Health Study/Study of Latinos 
(HCHS/SOL).
Methods: This cross-sectional study used diet and actigraphy/
sleep data collected approximately two years apart. Diet qual-
ity was measured with the Alternate Healthy Eating Index 2010 
(AHEI; higher indicates healthier) from two 24-hour dietary 
recalls. A subset of participants completed 7-day actigraphy 
(Philips Spectrum) with validated scoring of sleep-wake epochs 
and main sleep periods. Markers of the strength, regularity, and 
timing of the 24-hour rest-activity rhythm (RAR) were esti-
mated with nonparametric and parametric (extended-cosinor) 
metrics derived from epoch-level activity counts, sleep regular-
ity metrics (SD sleep duration and SD sleep onset time) derived 
from the scored sleep data, and self-reported chronotype esti-
mated from the reduced Morningness-Eveningness question-
naire. Linear regression models estimated associations between 
RAR measures with standardized AHEI z-scores adjusting for 
energy intake, age, sex, Hispanic background, study site, educa-
tion, employment, smoking, and depressive symptoms, and sam-
pling design using survey weights.
Results: Among 1635 participants (mean age 45±12; 64% 
female), stronger rhythms—characterized by high activity during 
active periods and low activity during rest—were associated with 
higher diet quality. Those in the highest quartile of nonparamet-
ric relative amplitude (RA) had AHEI-z score 0.16 higher (95% 
CI: 0.02, 0.31) than those in the lowest quartile and a similar 
pattern was seen with the parametric pseudo-F. Irregular sleep 
duration (SD sleep duration >60 minutes) and timing (SD sleep 
onset time >60 minutes) were associated with lower diet quality, 
with mean AHEI-z scores (compared to < 60 minutes SD sleep 
duration/timing) of -0.13 (95% CI: -0.22, -0.03) and -0.11 (95% 
CI: -0.21, -0.01), respectively. Late chronotype also related to 
lower diet quality. Definitely-evening types had AHEI-z scores 
-0.35 (95% CI: -0.60, -0.10) lower than definitely-morning types.
Conclusion: In this community-based Hispanic cohort, stronger 
RAR, more regular sleep, and earlier chronotype associated with 
higher diet quality, suggesting that disrupted RAR may co-oc-
cur with unhealthy dietary patterns, amplifying cardiometabolic 
risk.
Support (if any): AASMF322-FP-23; HL098297, 
HHSN268201300001I/N01-HC-65233
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RHYTHMS AND MEAL TIMING: NHANES 2013-2014
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Debbie Chung4, Roberto Refinetti5, Michael Grandner6, 
Azizi Seixas1, Girardin Jean-Louis1

1 University of Miami Miller School of Medicine, 2 Northwestern 
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Introduction: Time restricted eating (TRE) is a novel dietary 
pattern that limits food intake to a certain time of day (~8-10 
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hours) without necessarily restricting caloric intake. Meal timing 
aligned with the internal biological clock has beneficial effects 
on metabolic health. Rest-activity rhythm (RAR) is a marker of 
circadian rhythmicity, and the use of wearable devices, such as 
actigraphy, has made it possible to assess 24-hour RAR. This 
study examined the association between actigraphy-derived 
RAR in relation to meal timing. It also investigated whether 
race/ethnicity is an additional factor that could modify such 
associations.
Methods: We used data from the National Health and Nutrition 
Examination Survey 2012-2013 (n=2944). 24-hour rest-activity 
metrics (mean, amplitude, acrophase, robustness) were derived 
from actigraphy data applying cosinor analysis. Outcomes 
of interest were meal timing variables (first, last, and eating 
duration; derived from two 24-hour dietary recalls) and race/
ethnicity. Multiple linear regression analyses examined the asso-
ciations between RAR metrics and meal timing and race/ethnic-
ity. Adjusted covariates included age, sex, education, body mass 
index, total energy intake, and poverty to income ratio.
Results: Higher mean activity levels were associated with earlier 
mealtimes (β= -0.17, p=0.001), but also later last mealtimes (β= 
0.07, p=0.01) and longer eating duration (β= 0.10, p < 0.0001). 
Having an earlier acrophase was also associated with shorter 
eating duration (β=-0.09, p=0.009) and a later acrophase was 
associated with later first mealtimes. (β=0.27, p=0.0004). For 
all models accounting for meal timing variables, non-Hispanic 
Asians and Black adults had lower amplitude and robustness 
compared with White adults (all p< 0.05). Moreover, other 
Hispanic and Mexican Americans had higher mean activity lev-
els compared with White adults for all models (all p< 0.05).
Conclusion: Our findings support possible associations between 
meal timing variables and disrupted or weakened RAR. Having 
a lower amplitude and less robust RAR among non-Hispanic 
Asian and Black adults have implications for metabolic health, 
particularly relevant to the incidence of diabetes. Future research 
should examine the combined impact of TRE on circadian 
rhythms and metabolic health.
Support (if any): 5T32HL166609-02, U24DK132733
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GREATER DEPRESSION SEVERITY IS ASSOCIATED 
WITH LATER CIRCADIAN EATING TIME IN THOSE 
WITH SEASONAL DEPRESSION
Alison Klevens1, Maddison Taylor1, Kathryn Roecklein2, 
Delainey Wescott1,
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Introduction: Circadian misalignment is a transdiagnostic fea-
ture of depression and metabolic dysfunction. Timing of food 
intake can alter peripheral clocks creating internal circadian 
misalignment. The atypical symptoms of depression seen in sea-
sonal affective disorder (SAD), such as over eating, can exac-
erbate circadian misalignment by delaying or prolonging the 
eating window. Greater atypical depression severity may have 
increased risk for metabolic dysfunction, possibly through pro-
nounced misalignment. The current study tested the effects of 
depression severity on circadian eating behaviors in SAD. We 
hypothesized that greater depression severity would predict later 
circadian eating time and longer eating windows.

Methods: Participants age 18-65 included SAD (n=33), subsyn-
dromal SAD (S-SAD; n=16), and controls (n=41; total N=90). 
Depression severity and circadian phase (dim light melatonin 
onset; DLMO) were measured in winter. Electronic diaries col-
lected the timing of first and last meal to determine the daily 
eating window. Circadian eating time was calculated as the 
difference between DLMO and the midpoint between the first 
eating observation and last eating observation. Multi-level mod-
eling with a random intercept of participant was used to examine 
the impact of depression severity on daily measures of circadian 
eating time and eating window length. Covariates included age, 
gender, weekday/weeknight, and number of diary assessments.
Results: Participants reported mealtimes over 4 to 19 days (M=8.88, 
SD=3.62). On average, eating midpoint occurred 7.24 hours before 
DLMO (SD=1.90). Average eating window length was 9.01 hours 
(SD=3.41). Greater depression severity was associated with later 
circadian eating time (i.e., shorter interval between eating mid-
point and DLMO; b=-0.03, SE=0.01, p=0.03). Depression severity 
was not associated with eating window length (b=-0.02, SE=0.02, 
p=0.36).
Conclusion: In a sample of individuals with SAD greater depres-
sion severity was associated with later circadian eating time, 
suggesting that people with greater depression are eating closer 
to their biological night. Longitudinal data are needed to deter-
mine if  mealtimes, circadian phase, or depression initiate a mal-
adaptive cycle. In contrast to our hypothesis, no relationship was 
found between depression severity and length of eating window. 
Length of eating window is independent of timing of eating win-
dow, suggesting that timing may be more important than total 
hours of food consumption in depression.
Support (if any): 
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Introduction: Sleep disruption in Alzheimer’s disease (AD) 
is common, linked to cognitive decline, and a major cause of 
institutionalization. While AD is associated with increased day-
time napping, nocturnal wakefulness, and disrupted rest-ac-
tivity rhythms (RAR), differences between amnestic (amAD) 
and atypical (atypAD; non-amnestic presentation) phenotypes 
remain underexplored. Our goal is to assess daytime napping 
and RAR across AD phenotypes: amnestic AD (amAD) and 
atypical AD (atypAD; non-amnestic presentation). Since sleep 
disturbances in amAD involves increased nocturnal awakenings 
and a decrease in total sleep, we hypothesized that RAR disrup-
tion would be amAD>atypAD> cognitively healthy older adults 
(HC), and that amAD have more frequent naps than atypAD.
Methods: Philips Spectrum PRO actigraphy watch was used to 
assess RAR in 17 amAD (8 females, Age: 74.3±9.3), 10 atypAD 
(4 females, Age: 69.6±9.8) and 11 HC (9 females, Age: 80±7.9). 
Daytime naps were assessed using 8-hour daytime EEG recordings 
in an independent cohort of 8 atypAD (5 females, Age: 61.1±5.6) 
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and 9 amAD (5 females, Age: 64.4±10.7). Preliminary actigraphy 
daytime sleep bouts were assessed in n=21 amAD and n=7 atypAD.
Results: RAR interdaily stability (IS) was divided into tertiles. 
A higher proportion of the amAD group were in the lower IS 
group, while greater proportions of HC and atypAD were in the 
highest IS tertile. Similar findings were seen for relative ampli-
tude and activity during consecutive 10-hr periods of maximum 
activity. Using daytime continuous EEG recordings, we deter-
mined that amAD had a greater number of 5-minute or longer 
daytime sleep bouts than atypAD (62.5% vs 22.2% individuals 
slept more than 5mins/hr, respectively). There were also more 
daytime sleep bouts (based on actigraphy) in amAD (25.11 ± 
8.7 bouts) as compared to atypAD (18.1 ± 2.9 bouts, p< 0.05).
Conclusion: Overall, actigraphy data and independent daytime 
EEG data suggest a more destabilized RAR in amAD compared 
to atypAD, with more wake disruptions and daytime sleep intru-
sions. These findings highlight the importance of distinguishing 
variants of AD in characterizing sleep/wake phenotypes. Future 
work will examine if  differing sleep/wake features across AD 
variants are driven by differences in underlying neuropathology.
Support (if any): Rainwater charitable foundation, Hillblom 
Foundation, NIH 01AG060477, R01AG064314.
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Introduction: Glial fibrillary acidic protein (GFAP, marker of 
astrocyte activation) expression is associated with disrupted circa-
dian rhythms and increased risk of cognitive impairment. The risk 
of cognitive impairment also increases with diminished rest-activ-
ity-rhythm (RAR) amplitude and robustness, advanced acrophase 
(time of peak activity) in men, and delayed acrophase in women. 
It is unclear if GFAP relates to circadian behaviors in a sex-de-
pendent manner. We hypothesize that GFAP is increased in men 
with advanced acrophase and in women with delayed acrophase. 
Additionally, we expect that GFAP is linked with subjective reports 
of circadian type using the Circadian Type Inventory (CTI) in cog-
nitively unimpaired (CU) older adults to assess sleep schedule pref-
erence (flexible or rigid) and daytime energy (languid or vigorous).
Methods: 31 males (M=74.6, SD=5.4 yrs) and 42 females 
(M=74.7, SD=5.6 yrs) completed the CTI and up to 10 days 
of actigraphy (Philips Spectrum Plus; AMI Motionlogger). In 
a subcohort (n=15), plasma GFAP was assessed. Data were 
analyzed with Pearson correlations, partial correlations, and 
ANOVAs where appropriate using SPSS.
Results: Acrophase time and CTI scores were significantly 
related (R2=0.146, beta=0.314, p=.02) with earlier acrophase 
linked to greater daytime vigor and more rigid sleep schedules in 
CU older adults. Males had less stable (interdaily stability: t(36)=-
2.256, p=.03) and more fragmented RAR (interdaily variability: 
t(36)=3.514, p=.001) than females. Self-reported “vigorous” men 
had lower GFAP levels than “languid” men (t(5)=3.122, p=.03), 
but there were no differences between “flexible” and “rigid” men, 
or in women. Notably, delayed acrophase was associated with 

higher GFAP in men (R2=0.999, beta=1.257, p=.048) but not 
in women.
Conclusion: We identified sex differences in circadian behavior 
with CU men exhibiting less stable and more fragmented RAR 
than women. “Languid” men also had increased GFAP than 
“vigorous” men. The altered circadian behavior seen in CU 
males, particularly delayed acrophase, is associated with increased 
GFAP expression and indicates a potential link between circadian 
disruption, astrocyte activation, and dementia risk. This suggests 
circadian behaviors may be more conserved in older women and 
highlights the need for further investigation into sex-differences 
in RAR and neurodegenerative disease biomarkers.
Support (if any): Rainwater Charitable Foundation, Hillblom 
Foundation, R01AG060477, R01AG064314, R01AG027859
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ONE MILLION INDIVIDUALS
Lovemore Kunorozva1, Matthew Maher2, Michael Weedon3, 
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M Ollila5, Jacqueline M Lane7

1 Harvard Medical School and Mass General Brigham, 2 
Massachusetts General Hospital, 3 University of Exeter Medical 
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University of Tartu, 7 Brigham and Women’s Hospital

Introduction: Sleep disorders affect over 30% of the population 
in the United States, making them among the most common yet 
underdiagnosed conditions with significant disease comorbidity 
and increase in mortality. Moreover, as occasional sleep prob-
lems are normal, clinical sleep disorders (CSDs) are often misin-
terpreted as normal variation in habitual sleep prior to seeing a 
physician. Furthermore, it is unknown if  the biological mecha-
nisms across sleep disorders are extremes of those that contrib-
ute to normal variation in sleep.
Methods: Here, we investigated the molecular mechanisms 
behind sleep disorders, habitual variation and objectively meas-
ured sleep traits and specific sleep medications using genetic 
and epidemiological data from the UK Biobank, Mass General 
Brigham Biobank, All of Us, Million Veteran Program and 
FinnGen, and meta-analyzing results from 1,630,075 individuals 
with up to 312,402 cases with a sleep disorder.
Results: We identified 573 separate loci with 695 independent 
signals for sleep disorders, 175 loci for habitual or objectively 
measured sleep traits and 124 loci with sleep medication use. We 
then replicated associations with CSD in the Estonian Biobank. 
Furthermore, genetic correlation analysis indicated genetic cor-
relation between self-reported sleep problems and respective 
clinical disease for insomnia and clinical insomnia (rg = 0.622, 
P = 2.49x10-08), snoring and sleep apnea (rg =0.679, P < 0.001) 
but also excessive daytime sleepiness and narcolepsy (rg = 0.411, 
P = 0.011). However, individual genetic variants largely differed 
between the self-reported and clinically defined traits or medica-
tions used to treat sleep disorders.
Conclusion: Our findings suggest that habitual sleep traits have 
genetic basis similar to clinically significant sleep disorders 
whereas some of  the key genetic susceptibility loci and their 
downstream mechanisms are likely separate between the CSDs 
and normal variation in sleep. Overall, our findings provide 
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insight into normal variation in sleep and highlight the trajec-
tory of  genetic variants that associate with clinical and patho-
logical sleep disorders. Ultimately, our findings may provide 
insight into developing novel pharmaceutical targets for sleep 
disorders.
Support (if any): 

Abstract citation ID: zsaf090.0045

0045
A COMBINED FIELD/LABORATORY STUDY TO 
INVESTIGATE BIOMOLECULAR DISRUPTIONS IN 
ENDOGENOUS CIRCADIAN RHYTHMICITY AMONG 
REAL-WORLD NIGHT SHIFT WORKERS
Brieann Satterfield1, Sofia Fluke1, Kirsie Lundholm1, Hans 
Van Dongen1

1 Washington State University

Introduction: Recent studies employing a laboratory study 
design with randomization to simulated night shift (NS) or 
day shift (DS) followed by a constant routine protocol exposed 
widespread NS-induced disruptions in endogenous biomolecu-
lar circadian rhythms. To investigate whether this generalizes to 
long-term NS workers in real-world shift schedules, we modified 
the design to a field/laboratory study combining participants’ 
own real-world work shifts with a schedule-adapted laboratory 
constant routine.
Methods: As part of  an ongoing study, 15 long-term DS work-
ers and 7 long-term NS workers (ages 27-55y; 12f) participated 
in the combined field/laboratory study. After completing ≥3 
consecutive DS or NS shifts, participants slept at home and 
then reported to the laboratory at 08:00 (DS) or 20:00 (NS) 
as if  beginning another shift. After 2h laboratory acclimation 
they underwent a strictly controlled 24h constant routine with 
continuous wakefulness, fixed posture, and hourly isocaloric 
snacks. They completed the psychomotor vigilance test (PVT) 
and Karolinska Sleepiness Scale (KSS) every 3h. The two-pro-
cess model was fitted to PVT lapses (RTs>500ms) and KSS 
sleepiness to compare the homeostatic and circadian processes 
between DS and NS workers.
Results: PVT lapses and KSS sleepiness increased steadily 
across the 24h constant routine in the DS workers, while peak-
ing after both 14h and 24h in the NS workers as predicted by 
the two-process model (χ2=270.2, p< 0.001). There was no 
difference in initial sleep homeostatic state between DS and 
NS workers (F=0.28, p=0.60), but the circadian process was 
delayed by 0.9±0.3h (mean±SE) in the NS workers (F=13.74, 
p=0.001).
Conclusion: In this combined field/laboratory study, the 
homeostatic and circadian processes produced expected neu-
robehavioral dynamics, even though the 24h constant routine 
started 12h later in the NS workers in accordance with their 
shifted prior work schedules. DS and NS workers did not 
differ in initial sleep homeostatic state, but there was a small 
delay in the endogenous circadian phase of  the NS workers, 
as commonly observed in real-world shift operations. While 
awaiting confirmation with circulating melatonin, our results 
support the viability of  this novel study design and its use for 
investigating the impact of  real-world NS on biomolecular cir-
cadian rhythms.
Support (if any): CARE Fund FY22-POP-02; HSSA; WSU 
ESFCOM
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Introduction: Shift workers commonly experience circadian mis-
alignment, which disrupts sleep. We examined the impact of a 
dynamic lighting schedule on circadian adaptation and sleep 
architecture in a simulated shiftwork paradigm.
Methods: Healthy adults (n= 19, 10F, mean age [±SD] 36.20 ± 
9.20 years) completed an 8-day inpatient protocol that included 
4 consecutive nightshifts during which the sleep-wake schedule 
was delayed by 8 hours relative to each participant’s habitual 
schedule. Participants were randomized to one of three dynamic 
lighting interventions during the four nightshifts that differed in 
illuminance, spectrum, and timing through the waking day and 
were expected to induce a phase delay. Circadian adaptation was 
assessed by comparing the plasma dim light melatonin onset 
(DLMO) measured before and after the nightshifts. Sleep during 
an 8-hour sleep opportunity was measured polysomnographically 
before the first nightshift (baseline) and after the fourth nightshift.
Results: The mean (±SEM) circadian phase-delay shift was 
-5.15±0.37 hours (range: -8.16 to -1.88 hours) of  the targeted 
8-hours. Sleep architecture did not differ across the three con-
ditions, so data were combined for analyses. Compared to 
baseline, sleep after the fourth nightshift was associated with 
significantly reduced total sleep time (TST, 415.40±20.24 vs. 
377.2±15.02 minutes, p < 0.01), stage 2 sleep (N2, 187.3±13.16 
vs. 151.7±9.47 minutes, p< 0.01), and sleep efficiency (SlpEff, 
86.05±4.19 vs. 78.52±3.11 %, p< 0.01), and increased wake 
after sleep onset (WASO, 52.92±19.15 vs. 84.79±15.10 mins, 
p< 0.05). Sleep onset latency (SOL) did not differ (18.02±5.32 v 
14.68±2.45 mins, p=0.76). Greater circadian phase shifts, corre-
sponding to more adaptation to the shifted sleep-wake schedule 
were correlated with increased TST (r2 = 0.49, p< 0.001), SlpEff 
(r2 = 0.49, p< 0.001), REM (r2 = 0.38, p< 0.01), and decreased 
WASO (r2 = 0.53, p< 0.001), but not SOL (r2 = 0.10, p=0.19).
Conclusion: The results show that greater circadian adaptation is 
associated with better sleep architecture. Additional studies are needed 
to optimize details of dynamic lighting schedules and lighting char-
acteristics for preserving sleep quality in various shiftwork schedules.
Support (if any): National Space Biomedical Research Institute 
through NASA NCC 9–58 (HFP02801 [PI: Lockley], HFP02802 
and HFP00006 [PI: Klerman]; NHLBI: R01HL159207 (PI: 
Rahman), R01HL162102 (PI: Rahman/St. Hilaire).
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Introduction: It has been suggested that circadian rhythm dis-
ruption is closely associated with alterations in the autonomic 
nervous system, posing risks to both physical and mental health. 
Shift workers are particularly susceptible to circadian rhythm dis-
ruption. This study aimed to investigate the moderating effects 
of shift work on the association between circadian rhythm dis-
ruption and cardiac autonomic regulation during sleep.
Methods: Nocturnal polysomnography (PSG) and actigraphy 
data of 41 shift workers(mean age 34.0±8.6 years, 35 females) 
and 39 controls(mean age 35.9±9.5 years, 34 females) were ana-
lyzed. Time-domain, frequency-domain, and nonlinear heart 
rate variability (HRV) parameters were derived from 5-minute 
electrocardiogram (ECG) segments during sleep, and their aver-
ages were calculated for each sleep stage (W, N1, N2, N3, R). 
Cosinor analyses of actigraphy data were conducted to com-
pute both parametric (e.g., amplitude, acrophase, F-statistics) 
and non-parametric parameters (e.g.,Interdaily Stability(IS), 
Intradaily Variability(IV)). Independent t-tests were conducted 
to compare group differences in HRV and cosinor analyses 
parameters. Moderation analyses were conducted to test the 
moderating effects of shift work on the relationship between cir-
cadian rhythm and autonomic regulation.
Results: Shift workers had higher Midline Estimating Statistic 
of Rhythm (MESOR) and Least active 5-hour period (L5) and 
lower IS, IV, Most active 10-hour period (M10) and Relative 
Amplitude (RA) (all Ps< 0.05). However, shift workers did not 
show significant differences in HRV parameters during sleep 
compared to controls. Shift work moderated the association 
between the mean HR during the N1 stage and F-statistics 
(F-statistics x shift work: b=0.002, SE=0.001, P=0.032), and 
between the mean HR during the N3 stage and RA (RA x shift 
work: b=20.064, SE=9.939, P=0.048). These associations were 
stronger in shift workers than controls.
Conclusion: Current study showed that circadian rhythm dis-
ruption was more pronounced in shift workers than controls. 
Even though shift workers showed no significant differences in 
HRV parameters compared to controls, the moderation results 
suggest that the influence of circadian rhythm disruption on car-
diac autonomic regulation may be an important issue for shift 
workers.
Support (if any): This work was supported by the National 
Research Foundation of Korea (NRF) grant funded by the 
Korea government (MSIT) (no. NRF-2022R1A2C1008209).
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Introduction: Working during nighttime hours (i.e., shiftwork) is 
associated with high rates of job turnover, yet it is unclear what 

mechanisms directly increase intention to leave in shift work-
ers. We therefore utilized a natural experiment in which newly 
hired employees transitioned from a daywork schedule to an ear-
ly-morning shiftwork schedule to uncover what behaviors (i.e., 
workload, supportive workplace) or physiology (i.e., circadian 
timing) may promote higher intention to leave.
Methods: Thirty volunteers (11 female; aged [average±SD] 
36.3±9.1yr) participated in a seventeen-week study beginning 
with an ~8h evening in-laboratory stay in dim-lighting (< 5lux) to 
calculate circadian timing via salivary dim-light melatonin onset 
(DLMO) (3pg/ml threshold). Following the in-laboratory collec-
tion, weekly surveys on intention to leave were collected, asking 
“I am seriously thinking about quitting my job” with Likert-scale 
responses of 1-Strongly Disagree to 5-Strongly Agree, while the 
participants were transitioning into an early-morning shift-work 
schedule (start time before < 7am). Average daily work hours 
and the highest score of intention to leave were calculated for 
each participant. At the end of 17-weeks, participants rated their 
perceived support at work with the Likert-scale question: “I felt 
that there was help available to me (at work)”. Multiple linear 
regression was used to determine associations between work-
load, supportive workplace, DLMO and the intention to leave.
Results: A positive correlation was found between DLMO tim-
ing and intention to leave, such that later DLMO timing was 
associated with higher intention to leave (r=0.37, p=0.04). A 
negative correlation was found between supportive workplace 
scores and intention to leave, such that higher perceived support 
was associated with lower intention to leave (r=-0.16, p=0.01). 
Lastly, there was no association between daily hours worked and 
intention to leave (r=0.0016, p=0.84).
Conclusion: While transitioning into an early-morning shiftwork 
schedule, having a later DLMO, and thereby potentially higher 
morning circadian misalignment, was associated with a higher 
intention to leave; conversely, having higher perceived support 
at work may be protective. Further understanding the connec-
tion between circadian timing and intention to leave could have 
implications for providing support to workers transitioning into 
early-morning shiftwork to lower risk of turnover.
Support (if any): OHSU School of Nursing PhD Student 
Scholarship Award
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INFLUENCE INTERACTIONS BETWEEN SLOW WAVE 
SLEEP AND BODY TEMPERATURE
Matthew Lehrer1, Ankit Parekh2, Mary Fletcher1, Aryan Govil3, 
Richard Thomson4, Daniel Buysse5, Rodrigo Del Rio3, 
Esther Blessing6

1 University of Pittsburgh, 2 Division of Pulmonary, Critical Care 
and Sleep Medicine, Department of Medicine, Icahn School 
of Medicine at Mount Sinai, 3 New York University School of 
Medicine, 4 CSIRO Australia, 5 University of Pittsburgh School 
of Medicine, 6 Department of Psychiatry, New York University 
Grossman School of Medicine

Introduction: Pre- and post-menopausal females have greater 
slow wave sleep (SWS) and delta power compared with males. 
However, the mechanisms underlying this sex difference remain 
unknown. Sleep and temperature regulation are highly interde-
pendent. We explored whether sex differences in thermoregulation 
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interact with sex differences in SWS as a potential mechanism. 
We also explored whether a prior history of shift work, known 
to disrupt circadian rhythms and sleep, moderated body temper-
ature-SWS relationships.
Methods: We compared measures of SWS and core body tem-
perature (Tc) simultaneously recorded during a 60h laboratory 
study in males (n=36, mean age 68.85 yr) and females (n=37, 
mean age 68.02 yr). The 3-night protocol included one night 
of nocturnal PSG; one night of total sleep deprivation under 
constant routine conditions (36–40h) and one recovery PSG 
sleep night. The sample included 40 retired day workers (RDW) 
and 33 retired shift workers (RSW). Tc analysis focused on the 
sleep-associated Tc decline (Tdrop), known to correlate with 
SWS, during the recovery night.
Results: Compared to males, females had substantially higher 
recovery %SWS (13.8±10.75 vs 4.9±5.29 %, p< 0.001), SWS min 
(57.12±45.53 vs 18.26±20.77 min p < 0.001), mean delta power 
(109.01±44.91 vs 66.97±27.75, p < 0.001) and greater Tdrop 
(0.96±0.20 vs 0.82±0.28 °C, p < 0.05). Tdrop weakly correlated 
with %SWS in females (r=0.34, p = 0.07), but not in males. 
Tdrop was not significantly associated with SWS min and delta 
power in either sex. However, RDW females (n=17) showed 
moderate–strong and significant correlations: greater Tdrop cor-
related with greater %SWS (r=0.67, p< 0.01), SWS min (r=0.59, 
p < 0.05), and delta power (r=0.54, p< 0.05). These correlations 
were not significant in female RSW (despite similar SWS and 
Tdrop), or in male RSW or RDW (p > 0.10) all comparisons.
Conclusion: The association between SWS and sleep-associated 
core body temperature decline varies by sex and a history of shift 
work. Further studies may determine whether sex differences 
in temperature and sleep regulation results from known sexual 
dimorphism in sleep-wake promoting and thermoregulatory 
nuclei, and how this pattern interacts with sex-differences in risk 
for sleep disorders or other health problems.
Support (if any): R01AG047139; K01AG075151; R01AG070866
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ACUTELY DELAYING SLEEP ONSET CAUSES DYNAMIC 
CHANGES IN SLEEP ARCHITECTURE: INSIGHTS FROM 
A RANDOMIZED CROSSOVER STUDY
Jonathan Jun1, Daisy Duan2, Frank Sgambati1, Luu Pham3

1 Johns Hopkins University, 2 Johns Hopkins University School 
of Medicine, 3 Division of Pulmonary and Critical Care, Johns 
Hopkins University School of Medicine

Introduction: The timing of meals may influence weight control 
and cardiovascular health. In a previous randomized crossover 
study (“Dinner Time”), we found that a late dinner (22:00) com-
pared to a routine dinner (18:00) increased post prandial glucose 
and reduced dietary fat oxidation. However, it remains unclear 
whether late dinner metabolic dysfunction is driven by circadian 
misalignment or by eating close to sleep.
Methods: We conducted a follow-up study (“Dinner Time 2”) 
to compare the effects of dinner timing relative to dim-light 
melatonin onset (DLMO) and sleep timing. Participants com-
pleted three conditions in random order with a 3-4 week wash-
out period: (1) early dinner (DLMO -3) + routine sleep (DLMO 
+2 to +10) = “early dinner” (ED); (2) late dinner (DLMO +1) + 
routine sleep = “late dinner” (LD); and (3) late dinner (DLMO 

+1) + late sleep (DLMO +6 to +14) = “late dinner + late sleep” 
(LD/LS). The primary outcome of this study is glucose which is 
reported separately. Here, we focus on the secondary outcome 
of sleep architecture (total sleep time, sleep efficiency, and sleep 
stage percentages) under each of the 3 conditions. We compared 
whole night sleep stage distributions using Kruskal-Wallis tests. 
We also examined temporal changes in sleep architecture using 
stratification of each 8-hour sleep period into quartiles.
Results: Thirteen participants (7 female, 6 male, mean age 25 
years, BMI 22.1 kg/m²) completed the study. Total sleep time, 
sleep efficiency, and proportions of NREM and REM sleep did 
not differ significantly between ED, LD, and LD/LS. However, 
the LD/LS condition showed dynamic changes in sleep archi-
tecture: an increased proportion of stage 3 sleep in the first half  
of the night, followed by higher wakefulness and reduced REM 
sleep in the latter quarter of the sleep period.
Conclusion: This study examines whether the metabolic effects 
of late dinner are related to circadian phase or sleep timing. 
Delaying sleep after late dinner did not alter overall sleep archi-
tecture but changed the temporal distribution of sleep stages. 
These findings illustrate effects of homeostatic sleep drive while 
controlling for circadian rhythm.
Support (if any): R01HL135483, AASM 273-BS-22, 
DK133690-01
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Introduction: Self-reported sleep quality is a key determinant of 
physical and mental health, yet the relationship between objec-
tive sleep parameters and self-reported assessments remains com-
plex. Wake After Sleep Onset (WASO), particularly its duration 
and frequency, is thought to disrupt self-perceived sleep quality, 
with a National Sleep Foundation consensus panel proposing a 
minimum of 5 minutes of duration for a midsleep awakening 
to be clinically relevant. The empirical validity of this threshold 
has yet to be rigorously tested. This study evaluates the impact 
of thresholding WASO duration and frequency on self-reported 
measures of sleep depth and restfulness.
Methods: Using data from the Sleep Heart Health Study (n 
= 3165), durations of  PSG-determined episodes of  midsleep 
awakening were labeled based on thresholds ranging from 15 
seconds to 10 minutes. Random Forest (RF) regression models 
were employed to predict self-reported sleep quality (self-re-
ported sleep depth and restfulness, scored on 5-point Likert 
scales) based on multiple objective sleep metrics including 
stepwise thresholded WASO. Additional covariates included 
demographic, anthropometric, health, and pre-sleep behav-
ior variables. Model performance was assessed using 5-fold 
cross-validation, and feature importance was extracted to 
quantify the contributions of  WASO duration and frequency 
to self-reported sleep quality.
Results: RF models explained 26.0% to 30.6% of the variance 
in self-reported sleep restfulness and 26.4% to 30.4% in sleep 
depth, with the greatest explanatory power observed at lower 
WASO thresholds (15–45 seconds). The 5-minute threshold for 
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an individual episode of midsleep awakening to “count” did not 
yield improvements in model performance for sleep restfulness 
(28.6%) or depth (28.4%).
Conclusion: Contrary to the proposition from the expert panel, 
brief  wake episodes shorter than five minutes appear to have a 
measurable impact on self-reported sleep quality. This implies 
that any duration of awakening of at least 15 seconds has the 
capacity to impact one’s self-reported sleep quality. These find-
ings challenge the reliance on a 5-minute WASO threshold and 
underscore the importance of including shorter wake episodes in 
assessments of sleep quality.
Support (if any): 
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GENOME-WIDE PLEIOTROPY ANALYSIS OF 
CIRCADIAN PREFERENCE AND BMI REVEALS ADCY3’S 
RHYTHMICITY IN ADIPOSE TISSUE
Cynthia Tchio1

1 Massachusetts General Hospital

Introduction: Chronotype is the behavioral manifestation of 
our internal circadian clock, influencing whether individuals 
are early birds (morning people) or night owls (evening people). 
Chronotype significantly impacts complex diseases such as obe-
sity. This study dissects the relationship between circadian prefer-
ence and body mass index (BMI) using a genome-wide pleiotropy 
approach.
Methods: We conducted a genome-wide pleiotropy analysis to 
explore the associations between morning circadian preference 
and BMI, focusing on the tissue-specific expression and rhyth-
micity of key genes.
Results: We identified a lead locus, rs11676272 in ADCY3, asso-
ciated with increased morning preference and decreased BMI. 
The rs11676272 (S107P) is a missense variant that destabilizes 
the ADCY3 protein structure, highlighting the gene’s role in 
both circadian behavior and metabolic processes. In mouse mod-
els, Adcy3 expression was rhythmic in white and brown adipose 
tissues during constant darkness, and it oscillated anti-phase to 
the canonical circadian genes Clock and Bmal1. The presence of 
the Bmal1-specific E-box motif  CACGTG on the Adcy3 gene 
suggests Bmal1 regulation of this rhythmicity, indicating a novel 
mechanism of circadian control within these tissues.
Conclusion: Findings from our genome-wide pleiotropy 
approach underscore a novel role of ADCY3 at the intersection 
of circadian regulation and metabolic health. This study offers 
new insights into the genetic architecture of these complex traits, 
highlighting the significance of tissue-specific rhythmicity in adi-
pose tissue.
Support (if any): BWF- G-1022367
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MULTI-OMICS STUDIES OF UPPER AIRWAY 
MUSCLES ADVANCE OBSTRUCTIVE SLEEP APNEA 
PATHOGENESIS INSIGHTS
Xiaoru Sun1, Haiyang Wang2, Shixi Liu2, Jian Zou2
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West China Hospital, Sichuan University

Introduction: Obstructive sleep apnea (OSA) is a common sleep 
disorder characterized by upper airway collapse during sleep, 
with unclear molecular mechanisms. This study represents the 
first multi-omics investigation of upper airway muscles (UAMs) 
from OSA patients, integrating transcriptomics, proteomics, 
phosphoproteomics, and N-glycoproteomics to uncover key 
pathways involved in OSA pathogenesis.
Methods: Palatopharyngeal (Pal) muscle tissues were collected 
from 56 treatment-naïve OSA patients and 4 controls, with 
clinical data including polysomnography and laboratory tests. 
Multi-omics analyses were performed, and missing values were 
imputed using a random forest approach. Data underwent rigor-
ous quality control to ensure analytical robustness.

Results: Transcriptomic analysis revealed 561 genes positively 
and 200 negatively correlated with the apnea-hypopnea index 
(AHI), highlighting pathways such as N-glycosylation and mus-
cle contraction regulation. Proteomics identified 63 proteins 
positively and 19 negatively correlated with AHI, including key 
regulators in NF-κB signaling. Phosphoproteomics analysis 
found 112 AHI-associated phosphosites enriched in pathways 
such as MAPK signaling and axon guidance. N-glycoproteomics 
identified 40 glycosylation sites correlated with AHI, linked to 
ECM proteoglycans and lipid metabolism. Integrative analysis 
across all omics levels highlighted lipid metabolism, inflammation, 
and synapse function as critical pathways in OSA pathogenesis.
Conclusion: As the first multi-omics study on UAMs in OSA 
patients, this research provides novel insights into dysregulated 
pathways underlying UAM dysfunction. These findings lay a 
foundation for understanding OSA pathogenesis and developing 
targeted therapies.
Support (if any): 
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THE HUMAN PHENOTYPE PROJECT: METABOLOMIC 
SIGNATURES OF SLEEP CHARACTERISTICS REVEAL 
GENDER-SPECIFIC INSIGHTS
Sarah Kohn1, Alon Diament2, Anastasia Godneva3, Raja Dhir4, 
Adina Weinberger3, Yotam Reisner2, Hagai Rossman2, Eran Segal1
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Introduction: Obstructive sleep apnea (OSA) represents a sig-
nificant global health challenge that can lead to substantial 
metabolic and cardiovascular complications. Despite extensive 
research, the underlying metabolic mechanisms and comprehen-
sive biomarkers of sleep disorders remain incompletely under-
stood. Metabolomic approaches offer unprecedented insights 
into the complex biochemical interactions associated with sleep 
pathophysiology, potentially bridging critical gaps in our under-
standing of OSA pathogenesis.
Methods: Utilizing the comprehensive Human Phenotype 
Project cohort, we conducted an extensive metabolomic analy-
sis of sleep characteristics. The study encompassed 4,374 adults 
(2,122 males, 2,252 females) with 10,693 nights of WatchPAT-300 
(ZOLL Itamar) wrist worn home sleep apnea test monitoring, in 
total 3,909,716 minutes of data collection and 457 sleep-related 
measurements. Employing nuclear magnetic resonance (NMR) 
spectroscopy, we identified levels of 171 metabolites in the par-
ticipants’ serum, and applied advanced machine-learning algo-
rithms to explore bidirectional predictive relationships between 
sleep traits and metabolite profiles. Clinical OSA was defined 
based on peripheral Apnea-Hypopnea Index (pAHI) measure-
ment and daytime sleepiness reporting.
Results: Key findings revealed 96 metabolites positively and 20 
metabolites negatively correlated with pAHI, as adjusted for 
age, sex and body mass index with statistical significance main-
tained after false discovery rate correction (P < 0.0001). Sleep 
characteristics could contribute to the predictions of over 82% 
(141/171) of the serum metabolomics for males and 43% (75/171) 
for females, in a held-out set of individuals, outperforming age 
and BMI as predictors for these measurements. Notably, serum 
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metabolite analysis demonstrated gender-specific predictive 
power for clinical OSA symptoms in males but not in females. 
The metabolite profile surpassed traditional predictors like age 
and BMI in predicting daytime sleepiness and elevated pAHI (P 
= 5×10⁻⁹). Particularly, lower Albumin and higher Tyrosine levels 
emerged as significant predictors of clinical OSA symptoms in 
male participants.
Conclusion: Our study reveals significant gender-specific met-
abolic variations in obstructive sleep apnea, with sleep charac-
teristics demonstrating strong predictive power for metabolite 
profiles, particularly in males. The demonstrated ability to pre-
dict OSA symptoms through metabolite analysis offers a novel 
perspective on personalized sleep disorder diagnostics and 
pathophysiological mechanism discoveries.
Support (if any): ERC and ISF.
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GENETIC VARIANTS ASSOCIATED WITH RESTLESS 
LEGS SYNDROME AND ITS COMORBIDITIES: AN 
ANALYSIS BY A PHENOME WIDE ASSOCIATION STUDY
Teresa Guthrie1, Lisa Bastarache1, Jing He1, Brian Aloisi1, 
Laurel Schaefer1, Kanika Bagai1, Pjotr Prins2, Byron Jones2, 
Arthur Walters1

1 Vanderbilt University Medical Center, 2 University of Tennessee 
Health Science Center

Introduction: Restless Legs Syndrome (RLS) is associated with 
health issues such as iron deficiency, kidney disease, and car-
diovascular disease. Our research aims to identify genetic risk 
factors for RLS and its comorbid conditions. Phenome Wide 
Associations studies (PheWAS) are reverse genetic studies where 
a known genetic variant is tested against a population to look 
for a phenotype. This is opposed to Genome Wide Association 
Studies (GWAS) where a known phenotype is tested against a 
population to look for a genotype. PheWAS studies can also 
reveal other clinical conditions that are frequently associated 
with a population of interest such as RLS.
Methods: We searched the NHGRI-EBI GWAS Catalog for 
genetic variants significantly associated with RLS. We conducted 
PheWAS on these genetic variants in Vanderbilt University 
Medical Center’s biobank, BioVU. The cohort included 72,642 
individuals of European ancestry. We assessed whether the 
known association with each variant and RLS was replicated, 
and we determined whether phenotypes other than RLS were 
associated with these same RLS associated allelic variants.
Results: We identified 365 variants associated with RLS in a recent 
version of the GWAS catalog and completed PheWAS on 359 of 
them. We replicated the RLS association in 84 variants. Additionally, 
52 of the 365 variants were significantly associated with other traits 
in the GWAS and PheWAS replicated 9 of these associations. These 
nine confirmations included conditions commonly linked to RLS 
such as hypertension, chronic kidney disease, hypercholesterolemia 
and insomnia. Furthermore, PheWAS identified phenotypes asso-
ciated with 22 RLS alleles that were not reported in the GWAS cat-
alog as being associated with these alleles. Many of these conditions 
such as thyroid disease, digestive diseases, rheumatoid arthritis and 
diabetes, are also commonly associated with RLS as determined by 
clinical and epidemiology studies.

Conclusion: Our findings highlight the complex genetics of 
RLS and its comorbid conditions. By identifying and replicat-
ing genetic variants associated with RLS and other traits, we 
provide evidence of shared genetic factors between RLS and 
other medical conditions or traits that may explain their frequent 
co-occurrence.
Support (if any): “Sleep Research in Neurology” internal 
Vanderbilt University Medical Center grant to Dr. Walters
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PLEIOTROPIC EFFECTS OF GENETIC VARIANTS ON 
SUBSTANCE USE DISORDER AND SLEEP PATTERNS
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Paulo, 2 Sleep Institute, Associação Fundo de Incentivo à Pesquisa, 
3 Department of Psychiatry and Human Behavior, University of 
Mississippi Medical Center

Introduction: Substance use disorder (SUD) is associated with 
several negative health outcomes, including sleep disorders. 
Although this correlation is well established, little is known 
about the genetic mechanisms underlying the comorbidity 
between sleep problems and SUD
Methods: We have conducted a phenome-wide association study 
(PheWAS) in the São Paulo Epidemiologic Sleep Study (EPISONO). 
The single nucleotide variants (SNV) rs4238213 and rs4727799 were 
selected from previous genome-wide association studies for SUD. 
The association of genotypes with the 460 phenotypes filtered from 
the EPISONO database was conducted, and the covariates of the 
model included age, age-squared (age²), sex and principal components 
(PCs 1 to 10). To correct for multiple testing, we applied Bonferroni 
tests, treating each trait as a test, independently for each SNV. Non-
parametric tests were applied to validate nominally significant associ-
ations identified in the PheWAS (p< 0.05).
Results: We showed possible SNVs’ associations with 36 phe-
notypes in the EPISONO database. We validated the impli-
cation of  these variants with substance use as they showed 
nominal association with SUD in our admixed cohort. In addi-
tion to the validation of  previously reported results, suggestive 
associations were observed for phenotypes related to sleep-dis-
ordered breathing, sleepiness, and sleep patterns. The minor 
allele of  the SNV rs4238213 was nominally associated with 
lower odds of  Tobacco use (OR=0.78; p-value=0.02) and higher 
odds of  being in the group of  people who reported having used 
medication to stay awake (OR=2.88; p-value=6.95x10-4). The 
risk allele may also be linked to increase in REM sleep latency 
(REM latency) (β=0.10; p-value=0.03), and increased odds of 
having nighttime nasal obstruction (OR=1.37, p-value=0.02). 
The SNV rs4727799’s minor allele was nominally associated 
with higher odds of  tobacco use (OR=1.61; p-value=0.04), 
decreased chance of  dozing off  while reading (OR=1.37, 
p-value=0.01), presence of  clinically relevant respiratory 
arousal index (OR=1.35; p-value =0.02) and increased RERA 
index (β=0.14; p=0.01).
Conclusion: Our results suggest a pleiotropic effect of both SNVs 
on SUD and sleep-related traits, highlighting the possibility of 
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an overlap between the genetic factors involved in the risk for 
SUD and sleep phenotypes.
Support (if any): AFIP, FAPESP, CNPq.
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Introduction: APOE ε4 allele has been implicated in sleep or 
circadian disturbances in older adults and/or in the context of 
neurodegeneration. However, the effect of APOE variants on 
sleep patterns remain unexplored in general adult population. 
Phenome Wide Association study (PheWAS) approach was 
applied in a sleep-based adult epidemiological cohort to address 
pleiotropic effects of APOE variants.
Methods: PheWAS analysis was performed on the São Paulo 
Epidemiologic Sleep Study (EPISONO), an adult epidemio-
logical sample (1,042 individuals, 20-80 years-old) submitted 
to objective and subjective sleep evaluations, laboratory tests, 
clinical scales, anthropomorphic measurements and sociodemo-
graphic inquiries (1,182 traits/individual). SNP-array and qPCR 
determined APOE alleles. PheWAS was performed with an addi-
tive genetic model for rs7412 variant, using age, sex, principal 
components, socioeconomic classification and body mass index 
as covariates. Validation analysis was performed for combina-
tions of APOE full haplotypes (ε3ε3/ε2ε2/ε4ε4/ε2ε3/ε2ε4/ε3ε4). 
We then leveraged UKBiobank (UKBB, N=449,734) GWAS 
summary statistics from previous studies which addressed self-re-
ported chronotype.
Results: Nominal associations (PheWAS p< 0.05) between the 
rs7412 genotype and 5 continuous traits were identified and 
confirmed by non-parametric tests: LDL and total cholesterol 
blood concentrations, Morningness-Eveningness Questionnaire 
(MEQ) score, power of gamma and beta electroencephalographic 
(EEG) frequency bands in N1 and N3, respectively. The associ-
ation with LDL levels remained significant after Bonferroni cor-
rection. All these 5 traits were significantly associated with at 
least 1 APOE haplotype combination. Lower LDL and choles-
terol levels were associated with ε2ε3, higher MEQ scores were 
observed in ε2ε2 individuals, higher power of gamma waves in 
N1 was associated with ε2ε2, ε2ε3 and ε4ε4 (with indication ε2 
dosage effect), and higher power of beta waves in N3 was asso-
ciated with the ε2ε3. In UKBB, nominal association between 
self-reported chronotype and rs7412 was observed.
Conclusion: Extensive APOE associations with lipid metabolism 
were replicated in an admixed cohort. Suggestive associations of 
APOE genotype with diurnal preference and variables derived 
from sleep EEG spectral analysis present preliminary evidence 
of the effect of these variants over sleep patterns and individual 
differences in circadian typology. The assessment of associations 
between APOE variants with MEQ scores polysomnography 
spectral analysis data in humans is unprecedent in literature.
Support (if any): AFIP/FAPESP/CNPq.
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SHARED GENETIC VARIANTS OF RESTLESS LEGS 
SYNDROME WITH ADHD, BLOOD PRESSURE, 
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COMPARISON OF GWAS STUDIES
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Introduction: Restless Legs Syndrome (RLS) disrupts sleep and 
in epidemiological and clinical studies is co-morbid with other 
conditions such as iron deficiency, kidney disease, and cardiovas-
cular disease. Our research aims to identify genetic risk factors 
associated with RLS and its comorbid conditions.
Methods: We searched the NHGRI-EBI Genome Wide 
Association (GWAS) Catalog for genetic allelic variants signifi-
cantly associated with RLS. We further searched the catalog and 
identified which RLS-associated variants were also associated 
with other traits or conditions. For these conditions, the allelic 
variants were found through studies that focused on the condi-
tion of interest, not RLS.
Results: Our analysis identified 365 allelic variants associated 
with RLS. Among these, 52 variants were associated with at 
least one other trait, many of which are known comorbidities of 
RLS. We found the most significant association between variants 
associated with both RLS and blood pressure measurements: 3 
variants with diastolic and 4 variants with systolic blood pres-
sure, supporting previous findings that connect RLS with cardio-
vascular disease (for systolic blood pressure alone, the corrected 
p-value = 8.30 x 10 - 53). This was followed closely by the asso-
ciation between variants of insomnia and RLS with 13 variants 
showing significant associations with both conditions (for insom-
nia alone, the corrected p-value =8.30 x 10-50). Additionally, 
several variants were associated with both RLS and attention 
deficit hyperactivity disorder (ADHD) (4 variants), as well as 
RLS and circadian rhythm disturbances (3 variants).
Conclusion: Our data suggest a strong genetic association 
between hypertension and RLS. Our data also suggest a sig-
nificant association between RLS and insomnia, ADHD, and 
circadian rhythm disturbances. We cannot definitively say that 
conditions like ADHD and RLS are inherited together; rather, 
the same alleles could affect susceptibility to both disorders. It 
is also possible that the symptoms of conditions like ADHD 
and insomnia could be caused by the symptoms of RLS. Our 
approach, not previously applied to RLS, could identify new 
genetic allelic variants associated with traits not previously 
known to be associated with RLS.
Support (if any): “Sleep Research in Neurology” internal 
Vanderbilt University Medical Center grant to Dr. Walters.
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FOXP1 GENE REGULATES THE CIRCADIAN CLOCK 
AND ITS LOSS OF FUNCTION IMPAIRS SLEEP 
PATTERNS
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Introduction: The haploinsufficiency of the FOXP1 protein is 
associated with a rare genetic disorder of neurodevelopment. 
Sleep disturbances have already been reported in 45% of patients 
with pathogenic variants in FOXP1. However, the biological 
pathways linking sleep traits to the FOXP1-associated syndrome 
remain unclear.
Methods: Benefited from recent large-scale genome wide asso-
ciation studies, was manually curated a set of genes associated 
with sleep traits, including a broad list of sleep disorders and 
circadian phenotypes. Subsequently, we generated a list of genes 
directly regulated by FOXP1 by mapping previously described 
FOXP1 genomic binding sites (data available at the ENCODE 
database) to gene promoters using Bedtools. We contrasted 
these 2 gene sets to generate an intersection gene list. A path-
way enrichment analysis was performed using this latter gene 
list of overlapping genes as input. The Benjamini–Hochberg 
test was used to identify enriched pathways with a significance 
threshold of adjusted p-value< 0.01. Gene Ontology and Kyoto 
Encyclopedia of Genes and Genomes terms were considered in 
the over-representation analysis. Intersect gene lists were used as 
input on a protein–protein interaction (PPI) analysis via String 
database, a minimal interaction score of 0.7 enabling physical 
interactors in the network.
Results: There were 510 overlapping genes between the gene lists 
associated with sleep traits (1,062 genes total) and FOXP1 reg-
ulatory targets (8,596 genes total). The shared gene set between 
those two gene lists is greater than expected by chance (p-val-
ue=2.6x10-7; OR=1.4), indicating significant genetic overlap. 
Significantly enriched pathways among these 510 intersect genes 
are related to neuronal function (Axon Guidance (adjusted 
p-value=2.29x10-05; OR=5.76)), Circadian Rhythm (adjusted 
p-value=7.82x10-07; OR=18.5), and Regulation of Insulin 
Secretion (adjusted p-value=8.66x10-03; OR=5.63). PPI analy-
sis using the sleep versus FOXP1 regulatory targets set as input 
generated a network with 15 nodes. The network encompasses 
3 proteins related to Diabetes Mellitus and 9 proteins related to 
neurological diseases.
Conclusion: The set of overlapping genes and biological path-
ways highlighted by this study may serve as a starting point for 
new functional investigations of shared molecular mechanisms 
between sleep disturbances and rare developmental syndromes 
related to FOXP1 and its regulatory targets.
Support (if any): AFIP, FAPESP, CNPq.
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EXPLORING THE BIDIRECTIONAL CAUSAL 
ASSOCIATIONS BETWEEN SLEEP TRAITS AND 
METABOLOMIC PROFILE IN HUMANS
Xiao Tan1

1 Zhejiang University

Introduction: Unhealthy sleep patterns are common phenom-
ena which may lead to a spectrum of adverse cardiometabolic 
outcomes. Metabolites play pivotal roles in the relevant under-
lying mechanisms, yet the causal associations between sleep and 
metabolome in humans remain unclear.
Methods: This study applied one-sample Mendelian random-
ization (MR) to explore the relationship between sleep traits 

(sleep duration per day, short sleep duration (≤6 h), long sleep 
duration (≥9 h), and insomnia) and 249 metabolites among 
166,436 participants from the UK Biobank. Single nucleotide 
polymorphisms identified in genome-wide association studies 
were used as instrumental variables. Initially, the two-stage least 
squares (2SLS) approach was performed to explore causality. 
Subsequently, inverse-variance weighted (IVW) and comple-
mented methods were used as sensitivity analysis to further test 
the robustness of the results. Reverse MRs from each metabo-
lites to sleep variables were also conducted.
Results: Genetically predicted insomnia was causally asso-
ciated with level of  most lipids and led to increased levels of 
acetoacetate (β2SLS [SE] = 0.173 [0.064]; βsensitivity-IVW 
[SE] = 0.039 [0.018]), glycoprotein acetyls (β2SLS [SE] = 0.768 
[0.063]; βsensitivity-IVW [SE] = 0.111 [0.022]), and decreased 
levels of  citrate (β2SLS [SE] = -0.155 [0.062]; βsensitivity-IVW 
[SE] = -0.058 [0.019]). Genetically predicted sleep duration was 
causally associated with increased average diameter for low 
density lipoprotein particles (β2SLS [SE] = 0.120 [0.032], βsen-
sitivity-IVW [SE] = 0.106 [0.045]). Short sleep duration caused 
an increased the level of  triglycerides in very low density lipo-
protein subclass, apolipoprotein B to apolipoprotein A1 ratio 
and a decreased level of  high density lipoprotein. We found 
no causal evidence for the effects of  metabolites on any sleep 
variable.
Conclusion: Our study found that insomnia may lead to a wide 
range of metabolic disturbances, particularly in lipid metabo-
lism, with short sleep similarly impacting lipid metabolic pro-
cesses. This suggests that sleep traits may cause adverse outcomes 
through certain metabolic pathways.
Support (if any): Rut and Arvid Wolff  Memorial Foundation 
(X.T., 2023-02467), Åke Wiberg Foundation (X.T., M19-0266), 
Fredrik and Ingrid Thuring Foundation (X.T., 2019-00488)
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TRANSCRIPTIONAL DYNAMICS OF SLEEP 
DEPRIVATION AND SUBSEQUENT RECOVERY SLEEP IN 
THE MALE MOUSE CORTEX
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Hopkins, 7 Sleep and Performance Research Center, Washington 
State University

Introduction: Sleep is a critical physiological process governed 
by circadian and homeostatic mechanisms. The circadian clock 
controls sleep timing, while the sleep homeostat regulates sleep 
need (sleep pressure), which increases with wakefulness. Acute 
sleep deprivation (SD) raises sleep pressure, as measured by fron-
tal cortex polysomnography. This pressure maximizes after 5-6 
hours of SD and is largely alleviated with 2-3 hours of recovery 
sleep (RS). While sleep pressure dynamics are well understood, 
the molecular mechanisms underlying sleep homeostasis remain 
largely unexplored despite the established effects of SD on gene 
transcription.
Methods: Novel bulk RNA-sequencing data was combined with 
open-access cortex datasets (n = 3-5) of adult male C57BL/6J 
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mice. Mice underwent SD (3 or 5-6 hours) followed by RS (2 or 
6 hours). The remove unwanted variance method was used to 
normalize the data and correct for lab biases. The edgeR pack-
age was used to determine differentially expressed genes (DEGs) 
with a false discovery rate < 0.05. Functional annotation anal-
ysis occurred using the Database for Annotation, Visualization, 
and Integrated Discovery to understand the DEGs’ functional 
implications.
Results: We report that 5-6 hours of SD had the largest effect 
on gene expression, altering 7,493 genes. SD predominantly 
repressed gene expression. DEGs associated with circadian 
rhythm and DNA damage/repair uniquely showed changes at 
3 and 5-6 hours of SD but returned to baseline by 2 hours of 
RS. DEGs that took longer to become uniquely expressed at 
5-6 hours and normalized quickly within 2 hours of RS were 
associated with RNA-binding, chromatin regulation, oxidative 
phosphorylation, and glutathione metabolism.
Conclusion: Our findings reveal that gene expression patterns 
closely track sleep pressure dynamics, potentially illuminating 
the molecular underpinnings of sleep homeostasis. Most nota-
bly, we identified a substantial group of genes that mirror the 
build-up of sleep pressure during SD and rapidly normalize with 
RS. These genes regulate critical cellular processes, including 
DNA repair mechanisms, epigenetic modifications, and oxida-
tive stress responses - pathways that may represent novel thera-
peutic targets for sleep disorders. Future investigations will focus 
on manipulating these pathways to understand better how they 
contribute to the cellular regulation of sleep.
Support (if any): R35GM147020 awarded to LP and 
3R35GM147020-03S1 to CO.
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SLEEP COMPLAINTS IN INDIVIDUALS WITH SYNGAP1-
ASSOCIATED SYNDROME
Amanda Mosini1, Mariana Moyses-Oliveira2, Jessica Nayara 
Goes de Araujo3, Pedro Guerreiro4, Lais A. Souza-Cunha4, 
Malú Zamariolli1, Sandra Doria Xavier1, Bianca Balbueno1, 
Claudia Berlim de Mello1, Gustavo Antonio Moreira1, 
Monica Andersen4, Sergio Tufik4

1 Sleep Institute, Associação Fundo de Incentivo à Pesquisa, 2 Sleep 
Institute, 3 AFIP, 4 Departamento de Psicobiologia, Universidade 
Federal de São Paulo

Introduction: Neurodevelopmental disorders, which involve 
atypical brain development, often result in learning disabilities, 
developmental delays, intellectual disabilities, behavioral issues, 
epilepsy, and sleep disturbances. Among these, synaptopathies 
genetic neuropsychiatric conditions affecting synaptic func-
tion—lead to a wide range of neuropsychiatric symptoms. One 
such condition, SYNGAP1-associated syndrome, is primarily 
caused by loss-of-function mutations and is characterized by 
intellectual disability, global developmental delay, autism, and 
epilepsy.
Methods: This study focused on sleep behaviors in children 
with SYNGAP1-associated syndrome, using two standardized 
assessment tools: the Children’s Sleep Habit Questionnaire and 
the Sleep Disturbance Scale for Children.
Results: The researchers compared the sleep patterns of 23 
children with confirmed SYNGAP1 mutations to those of 

neurotypical children matched for age and sex. The results 
revealed that 78.3% of the children with SYNGAP1 mutations 
had epilepsy, often resistant to treatment. In terms of sleep, 
these children exhibited significantly higher levels of disturbance 
compared to their neurotypical peers. Key findings included 
increased bedtime resistance, longer sleep durations, more fre-
quent night awakenings, and a greater reliance on parental 
presence to fall asleep. Additionally, children with SYNGAP1-
associated syndrome had more difficulty sleeping away from 
home. Caregivers of these children reported poor sleep quality, 
reflecting the broader challenges associated with caregiving for 
children with neurodevelopmental disorders.
Conclusion: The findings highlight the critical link between 
neurodevelopmental conditions and sleep disturbances, under-
scoring the need for targeted interventions to improve sleep 
quality for both affected children and their caregivers. This study 
emphasizes the importance of addressing sleep issues in children 
with neurodevelopmental disorders as part of a comprehensive 
approach to their care and well-being.
Support (if any): This work was supported by Associação 
Fundo de Incentivo à Pesquisa (AFIP)/Sleep Institute and 
grants from Fundação de Amparo à Pesquisa do Estado 
de São Paulo (FAPESP, 2023/09760-0 – recipiente: ACM; 
2024/05023-3 – recipiente: PG; 2020/13467-8 – recipient: MLA; 
2021/09089-0 - recipient: MMO; 2023/14935-3 – recipiente: 
LC) and Conselho Nacional de Desenvolvimento Científico 
e Tecnológico (CNPq – recipient: ACM, MLA and ST). We 
express our gratitude to the neurodivergent and neurotypi-
cal Brazilian volunteers their caregivers who have graciously 
agreed to participate in the study.
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Introduction: DEAF1-Associated Neurodevelopmental 
Disorders (DAND) are a spectrum of rare genetic conditions 
caused by pathogenic variants in the DEAF1 gene. Despite the 
high prevalence of sleep disturbances in those with DAND, the 
specific nature and mechanisms underlying these issues remain 
poorly understood. This study aims to assess patients’ genetic 
and clinical data and evaluate the prevalence, severity, and types 
of sleep disturbances in DAND, as well as patient caregivers’ 
sleep quality.
Methods: We recruited 12 Brazilian individuals with DAND 
and sex- and age- matched neurotypical controls for com-
parison. Patients’ sleep patterns were assessed using the Sleep 
Disturbance Scale for Children and the Children’s Sleep Habits 
Questionnaire, while Pittsburgh Sleep Quality Index was used 
to assess caregivers’ sleep quality. Genetic data and clinical data 
were collected via patients’ medical records and surveys applied 
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to caregivers. Statistical comparisons were made using the 
Mann-Whitney U-test.
Results: Genetic analyses revealed novel DEAF1 variants, 
including missense mutations located outside or flanking known 
protein domains, expanding the complexity of the DAND geno-
type. DAND patients exhibited significantly worse sleep patterns 
and habits than controls, particularly in subscales addressing 
parasomnias and insomnia. Caregivers’ sleep quality was poor 
across both groups, however score differences did not reach sta-
tistical significance.
Conclusion: This study underscores the importance of address-
ing sleep disturbances in DAND, which may relieve comorbid-
ities and improve caregiver sleep quality. Future studies with 
larger cohorts and objective sleep assessments are needed to con-
firm our findings and explore targeted therapeutic interventions.
Support (if any): AFIP, FAPESP, CNPq.
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ABERRANT BILIRUBIN LEVELS IN INSOMNIA 
PATIENTS AND UGT1A1 GENE VARIANTS
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Changfu Xiao1, Christos Polymeropoulos1, Gunther Birznieks1, 
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1 Vanda Pharmaceuticals Inc.

Introduction: Insomnia disorder is characterized by the dif-
ficulty in initiating or maintaining sleep and corresponding 
daytime dysfunction occurs in 10–20% of  the population. 
Although the molecular underpinnings of  sleep-onset insom-
nia remain unclear many large-scale genetic studies have been 
conducted pointing to UGT1A1 loci as some of  the strongest 
risk variants. UGT1A1 codes for an enzyme that is respon-
sible for glucuronidation of  bilirubin and may a role in rela-
tionship between insomnia and bilirubin metabolism. In this 
study, we explored the association of  bilirubin levels in insom-
nia patients as compared with controls and in association with 
UGT1A variants.
Methods: Blood samples were obtained from adults (ages 18-70) 
with a diagnosis of insomnia participating in a clinical trial of 322 
patients with primary using polysomnography (PSG) measures 
of sleep. Bilirubin was measured at baseline in the serum of the 
patients.
Results: Insomnia patients (n=322) at baseline had significantly 
lower levels of serum bilirubin when compared to healthy sleep-
ing cohort as controls (n=273, p-value=1.75e-14), with mean 
values 0.32 MG/DL in cases and 0.51 controls. This effect was 
consistent when using a different set of controls (n=2841, p-val-
ue=8.09e-17, mean=0.44) and upon correction for covariates. 
Furthermore, we have run a genome wide association analysis 
using linear model to study variants associated with bilirubin 
levels on variants with MAF ≥0.01. One of the top variants 
associated with bilirubin at baseline in the insomnia cases was 
rs4148325 with a MAF of 0.36, where minor allele was associ-
ated with higher bilirubin levels (rs4148325 (β = 0.2 mg/dl per 
T allele increase; p = 3.82e-11)). We expanded the analysis with 
single gene tests which showed that UGT1A1 gene is significant 
especially for MAF>0.05 variants (SKAT p=0.009). The vari-
ant with highest OR in terms of cases/controls was rs1042640 a 
UTR3 variant with a MAF of 0.20.

Conclusion: Hypobilirubinemia is most commonly seen in 
patients with metabolic dysfunction, which may lead to cardio-
vascular complications and possibly stroke. The circadian clock 
was shown to protect against the neurotoxic consequences of 
increased bilirubin by regulating bilirubin detoxification. Further 
studies are warranted in order the further understand the aber-
rant levels on bilirubin in insomnia patients, and fundamentally 
their cause of an effect aspects.
Support (if any): 
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DIFFERENTIAL EPITHELIAL GENE EXPRESSION 
AFTER VIRAL INFECTION IN AIRWAY EPITHELIAL 
CELLS IN PEDIATRIC OSA
Maria Kang1, Madison Ohm1, Carolina Daluz1, Lindsay Clark2, 
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3 Center for Respiratory Biology and Therapeutics, Seattle 
Children’s Research Institute, 4 Center for Respiratory Biology and 
Therapeutics

Introduction: Obstructive sleep apnea (OSA) in children is 
linked to early life viral infections and increased severity of 
viral respiratory illnesses. As respiratory viral infections occur 
in airway epithelial cells, we investigated differences in epithe-
lial viral responses using an organotypic epithelial cell model 
in children with OSA as compared to children without. We 
hypothesized that gene expression in response to rhinovirus 
(RV16) infection would differ between healthy children and 
children with OSA.
Methods: Primary airway epithelial cells (AECs), from both 
healthy pediatric donors (n=5) and children diagnosed with OSA 
by polysomnography (n=4), cultured at an air-liquid interface 
were infected with RV16 on the apical surface at a multiplicity 
of infection of 0.5. RNA-sequencing quantified gene expression 
at baseline and after RV16 infection, and Limma was used to 
identify genes with differential expression in response to infec-
tion in healthy AECs as compared to AECs from donors with 
OSA. Weighted gene co-expression network analysis (WGCNA) 
was able to organize the identified genes into groups of inter-
est. Using Enrichr, the primary biological functions of the gene 
groupings were analyzed.
Results: Following infection, 4724 genes in healthy and 3876 
genes in OSA were differentially expressed as compared to 
pre-infection; 122 genes were found to have differing gene 
expression responses to RV16 in OSA when compared to healthy 
cell lines. WGCNA identified two modules of gene expression 
with opposite expression patterns following infection in OSA 
compared to healthy. One module consists of 23 genes enriched 
for DNA repair and replication which are upregulated in healthy 
but downregulated in OSA after RV16 infection. A second mod-
ule consists of 43 genes enriched for glycogen metabolism which 
are downregulated in healthy but upregulated in OSA following 
RV16 infection.
Conclusion: Epithelial cell gene expression differs in response 
to RV16 in healthy AECs as compared to AECs from chil-
dren with OSA. Given the small sample size, further studies 
are needed to investigate the relationship of  OSA severity and 
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clinical phenotypes of  OSA with epithelial responses to viral 
infection. Future work will relate in vivo expression to ex vivo 
gene expression.
Support (if any): SRS (WTP), Parker B Francis Fellowship 
(WTP), NIH K24AI150991(JSD)
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CENTRAL AND PERIPHERAL NLRP3 INFLAMMASOME 
ACTIVATION AND SLEEP ARE MODULATED BY VAGAL 
AFFERENT AND EFFERENT NERVES
Mark Zielinski1, John Craig2, Allison Gibbons2
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Introduction: The NOD-like receptor (NLR) family, pyrin 
domain–containing protein 3 (NLRP3) inflammasome is a 
protein complex found in most nucleated cells that activates 
caspase-1 to convert the pro-forms of the somnogenic molecules 
IL-1 beta (IL-1β) and IL-18 into their active forms. Inflammatory 
stimuli, such as lipopolysaccharide (LPS), applied to the perito-
neum increases IL-1β in the nucleus tractus solitarius (NTS) and 
cortex, in part, by stimulating the vagal afferents. Vagal efferent 
stimulation can function to attenuate peripheral inflammation, 
although findings are often mixed due to stimulation of both 
vagal afferents and efferents. Our goal was to determine the 
effects of vagal nerve afferent and efferent specific stimulation 
on sleep, slow-wave-activity (SWA), and central and peripheral 
NLRP3 inflammasome activation.
Methods: Two-month-old NLRP3 knockout and wildtype 
mice underwent surgery for polysomnography and were 
implanted with an electrical stimulating nerve cuff  around 
the vagus nerve that was bilaterally severed superiorly or 
inferiorly or not at all to only stimulate the vagal afferents 
or efferents. Mouse vagal nerves were stimulated after vehi-
cle or LPS was applied to the peritoneum. Separate groups 
of  mice underwent identical treatments and liver, NTS, and 
somatosensory cortical tissues were taken for gene expression 
analysis by real-time polymerase chain reaction. Significance 
was set at p < 0.05.
Results: LPS significantly enhanced non-rapid-eye movement 
sleep (NREMS) and SWA in wildtype mice that had intact 
vagal nerves, but these responses were significantly attenu-
ated in mice with vagal nerves severed. Vagal afferent stim-
ulation significantly enhanced NREMS and SWA, although 
vagal efferent stimulation did not significantly alter sleep 
or SWA. NLRP3 mice exhibited significant attenuations in 
NREMS and SWA responses to LPS and vagal afferent nerve 
stimulation. Vagal afferent stimulation significantly increased 
NLRP3 and IL-1β expression in the NTS and somatosensory 
cortices and vagal efferent stimulation significantly atten-
uated increased liver but not NTS or somatosensory cortex 
NLRP3 and IL-1β gene expression levels from LPS.
Conclusion: These data suggest that vagal nerve afferents 
stimulate NLRP3 inflammasome activation in the NTS 
and somatosensory cortices to induce NREMS and SWA, 
but vagal afferent stimulation can attenuate peripheral 
inflammation.
Support (if  any): Department of  Veteran Affairs I01BX005379 
(MRZ), I21RX003722 (MRZ), IBX002823A (MRZ)
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IMMUNITY TO INFLUENZA B AND CROSS-REACTIVITY 
TO PANDEMRIX/PH1N1 IN NARCOLEPSY
Guo Luo1, Jing Zhang1, Emmanuel Mignot1
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Introduction: Narcolepsy type 1 (NT1) is caused by 85-95% 
hypocretin (HCRT) neuron loss due to a combination of genetic 
and environmental risk factors and associated with DQA1*01:02/
DQB1*06:02 (DQ0602, 98%) and T cell receptor (TCR)gene 
AJ24/AJ28/BV4-2. Pandemic influenza A H1N1 (pH1N1) and 
Pandemrix vaccination in 2009-2010 induced NT1onset. Antigen 
specific T cell immune response in NT1 supports adaptive (auto)
immunity against HCRT and Pandemrix/pH1N1. Despite this 
progress, the mechanism behind HCRT neuron loss and how the 
flu triggers a response against HCRT are unclear.
Methods: Anti-hemagglutination (HA) antibody was first meas-
ured using HA inhibition assay. Binding affinity of B/Victoria 
candidate peptides to DQ0602 was next tested using a compe-
tition binding assay. Antigen-DQ0602 restricted/reactive T cells 
were further isolated using tetramer DQ0602 and single-cell 
RNA sequenced with 10X. Lastly, TCR clones were transfected 
into Jurkat 76 for TCR activation by a certain peptide presented 
by DQ0602.
Results: Two independent studies of our laboratory and 
a Chinese group have shown a higher HAI titer against B/
Brisbane/60/2008 in NT1. We detected reactive CD4+ T cells 
to a B/Victoria PB1 epitope that is homologous to Pandemrix/
pH1N1 PB1 segment. In addition, we built a TCR repertoire a) 
restricted by HCRT and Pandemrix/pH1N1at baseline periph-
eral blood mononuclear cells (PBMCs) (n>430) and b) from 
single-cell RNA sequencing cerebrospinal fluid(CSF) samples 
(n>2,000), and found the identical activated TCR clones in both 
baseline and cultured PBMCs.
Conclusion: Our research showed influenza B plays a role in 
NT1 pathogenesis and potential cross-reactivity to PB1 between 
B/Victoria and Pandemrix/pH1N1.
Support (if any): This project is supported by Wake Up 
Narcolepsy Research Grant.
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BACTERIAL PEPTIDOGLYCAN RECEPTOR PGLYRP1 
IS INVOLVED IN SLEEP LOSS RECOVERY AND 
SLEEP LOSS-INDUCED CHANGES IN BRAIN GENE 
EXPRESSION
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1 Washington State University

Introduction: Microbes and their products have profound influ-
ences on host physiology and pathology. Bacterial cell wall com-
ponents, peptidoglycan, muropeptides, and their receptors are 
sleep-promoting and mediators of immune and inflammatory 
activity. Peptidoglycans circulate, reaching many host organs 
including brain where they are important for brain develop-
ment and behavior. Peptidoglycan receptor Pglyrp1 is expressed 
in brain, upregulates with sleep loss, and increases in brain 
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alongside gut microbial colonization during early development. 
Sleep regulatory roles for peptidoglycan and its receptors remain 
unclear. We proposed involvement of brain peptidoglycan in host 
sleep-wake cycles. Thus, we sought to describe peptidoglycan in 
brain in the context of sleep and following sleep disruption and 
to identify candidate molecules involved in brain detection and 
consequent signaling events.
Methods: Using a Pglyrp1-/- mouse model we characterized 
brain peptidoglycan levels and sleep with the PiezoSleep sys-
tem (Signal Solutions, Lexington, KY). NanoString nCounter 
technology (Brucker Spatial Biology, Seattle, WA) was used to 
profile brain gene expression of neuroinflammatory and pepti-
doglycan-linked genes in undisturbed and sleep deprived (ZT0-
6) conditions.
Results: Undisturbed sleep did not differ in WT and Pglyrp1-/- 
mice. After sleep disruption, sleep rebound was altered including 
increased sleep for 16h (compared to baseline) for WT mice vs. 
full recovery at 6h post-SD for Pglyrp1-/- mice. Further, while 
sleep loss amount during sleep deprivation was similar for WT 
and Pglyrp1-/- mice, 223 vs. 239 minutes, recovery sleep (gain 
from baseline) was 114 minutes for WT mice vs. only 64 min-
utes for Pglyrp1-/- mice, i.e., for WT and Pglyrp1-/- mice, recov-
ery sleep was decreased from sleep loss amounts by 49% and 
73%, respectively. Changes in brain peptidoglycan levels and 
gene expression following sleep loss were unique to WT and 
Pglyrp1-/- mice. Inflammatory gene expression profiles were 
altered in Pglyrp1-/- mice including differential expression of 
prostaglandin-, Il1-, and TNF-linked genes for Pglyrp1-/- mice 
as compared to WT mice.
Conclusion: Our work supports a role for peptidoglycan and 
Pglyrp1 in regulating the response to sleep loss. Collectively, 
findings present an underappreciated aspect of sleep regulation, 
suggesting sleep physiology is tied to microbe-host evolution and 
the holobiont condition.
Support (if any): This work was supported by the W.M. Keck 
Foundation.
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Introduction: Genetic studies suggest autoimmunity as the cause 
of narcolepsy-cataplexy characterizing as orexin cell dysfunc-
tion, but as no autoantibodies have been conclusively identified, 
proof for autoimmunity is lacking. Autoreactive T cells directed 
against hypocretin have been found but differences between 
narcolepsy and controls are modest. Findings about increased 
anti-streptolysin O (ASO) antibody and TRIB2 autoanti-
bodies in narcolepsy have been inconsistent. In this study, we 
extended our study of ASO and TRIB2 to more cases and tested 
for autoantibodies against 49 proteins enriched in hypocretin 
neurons.
Methods: Sera of 249 recent-onset (within 2.1years) type-1 nar-
colepsy patients and 449 controls recruited from 1999 to 2019 
were tested for ASO using a latex slide agglutination assay. 
Autoantibodies of 49 enriched autoantigens of hypocretin 

neurons including TRIB2 were tested in sera of 223 patients 
and 314 controls using recombinant [35S]-labeled autoantigen 
radio-ligand assay. Association between narcolepsy and geomet-
ric mean of ASO titers and binary outcomes using ≥1:200 as a 
cutoff  value were analyzed by multi-variable linear and logistic 
regression. Ranks were assigned to indexes calculated by counts 
of β particles divided by counts of background on the same 
assay. Ranks were compared between patients and controls by 
Kruskal-Wallis U test.
Results: Controls were matched with patients by sex, year and 
season of sample collection, but with older age [15.03±0.72 vs 
19.86±0.52yrs]. 92.5% patients were HLA-DQB1*0602 posi-
tive whereas 50.6% in controls. ASO titers were positive in 121 
of 249 (48.6%) patients compared to 168 of 449 (37.4%) con-
trols. Increased ASO was thus associated with recent onset 
narcolepsy [OR=1.37(1.16, 1.63), p=0.01], and the significance 
[OR=1.40(1.09, 1.79), p=0.01; co-efficient=0.23(0.04,0.41), 
p=0.02] still presented after controlling for sex, age and season 
of collection. In contrast, no association were found between 
recent onset narcolepsy and any autoantibody tested. Percentage 
of subjects with positive TRIB2 antibody in patients was higher 
than controls only in 2004-2006 based on plot of percentage of 
positive between patients and control each year, explaining why 
initial results were positive.
Conclusion: ASO are increased in recent-onset narcolepsy 
cases across 20 years. Autoantibodies against 49 hypocretin-cell 
enriched proteins were not detected. TRIB2 autoantibodies were 
transiently associated with recent narcolepsy onset in 2004-2006.
Support (if any): 
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Introduction: Total sleep deprivation (TSD) has been shown 
to cause an increase in circulating proinflammatory cytokines. 
This well-characterized proinflammatory cytokine response is 
associated with distinct changes in sleep physiology, cognitive 
impairment, and in instances of chronic exposure to sleep loss, 
impaired immune function and vulnerability to stressors. There 
are potential individual differences in immune response result-
ing from sleep loss. Mild traumatic brain injury (mTBI) is often 
associated with an increase in proinflammatory cytokines, which 
may lead to a neuroinflammatory cascade in the brain and exac-
erbate post-injury cognitive impairment. This cytokine elevation 
usually peaks shortly following an injury, and typically returns 
to baseline levels within a few weeks. Given that mTBI is asso-
ciated with increased proinflammatory cytokine activation on 
its own, we investigated whether individuals with a history of 
mTBI may be more susceptible to TSD-induced proinflamma-
tory cytokine activation.
Methods: Twenty-five adults (9 females, 16 males; 9 with a his-
tory of mTBI) underwent 38-hours of at-home TSD, followed 
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by an in-laboratory polysomnographically recorded recovery 
sleep period. Blood was drawn at roughly 38-hours of TSD, and 
again in the morning following recovery sleep. Whole blood was 
spun down for plasma and a multi-array electrochemilumines-
cence proinflammatory panel was performed on plasma samples 
in duplicate.
Results: A one-way ANOVA controlling for sex, age, and Body 
Mass Index showed that TNF-α concentration following TSD 
was significantly higher in mTBI, as compared to healthy con-
trols (P < 0.05), with levels decreased following recovery sleep 
(P > 0.05).
Conclusion: Our results may suggest that mTBI is associated 
with vulnerability to proinflammatory cytokine activation, spe-
cifically TNF-α, following TSD. While our participants were not 
in the acute stages of injury, TSD may have exposed underlying 
immune-related vulnerability in mTBI. Future work will inves-
tigate if  TNF-α activation mediates variability in TSD-induced 
cognitive impairment and in sleep physiology following TSD in 
participants with mTBI.
Support (if any): This research was supported by a CDMRP 
award. The opinions and assertions expressed herein are those 
of the author(s) and do not reflect the official policy or position 
of the Uniformed Services University of the Health Sciences or 
the Department of Defense.
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Introduction: Neuronal gap junctions, also termed electrical syn-
apses consisting of connexin36 (Cx36) protein, are extensively 
expressed in the mammalian forebrain and are suggested to play 
a significant role in state regulation and thalamocortical network 
activity. Cx36 is predominantly expressed in GABAergic neu-
rons in the adult brain and represents a common mechanism for 
electrical coupling between inhibitory neurons. Specifically, the 
intercellular communications between the GABAergic neurons 
in the thalamic reticular nucleus (TRN) occur predominantly 
via Cx36 containing electrical synapses. We have examined the 
effect of a Cx36 global gene knockout (KO) and TRN-specific 
localized CRISPR-Cas-mediated Cx36 gene knockdown (KD) 
on sleep/wake state and spontaneous and evoked EEG activity.
Methods: We examined the sleep/wake state, spontaneous and 
task-evoked EEG activity in auditory steady-state response 
(ASSR), mismatch negativity (MMN), and social interaction 
behavioral test in Cx36KO mice and in PV-Cre-Cas9 mice before 
and after localized Cx36 gene KD.
Results: While Cx36KO mice exhibited limited sleep/wake 
abnormalities, power spectral density analysis of spontaneous 
EEG activity revealed significant impairment in gamma and 
beta band activity. Interestingly, sigma band activity significantly 
decreased prior to NREM-REM transitions. While we observed 

no changes in sleep spindle density, the amplitude and duration 
of spindles showed statistically significant decreases in Cx36KO 
mice. Additionally, Cx36KO mice exhibited a blunted gamma 
band response to acute ketamine (15 mg/kg; IP), impaired 40 
Hz ASSR, and an abnormal response in the mismatch negativity 
task (decreased ERP peak amplitude & evoked-power). Finally, 
Cx36KO mice exhibit significant impairment in social investiga-
tion-induced low-frequency gamma band activity. Preliminary 
observations in TRN-Cx36 KD mice showed similar impairment 
in ASSR and social investigation-induced gamma band activity.
Conclusion: Our data suggests that Cx36 is involved in regu-
lating thalamocortical network activity. Further, impairments 
in Cx36KO mice are consistent with abnormalities observed in 
neuropsychiatric disorders, including schizophrenia, suggesting 
Cx36 containing gap junctions as a novel therapeutic target.
Support (if any): VA Biomedical Laboratory Research and 
Development Merit Award I01 BX006105(R.B.); I01 BX004500 
(JMM); I01 BX006550 (DSU); IK2 BX004905 (DSU); R01 
NS119227 (R.B.).
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SICK AND TIRED OF COVID-19 - GENETIC RISK 
FACTORS, FATIGUE AND SLEEP DISTURBANCES IN 
LONG COVID
Vilma Lammi1, Long COVID Host Genetics Initiative Consortium1, 
Hanna M Ollila1
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Introduction: SARS-CoV-2 infection can lead to prolonged 
symptoms including fatigue, breathing difficulties, brain fog, 
and sleep disturbances. The global Long COVID Host Genetics 
Initiative aims to elucidate genetic factors and mechanisms 
undermining post-acute sequelae of COVID-19.
Methods: Long COVID was defined using questionnaire infor-
mation on symptoms and recovery from COVID-19, or electronic 
health record data with post COVID-19 conditions diagnoses. 
Genome-wide association studies (GWAS) were used to iden-
tify genetic risk loci, and linkage disequilibrium score regression 
(LDSC) to study wider genetic correlations between traits.
Results: With mixed-ancestry meta-analysis of 24 GWAS com-
paring Long COVID cases (N=3,018) to population controls 
(N=1,093,995), we identified variants in chromosome 6 asso-
ciated with Long COVID (chr6:41,515,652G>C, rs9367106; 
P=1.8E-10). The signal replicated in 9,500 independent Long 
COVID cases (vs 798,835 population controls; P< 0.05). Long 
COVID risk variants in this region have been shown to increase 
FOXP4 gene expression in the lung (P=5.3E-9, normalized 
effect size (NES) = 0.56) and in the hypothalamus (P=2.6E-6, 
NES=1.4) (expressed quantitative loci (eQTL) in GTEx data). 
Using GWAS summary statistics and LDSC, we found Long 
COVID after test-verified SARS-CoV-2 infection (vs those recov-
ered from the infection within 3 months, N=46,208) genetically 
correlated with insomnia symptoms (P=0.002). Diagnoses for 
fatigue (OR=2.8, P=1E-174) and sleep disorders (ICD-10 F51; 
OR=2.2, P=1E-23) were enriched in electronic health records 
of Long COVID cases (N=3,684) compared to age- and sex-
matched controls (N=64,783) in the FinnGen biobank dataset.
Conclusion: Long COVID and other post-viral conditions cause 
a burden for the health and economy of individuals, families, 
and societies. Debilitating fatigue, cognitive dysfunction, and 
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sleep disturbances contribute to the multifaceted pathology and 
should be carefully assessed and treated.
Support (if any): We acknowledge patients, healthcare pro-
fessionals, technicians, and researchers that have made this 
global collaborative effort possible. Full list of Long COVID 
HGI contributors (incl. COI statements): tinyurl.com/
LongCOVIDHGIAuthors We are grateful for the support from 
the funders, including Academy of Finland (#353812), the NIH 
(R01AI170850), the European Union’s Horizon Europe research 
and innovation programme (grant agreement No 101057553), 
and the Swiss State Secretariat for Education, Research and 
Innovation (SERI) under contract number 22.00094.
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GLOBAL AND LOCAL CHEMOGENETIC DELETION OF 
THE NOP RECEPTOR DISRUPTS BOTH SPONTANEOUS 
AND NOP AGONIST-INDUCED SLEEP
Yu Sun1, Ryan Tisdale1, Stephanie Lee2, Chen Yin2, Charlene Sykes2, 
Gavin Scheldrup1, Akihiko Ozawa3, Lawrence Toll3, 
Michael Bruchas4, Thomas Kilduff2
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of Washington

Introduction: We have previously shown that NOPR agonism induced 
sleep and increased EEG delta power in rats, mice and non-human 
primates, suggesting that the N/OFQ-NOPR system may have an 
unrecognized role in sleep/wake regulation. In the present studies, we 
tested the hypothesis that the N/OFQ-NOPR system is a component 
of the endogenous sleep/wake regulatory system by deleting NOPRs 
globally. We then determined whether interruption of NOPR trans-
mission specifically in the lateral hypothalamic area (LHA) contrib-
uted to the effects observed after global NOPR deletion.
Methods: Homozygous floxed NOPR mice were bred with B6.Cg-
Ndor1Tg(UBCcre/ERT2)1Ejb/1J mice (JAX 070001) to produce a 
strain (iNOPR mice) in which deletion of NOPRs could be induced 
by tamoxifen (TMX). In the local deletion study, AAV2-CMV-
Cre-eGFP or AAV10-CMV-hrGFP was injected into the LHA of 
floxed NOPR mice. EEG, EMG, activity and Tb were measured by 
telemetry.
Results: TMX administration to homozygous Cre+ iNOPR 
mice resulted in a massive knockdown of NOPR expression as 
determined by Western blotting. Whereas administration of the 
NOPR agonist Ro64-6198 (3 mg/kg, i.p.) suppressed activity, 
reduced Tb and increased NREM sleep in Cre+ iNOPR mice 
before TMX administration and in Cre- mice both before and 
after TMX administration, these effects were abolished following 
TMX treatment in the Cre+ iNOPR mice, providing pharmaco-
logical confirmation of NOPR deletion. Within-animal compar-
isons of pre vs. post TMX-treated Cre+ iNOPR mice revealed 
that NOPR deletion produced partial insomnia with 5.3±1.4% 
more Wake time over 24-h (p = 0.028) and 11.5±1.4% more 
Wake during the light phase (p < 0.001), the major sleep period 
in mice. Conversely, NREM sleep decreased by 4.7±1.4% (p = 
0.04) over 24-h and 10.4±1.4% (p < 0.001) during the light phase. 
Following treatment with Ro64-6198 (3mg/kg, i.p.), activity and 
Tb increased in LHA NOPR deletion mice whereas both meas-
ures decreased in control mice. Local LHA NOPR deletion also 
eliminated the NREM-promoting effect of Ro64-6198, indicating 
LHA NOPR neurons mediating the NREM-promoting effect.
Conclusion: These results support the hypothesis that loss 
of endogenous NOPR tone increases wake and reduces sleep 
amounts. We identified the LHA as a region mediating Ro64-
6198 induced promotion of NREM sleep.
Support (if any): NIH R01HL150836 and R01NS136808.
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THE RELATIONSHIP OF SLEEP DISORDER HISTORY 
WITH GRAY MATTER BOLD-CSF COUPLING AMONG 
PERSONS AT RISK FOR AND WITH ALZHEIMER’S 
DISEASE
Gawon Cho1, Xiao Liu2, Adam Mecca1, Brienne Miner1
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Introduction: The glymphatic system has been proposed to 
remove metabolic waste from the brain through CSF movement 
and its exchange with interstitial fluid. It has been hypothesized 
to mediate the impact of sleep deficiency on Alzheimer’s disease 
[AD] pathogenesis. gBOLD-CSF is the coupling of slow (i.e., < 
0.1 Hz) gray matter blood-oxygen-level-dependent-signals and 
slow cerebrospinal fluid flow, and a proposed proxy measure of 
glymphatic transport. However, its association with sleep disor-
der history in persons along the AD spectrum remains unknown.
Methods: This study included twenty-seven participants who 
completed medical interview and MRI at the Yale’s Alzheimer’s 
Disease Research Center (3 AD, 1 mild cognitive impairment, 
and 23 cognitively normal). Sleep disorder history was based 
on reporting active management for a diagnosis of insomnia 
or apnea. gBOLD-CSF coupling was quantified based on rest-
ing-state fMRI (repetition time=1000ms), using a previously 
published approach. Briefly, timeseries of gBOLD were extracted 
by aligning the fMRI and Harvard-Oxford atlas to each partic-
ipant’s native space. CSF-signal timeseries were extracted from 
the bottom slice with a manually drawn CSF mask. For each 
participant, cross-correlation function between gBOLD and 
CSF timeseries was calculated. The negative peak correlation 
coefficient occurring within a 2-6 second time lag was used to 
quantify maximum gBOLD-CSF coupling. T-tests were used to 
compare gBOLD-CSF coupling by sleep disorder history.
Results: Mean age was 65.4 (SD=8.6), 59.3% were women, 44% 
carried ≥1 ApoE4 allele (1 missing), and mean educational attain-
ment was 17 (SD=2.6) years. Mean gBOLD-CSF coupling in 
individuals who had insomnia was -0.16, which was weaker than 
that of individuals without insomnia (absolute difference=0.12, 
[95%CI=-0.15,0.40];p=0.19). Mean gBOLD-CSF coupling in 
individuals with apnea was -0.16, which was weaker than that 
among people without apnea (0.13, [-0.07,0.33];p=0.09).
Conclusion: Among individuals at risk of/with AD, there was a 
trend for reduced gBOLD-CSF coupling associated with insom-
nia and apnea. These findings provide preliminary evidence that 
glymphatic-related fluid transport among persons with a sleep 
disorder may be disrupted. This finding supports the hypothesis 
that glymphatic transport is associated with sleep. Future work 
should validate these findings in larger samples.
Support (if any): Gawon Cho was supported by the Alzheimer’s 
Association’s Research Fellowship to improve Diversity 
(AARF-24-1306796).
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CHEMOGENETIC ACTIVATION OF LATERAL 
HYPOTHALAMIC CAMKIIΑ NEURONS IN PARTIALLY 
AND FULLY HCRT NEURON-DEGENERATED MICE
Chen Yin1, Yu Sun2, Charlene Sykes1, Thomas Kilduff1

1 SRI International, 2 SRI

Introduction: Degeneration of the hypothalamic hypocretin/
orexin (Hcrt) neurons underlies the sleep disorder Narcolepsy 
Type 1 (NT1), leading to excessive daytime sleepiness (EDS), 
cataplexy and other sleep disturbances. The lateral hypothal-
amus (LH) plays a critical role in sleep-wake regulation. We 
recently showed that LH CaMKIIα neurons are wake-active and 
that chemogenetic activation of these cells prolongs wakefulness 
for as long as 6 hours (Heiss et al., 2024, PNAS). We hypothe-
sized that LH CaMKIIα neuron activation might compensate 
for the loss or dysfunction of Hcrt neurons and counteract EDS 
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in narcolepsy, thereby serving as a potential therapy for indi-
viduals suffering from hypoarousal disorders. We present here 
preliminary data on the efficacy of LH CaMKIIα neuron acti-
vation to promote wakefulness in both partially and fully Hcrt 
neuron-degenerated mice and to reduce cataplexy in fully Hcrt 
degenerated mice.
Methods: Orexin-tTA; TetO-DTA mice (n = 8) mice were bilat-
erally injected with AAV2-CaMKIIα-hM3D(Gq)-mCherry into 
the LH and implanted with telemetry transmitters for EEG/
EMG recording. Hcrt neurons were ablated by substituting 
doxycycline-containing chow with normal rodent chow (Dox 
(-) condition) for 6 weeks. When the Hcrt neurons were either 
partially-degenerated (2 weeks Dox (-)) or fully degenerated (6 
weeks Dox (-)), LH CaMKIIα neurons were chemogenetically 
activated by injection of deschloroclozapine (DCZ, 0.3 mg/kg, 
i.p.) at ZT18. As a control, each mouse also received a saline 
injection on a different day.
Results: Activation of LH CaMKIIα neurons profoundly 
increased Wakefulness and reduced NREM sleep in both par-
tially and fully (Wakefulness: p < 0.001; NREM: p < 0.001) Hcrt 
neuron-degenerated mice. Furthermore, DCZ treatment signifi-
cantly reduced both the number of cataplexy bouts (p = 0.048) 
and bout duration (p = 0.035) in fully Hcrt neuron-degenerated 
mice.
Conclusion: Activation of LH CaMKIIα neurons has profound 
wake-promoting effects even in the absence of Hcrt neurons, 
indicating that the wake-promoting effects of LH CaMKIIα 
neurons are independent of the Hcrt system. Consequently, LH 
CaMKIIα neuron activation may have therapeutic effects on the 
primary symptoms of narcolepsy: EDS and cataplexy.
Support (if any): NIH R01 NS098813 and R01 NS136808.
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Introduction: The glymphatic system involves the AQP4-
facilitated movement of cerebrospinal fluid (CSF) through 
perivascular channels into the brain parenchyma where it 
exchanges with interstitial fluid to facilitate clearance of solutes, 
such as amyloid beta and tau protein. The glymphatic system 
has been characterized as the brain’s waste clearance system and 
its dysfunction has been implicated as a clinical, non-genetic fac-
tor in several neurodegenerative diseases such as Alzheimer’s dis-
ease and Parkinson’s disease. The glymphatic system is primarily 
active during sleep, thus, our group aimed to evaluate the influ-
ence of factors that affect sleep, and thereby, glymphatic func-
tion. Norepinephrine (NE) signaling from the locus coeruleus 
(LC) is involved in inducing and coordinating states of alertness. 
Wakefulness is driven and sustained by LC-NE signaling (and 
other monoamines), while sleep is achieved through the inhibi-
tion of this circuit. Thus, we hypothesized that inhibiting NE 
signaling could enhance sleep and thereby glymphatic function.
Methods: To evaluate the influence of NE on the glymphatic sys-
tem, we treated C57BL/6 mice with a chronic, 7-day treatment of 

the alpha-1 adrenergic receptor antagonist, prazosin. Utilizing 
intracisternal injection of infrared and fluorescent tracers, we 
labeled, tracked, and quantified CSF tracer distribution in vivo 
with a newly validated dynamic, live imaging technique and ex 
vivo through whole-slice fluorescence imaging.
Results: Measurement of in vivo, dynamic CSF tracer move-
ment revealed higher levels of mean fluorescence intensity over 
time (20-42 minutes post-intracisternal injection) in prazos-
in-treated mice when compared to control, vehicle-treated mice. 
In addition, ex vivo, slice-based histology showed higher levels 
of CSF tracer in the dorsal cortex of female, prazosin-treated 
mice vs. control.
Conclusion: Prazosin-treated mice exhibited significantly higher 
levels of mean glymphatic enhancement compared to controls, 
indicating that inhibition of NE signaling can improve glym-
phatic function. Given the contribution of dysfunctional NE 
signaling and impaired glymphatic clearance in a multitude 
of neurological diseases, our study is a promising example of 
the potential benefit of prazosin treatment. As a next step, we 
are currently exploring if  chronic prazosin administration can 
improve disease outcomes in a mouse model of tau pathology, 
P301S/PS19 mice, where we will evaluate sleep, cognitive impair-
ment, glymphatic function, and tau deposition/pathology.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) in early childhood 
results in neurodevelopmental deficits due to nocturnal inter-
mittent hypoxia (IH). Hypoxemia during infancy induces struc-
tural changes in the hippocampus and amygdala of children. 
However, the mechanism underlying this phenomenon remains 
unclear. This study aimed to elucidate the molecular pathogen-
esis of cognitive and emotional deficits induced by IH exposure 
during infancy, using a rat model of IH exposure that recapitu-
lates sleep-disordered breathing.
Methods: One-week-old Sprague-Dawley rats underwent IH at 
20 cycles/h (nadir, 4% O2; peak, 1% O2; 0% CO2) or normoxic 
air (N group) for 8 h/day on postnatal days 8–21. Learning/
memory function, emotional behavior, and locomotor activity 
were examined. Immunohistochemistry for BDNF and BrdU 
was performed in the hippocampal cornu ammonis (CA) 1 and 
CA3 regions, dentate gyrus (DG), and amygdala. Ntrk2, Hif1a 
and Epas1 mRNA levels were determined for each region.
Results: IH exposure negatively regulated long-term spatial 
memory and anxiety in male and female rats, and short-term 
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spatial memory in male rats. The effects of IH on brain devel-
opment were validated by the increased expression of Ntrk2 and 
Epas1 mRNA in the DG, Ntrk2 and Hif1a mRNA in the amyg-
dala of male rats, and an increase in the immunohistochemically 
stained areas in the DG and amygdala in male rats.
Conclusion: These findings provide in vivo evidence for sex- and 
subregion-specific functional linkages between cognitive func-
tion, anxiety tendency, and IH during the early growth period.
Support (if any): This study was technically supported by the 
Animal Research Center, Tokyo Medical University and the 
Research Core Center, Institute of Science Tokyo.
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RATIO EMERGES DURING THE CRITICAL PERIOD OF 
THE PRIMARY VISUAL CORTEX
Benjamin Menarchek1, Michelle Bridi1
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Introduction: Maturation of  the excitation/inhibition (E/I) 
ratio is necessary for the development of  cortical circuits and 
optimal brain function. In young adult mice, excitatory and 
inhibitory synaptic transmission oscillates in a sleep-depend-
ent manner, such that the E/I ratio is increased following the 
wake-rich periods and decreased following sleep-rich periods. 
However, exactly when the E/I ratio oscillation emerges in 
development is unknown. Given that sleep is developmentally 
regulated and important to synaptic plasticity, we hypothesize 
that the sleep-dependent E/I oscillation will emerge by the crit-
ical period (P24-35) of  the primary visual cortex (V1) in wild-
type mice, a window of  heightened plasticity during postnatal 
development.
Methods: We used whole-cell patch clamp electrophysiology to 
isolate miniature inhibitory and excitatory postsynaptic currents 
(mI/EPSCs) to examine synaptic transmission at V1 L2/3 pyram-
idal neurons.
Results: We found that a daily alteration in the frequency, a 
marker for spontaneous presynaptic vesicle release, but not 
amplitude, a marker for postsynaptic receptor composition, 
emerges during the beginning of the critical period (P24-P28). 
The emergence of a daily E/I oscillation during the visual crit-
ical period advances the idea of sleep’s essential role in brain 
development.
Conclusion: These results also give rise to further questions 
about how sleep may modulate the E/I ratio’s contribution 
to synaptic plasticity. Future experiments will observe sleep 
properties under normal housing conditions in postnatal mice 
using a novel EEG/EMG implant, investigate if  the trajectory 
of  the E/I oscillation emergence is altered in neurodevelop-
mental conditions using an autism-related mouse model, and 
identify genes related to the E/I ratio oscillation that are dif-
ferentially expressed by sleep and time of  day using spatial 
transcriptomics. Collectively, these studies will expand our 
knowledge of  how sleep-dependent regulation of  the E/I ratio 
is crucial for neurotypical development and proper circuit 
function.
Support (if any): This work was supported by the NSF EPSCOR 
RII Track-1 2242771 (MCDB), NIGMS 5P20GM109098-08 
(MCDB), and NIGMS T32GM132494-5 (BJM) grants, along 
with the Schoepp Neuroscience Research Support Award (BJM).
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UP-REGULATION OF KLF2: A POTENTIAL 
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Introduction: Intermittent hypoxia (IH) is a hallmark manifes-
tation of obstructive sleep apnea (OSA), a prevalent breathing 
disorder. IH causes central nervous system (CNS) inflammation 
and ultimately leads to neuropathy, and it is regarded as a crucial 
contributor to cognitive impairment in OSA. However, the mech-
anisms by which IH-related neuroinflammation leads to cogni-
tive impairment remain unclear and need further exploration.
Methods: C57BL/6J mice were exposed to experimental IH or 
normoxia for four weeks. Subsequently, the cerebral cortex and 
hippocampus were separately harvested for mRNA sequencing. 
Bioinformatics analysis was utilized to screen the differentially 
expressed genes. Gene Ontology (GO) and Kyoto Encyclopedia 
of Genes and Genomes (KEGG) enrichment analyses were con-
ducted on the identified differentially expressed genes. The genes 
commonly altered in the cortex and hippocampus were screened 
out for experimental verification by Western Blotting (WB) and 
quantitative polymerase chain reaction (qPCR) in mouse brains 
and BV-2 microglial cells subjected to IH. To verify the influ-
ence of Krüppel-like factor 2(Klf2) on neuroinflammation, BV-2 
microglial cells were transfected with plasmids for Klf2 overex-
pression. The expression levels of inflammatory factors, includ-
ing TNF-α, IL-1β, and iNOS, were determined through various 
experimental approaches, namely qPCR, WB, and immunofluo-
rescence. The knockdown of Klf2 in BV-2 microglial cells with 
siRNA was performed to confirm the abovementioned results.
Results: Compared with normoxia condition, 112 and 22 dif-
ferentially expressed mRNAs were screened out in the cerebral 
cortex and hippocampus, respectively, following IH treatment. 
These genes may be differentially regulated during IH. The results 
showed that the mRNA and protein expressions of Klf2 declined 
at both the cellular and animal levels after exposure to IH. Hence, 
Klf2 was selected to explore its role in IH-induced neuroinflam-
mation further. As revealed by the results, the overexpression of 
Klf2 in BV-2 microglial cells reduced the release of inflammatory 
factors like TNF-α and IL-1β induced by intermittent hypoxia. 
Moreover, the knockdown of Klf2 gene expression mediated by 
siRNA exacerbated the corresponding inflammatory response.
Conclusion: Microglial Klf2 is identified as a neuroinflamma-
tion mediator. Future research will be directed towards fur-
ther exploring the specific molecular mechanisms of Klf2 in 
IH-induced neuroinflammation.
Support (if any): National Natural Science Foundation of 
China, Grant/Award Numbers:82000097
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Introduction: While most cortical neurons exhibit reduced activity 
during slow wave sleep (SWS), we previously identified a popula-
tion of cortical GABAergic neurons that are active during sleep in 
three different species. This subpopulation of GABAergic neurons 
co-expresses somatostatin (Sst), neuronal nitric oxide synthase 
(Nos1), the Neurokinin-1 receptor (Tacr1) and chondrolectin 
(Chodl), and corresponds to the Type 1 nNOS neurons that have 
long-range intracortical projections in mammals. These “SNTC” 
cells express c-Fos during SWS proportional to the homeostatic 
sleep drive that accumulates during the preceding wakefulness. 
However, the role of SNTC cells in sleep regulation, if any, is 
unknown. Here, we utilized Tacr1-T2A-Cre;Sst-IRES-FlpO mice, 
an intersectional cross that allowed us to target these cells, to inves-
tigate the role of cortical SNTC neurons in sleep/wake regulation.
Methods: Tacr1-T2A-Cre;Sst-IRES-FlpO mice were crossed 
with Ai65 mice for labeling of SNTC neurons. The sensitivity 
and specificity of these cells were determined by immunohisto-
chemistry for nNOS. Responses to Substance P were measured 
with slice electrophysiology. For sleep deprivation studies, one 
group of mice underwent 6 hours of sleep deprivation (SD) and 
another received 2 hours of recovery sleep (RS) following SD. 
For chemogenetic activation of SNTC cells, AAV8.nEF.Con/
Fon.DREADD(Gq)-mCherry.WPRE.hGH was injected at 16 
sites across both hemispheres of the cerebral cortex in Tacr1-
Cre;Sst-FlpO mice (n=7) and mice were implanted for EEG/
EMG recording. Saline or deschloroclozapine (DCZ; 0.3mg/kg, 
i.p.) was administered at ZT18 on recording days.
Results: The sensitivity and specificity of Tacr1/Sst/Ai65 neu-
rons for nNOS protein were determined to be 91.5±2.5% and 
59.2±5.8%, respectively (n=5). Substance P activated the 
majority of cortical Tacr1/Sst/Ai65 neurons (78%, 14/18 cells). 
Consistent with our previous findings, 64.5±1.19 Tacr1/Sst/Ai65 
neurons expressed c-Fos during RS compared to 4.75±0.25 cells 
during SD (p< 0.0001). As also shown by the Batista-Brito lab 
using Nos1-CreERT2;Sst-FlpO mice, chemogenetic activation 
of cortical Tacr1/Sst neurons increased NREM sleep (p=0.0041).
Conclusion: Our findings indicate that Tacr1/Sst/Ai65 cells are 
active during sleep and that activation of these cells can drive 
NREM sleep. These observations are consistent with our previ-
ous results and show that Tacr1-Cre;Sst-FlpO mice will be useful 
to further characterize the role of SNTC neurons in sleep/wake 
control.
Support (if any): NIH R01 HL059658 to T.S.K.
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RESTORATION OF NREM SLEEP IN AN ALZHEIMER’S 
DISEASE MOUSE MODEL THROUGH 40-HZ AUDITORY 
STIMULATION BY REDUCING TONIC GABA CURRENTS 
IN NNOS NEURONS
Mincheol Park1, Chanyoung Cheong1, Jinhong Kim1, Tae Kim1

1 Gwangju Institute of Science and Technology

Introduction: The sensory stimulation at 40 Hz showed thera-
peutic impacts on Alzheimer`s disease (AD). Previous studies 
reported that amyloid-beta (Aβ) accumulation and sleep dis-
turbances in AD have a positive feedback loop and impaired 
Ca2+ influx and volume transient in astrocytes. However, the 
role of astrocytes in sleep disturbances remains unknown. We 

hypothesized that 40-Hz auditory stimulation could ameliorate 
sleep disturbances by enhancing the astrocytic Ca2+ influx.
Methods: We used 6-month-old 5xFAD as an Alzheimer`s dis-
ease model. Two-hour daily 40-Hz auditory stimulation was 
applied for two-weeks. We recorded the 24-hour electroencepha-
lographic (EEG) for sleep-wake analysis in pre- and post-stimu-
lation days. Reactive astrocytes and GABA were measured using 
immunohistochemistry. Patch clamping recordings measured 
the tonic GABA currents of nNOS neurons. Using GCaMP6f 
and intrinsic optical signals measured astrocytic Ca2+ and vol-
ume swelling. qRT-PCR quantified the transcriptional levels.
Results: Our study demonstrated that repeated auditory steady-
state responses (rASSR) at 40 Hz mitigated Aβ pathology and 
sleep disturbances. We observed that astrocytic γ-aminobutyric 
acid (GABA) reduced inhibition on neuronal nitric oxide syn-
thase (nNOS)-containing neurons, sleep-promoting cortical 
neurons, by rASSR. Additionally, rASSR enhanced neuronal 
activity-induced transient volume and Ca2+ influx in astrocytes, 
which subsequently decreased monoamine oxidase B (MAO-B) 
and increased nuclear factor erythroid 2-related factor 2 (Nrf2). 
Finally, optogenetic enhancement of astrocytic Ca2+ influx using 
monSTIM1 mimicked the therapeutic effects of the 40 Hz rASSR.
Conclusion: Our findings suggest that 40-Hz rASSR amelio-
rates Aβ pathology and sleep disturbances by neuron-astrocyte 
interaction.
Support (if any): 
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THE STRUCTURAL INFLUENCE OF DISORDERED 
SLEEP ON THE WAKE INTRUSION INDEX
Matthew Gratton1, Nancy Hamilton2, Amber Watts2, Emily Cramer3, 
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Introduction: Individually, insomnia and obstructive sleep 
apnea (OSA) are significant public health concerns. Insomnia 
affects nearly a third of the population, while OSA affects 9% to 
38% of adults. Their co-occurrence (COMISA) results in severe 
health outcomes, including cardiometabolic and neurocogni-
tive morbidity, impaired sleep quality, and reduced quality of 
life. Although both disorders disrupt sleep, it is difficult to dis-
entangle the effect of each disorder on conventional physiolog-
ical surrogates of sleep quality. This study attempts to quantify 
the contributions of OSA and insomnia to the Wake Intrusion 
Index (WII), a measure of subthreshold intrusions of wakeful-
ness on sleep. We hypothesized that WII is influenced by both 
respiratory and non-respiratory arousal mechanisms.
Methods: We leveraged polysomnography data and self-re-
ported insomnia symptoms from individuals in the Sleep Heart 
Health Study. WII was calculated based on the odds-ratio prod-
uct, a measure of sleep depth. We used structural equation mod-
eling to examine the shared and unique contributions of both 
respiratory indices such as the Apnea Hypopnea Index and the 
Oxygen Desaturation Index and frequency of different insomnia 
symptoms on the WII.
Results: We found that our data had a two-factor structure 
representing respiratory related arousals, containing all the res-
piratory variables, and non-respiratory related arousal which 
contained the questions related to insomnia. Both respiratory 
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and non-respiratory latent variables influenced the WII, however 
the non-respiratory arousal (β=8.22) factor had a notably higher 
influence on the WII over the respiratory arousal factor (β=1.02).
Conclusion: Our study demonstrates that both respiratory and 
non-respiratory arousal mechanisms significantly influence the 
WII. These findings highlight the importance of addressing both 
components in treatment strategies to improve sleep quality and 
overall health outcomes in COMISA patients.
Support (if any): The Sleep Heart Health Study (SHHS) was 
supported by National Heart, Lung, and Blood Institute cooper-
ative agreements U01HL53916 (University of California, Davis), 
U01HL53931 (New York University), U01HL53934 (University 
of Minnesota), U01HL53937 and U01HL64360 (Johns 
Hopkins University), U01HL53938 (University of Arizona), 
U01HL53940 (University of Washington), U01HL53941 
(Boston University), and U01HL63463 (Case Western Reserve 
University). The National Sleep Research Resource was sup-
ported by the National Heart, Lung, and Blood Institute (R24 
HL114473, 75N92019R002).
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THE MULTIPLICITY OF DREAMS REPORTED FROM 
NIGHTLY AWAKENINGS
James Pagel1, Geoff Carre2

1 University of Colorado Health Science Center, 2 Cape Breton 
University

Introduction: Dream recall has high individual variability 
affected by a wide spectrum of methodological variables. The 
possibility that multiple dreams are typically experienced each 
night has received minimal study.
Methods: 51 subjects were recruited from college psychology 
classes (35 F/16 M, mean age 22.2). The intake questionnaire 
queried subject dream recall varying from no dream recall=1, 
to multiple dreams from each night of sleep=7. A smart phone 
app with a sixty-minute delay was then used at home to induce 
hourly awakenings utilizing a bed side check list to notate: no 
dreaming or defined forms of dreaming including dreams with 
content, white dreams (awareness of dreaming without content), 
and nightmares. 44 subjects (86%) competed the full protocol of 
8 dream checkoff reports. Reasons for discontinuation: concern 
with sleep loss (1), technical issues with alarm (2), early rising for 
work (1), spousal complaint (1).
Results: The mean number of dreams reported on intake using 
Likert scale was 4.647 (1-3/week). Checkoff dream recall reports 
were obtained from 395 total awakenings: no dreaming (#150 - 
38%); content dreams #98 (25%); white dreams #74 (19%); and 
nightmares # 14 (3.5%). Some form of dreaming was reported on 
186 (47%) of awakenings. Mean number of dreams reported was 
4.0/individual during the night of study. One individual reported 
no dream recall on any awakening and 2/51 reported dreams 
with content on every awakening. 6/51 (12%) reported some 
form of dreaming at every awakening. For individuals complet-
ing the full protocol, non-dreaming was reported significantly 
more often on the first two hourly awakenings compared to the 
last 2 awakenings (X2=24.7, p< 0.001). There was a statistically 
significant association between reported intake questionnaire 
dream recall and the number of dreams reported on checklist 
during the night of study (Pearson r = 0.571, p < 0.001).

Conclusion: This small pilot study utilizes a novel, low-tec, safe, 
and easily expandable protocol to study changes dream recall 
across the night. Individuals reporting a higher frequency of 
dream recall on intake had a significantly higher level of dream-
ing reported from serial awakenings. 12 % of subjects reported 
some form of dreaming on every awakening.
Support (if any): none
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PREPROCESSING RESULTS FROM AN ALL-NIGHT FMRI 
SLEEP STUDY
Patrick Wang1, Danielle Greene1, Hadar Halivni1, Niki Lam1, 
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1 National Institutes of Health

Introduction: Functional magnetic resonance imaging (fMRI) is 
emerging as a useful technique for investigating brain activity 
during sleep, offering superior spatial resolution compared to 
electroencephalography (EEG). A prior pilot study conducted 
by our lab highlighted the potential of fMRI to elucidate the 
neural correlates of dreaming, arousal thresholds, and other 
sleep-related phenomena. To expand on these findings, we con-
ducted an extensive all-night fMRI sleep study. Here, we describe 
quality control metrics obtained during data preprocessing.
Methods: Healthy participants (n=58) were enrolled in a two-
night fMRI-EEG sleep study protocol. 43 participants success-
fully completed both nights, while 15 were withdrawn during 
the first or second night. At 6-8 random intervals throughout 
the night, participants were woken by auditory stimuli, which 
increased in intensity until wake onset. Once awake, participants 
completed a dream questionnaire. Preprocessing of fMRI data 
was performed using the Analysis of Functional Neuroimages 
(AFNI) toolbox, including nonlinear alignment to a Tailarach 
template, data censoring to eliminate outlier time points and 
artifacts from excessive head motion, and regression of systemic 
confounds from autonomic variability.
Results: A total of  877 runs of  fMRI data were recorded with 
a mean length of  43.4 min (SD=34.5 min). Average temporal 
signal-to-noise ratio in brain voxels across all runs was 48.14 
(SD=4.99). Post-regression, average global correlation across 
voxels was 0.013 (SD=0.005), indicating effective suppression of 
systemic confounds. Average maximum within-run motion dis-
placement was a modest 2.78 mm (SD=2.23 mm), and average 
fraction of time points censored due to motion or outliers was 
8.84% (SD=8.88%). Average spatial correlation between each 
subject’s anatomical and functional scans was 0.837 (SD=0.021), 
attributable to differences in brain coverage and resolution. 
Average spatial correlation between each subject’s anatomical 
scan and the Tailarach template was 0.981 (SD=0.005).
Conclusion: These preprocessing results indicate the successful 
collection and preprocessing of high-quality, low-noise data and 
validate the effectiveness of our all-night fMRI sleep study pro-
tocol. Our next step is to perform group analyses using the audi-
tory arousal threshold and dream questionnaire data collected.
Support (if any): This work was supported by the Intramural 
Research Programs of the NINDS, NIDCD, and NIMH.
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EXTENDED AMYGDALA NEURAL CIRCUITS LINKING 
HORMONAL INFLUENCES ON BODY TEMPERATURE 
TO SLEEP AND CIRCADIAN RHYTHMS
Brittany Bush1, Haniyyah Sardar2, Faith Aloboudi1, Ivy Hoang1, 
Ethan Rogers3, Allison Morningstar1, Yihe Ma1, Louisa 
Dal Cengio4, Rebecca Buchanan1, Erin Gibson2, William Giardino1

1 Stanford University, 2 Stanford University School of Medicine, 3 
Stanford, 4 Stanford School of Medicine

Introduction: Sleep is key for socioemotional function, and the 
neuronal mechanisms underlying sleep and emotional regula-
tion remain understudied, especially in women. Body temper-
ature fluctuations are a key feature of sleep/circadian rhythms 
and are modulated by gonadal steroid hormones. Several brain 
structures are implicated in interactions between emotional 
behaviors, hormonal status, and sleep/wake regulation, includ-
ing the bed nucleus of the stria terminalis (BNST), a core 
component of the extended amygdala. The BNST regulates 
emotional responses to stress and consists of  distinct cellular 
populations, including neurons expressing tachykinin2 (Tac2), 
the gene encoding Neurokinin B (NKB). Tac2/NKB signaling 
drives the hypothalamic-pituitary-gonadal reproductive axis 
and is implicated in social stress as well as hot flashes. Thus, we 
hypothesized that Tac2-BNST neurons regulate hormonal influ-
ences on body temperature, sleep, and corresponding emotional 
arousal states.
Methods: We used wireless telemetry systems for monitoring 
locomotor activity and core body temperature, and EEG/EMG 
monitoring for characterizing sleep/wake states in female mice 
across the estrous cycle, examining changes due to Tac2-BNST 
chemogenetic stimulation using the excitatory Gq-DREADD 
(hM3Dq-mCherry). Additional studies assessed sex differences 
in Tac2-BNST circuit organization using anterograde viral trac-
ing of neuronal output pathways.
Results: We identified estrous cycle effects on core body tem-
perature, which was increased during high estradiol states 
(estrus and proestrus). Intriguingly, this effect was reversed by 
Tac2-BNST Gq stimulation. Additionally, we identified a trend 
toward increased REM and NREM sleep following activation 
of Tac2-BNST neurons, relative to viral controls. Anterograde 
tracing revealed greater Tac2-BNST innervation of the lateral 
hypothalamus (LH) in male mice compared to females, provid-
ing a potential circuit basis for sex differences in emotional and 
thermoregulatory influences on sleep/wake.
Conclusion: Overall, these studies add to our understanding of 
sex differences in hormonal influences on sleep and will advance 
the development of therapeutic strategies for treating disorders 
of stress and sleep by manipulating the Tac2/NKB system.
Support (if any): Stanford School of Medicine Propel 
Postdoctoral Scholars Program (BJB), NIH R00 AA025677 
(WJG)
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Mahmoud Alipour1, Chelsea Cadle2, Joseph Rausch2, 
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1 University of Chicago, 2 Nationwide Children’s Hospital, 3 
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Psychiatry, 5 University of Wisconsin–Madison

Introduction: Research suggests that spatial organization of slow 
wave activity (SWA) could be altered in hypersomnolence. Slow 
oscillations (SOs; 0.5-1.5 Hz), single waveform events contribut-
ing to SWA, can be labeled as Global, Frontal, or Local depend-
ing on their presentation on the scalp. We showed that SO types 
differentiate in amplitudes, coordination with sleep spindles, and 
propagation patterns. This study applies our data-driven analysis 
to the sleep of adults with and without hypersomnolence (HYP) 
and major depressive disorder (MDD), to explore the potential 
relevance of SO space-time patterns as HYP signatures in the 
sleep EEG.
Methods: We leverage an existing dataset of nocturnal pol-
ysomnography with high-density EEG in 83 adults, organized 
in four groups depending on presence/absence of HYP (coded as 
HYP+/-) and on presence/absence of major depressive disorder 
(coded as MDD+/-). We detect SOs separately in each of the 173 
EEG channels overlaying the scalp and group co-detections at a 
fixed delay (±400 ms) with k-means clustering to label each SO 
as Global, Local or Frontal. We compute the percentage of each 
SO type for each participant as fraction of the total SO count 
for the night. We identify six scalp regions (frontal, central, pari-
etal, occipital, left and right temporal) to average amplitude of 
SOs of each type. Group comparisons of SO percentages and 
SO amplitudes were conducted considering either two groups 
(presence/absence of HYP, combining two groups in each) or the 
four groups separately, using general linear models as analyses 
of variance.
Results: Our data shows more Frontal SOs and reduced Global 
SO amplitude at centro-parietal regions in HYP+MDD- com-
pared with controls. As Global SOs are known to travel fron-
to-parietally, we interpret these results as related to loss of 
coordination of Global SO activity in hypersomnolence without 
depression, resulting in an overabundance of Frontal SOs.
Conclusion: This study suggests that Frontal and Global SOs 
may differentiate individuals with hypersomnolence and without 
depression, and that the space-time organization of SOs could 
be a mechanistically relevant indicator of changes in sleep brain 
dynamics related to hypersomnolence.
Support (if any): This work was supported by R21HL170255 
to PM. Collection of initial dataset was supported by 
K23MH099234 to DTP.
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A FEATURE-DRIVEN CLASSIFICATION METHOD 
TO IDENTIFY SPACE-TIME PROFILES OF SLOW 
OSCILLATIONS IN LOW DENSITY EEG
Jeffrey Gaither1, Paola Malerba1

1 Nationwide Children’s Hospital

Introduction: Sleep slow oscillations (SOs, 0.5-1.5Hz) in the 
EEG reflect highly synchronous cortical large travelling waves, 
tied to cortical neurodevelopment, and thought to reflect sleep 
homeostasis, as well as support memory stabilization, in par-
ticular through their coordination with other sleep rhythms. 
Objective, data-driven description of the spatio-temporal organ-
ization of SOs on the EEG manifold is relevant to investigations 
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on their functional role in cognition and health. Earlier work 
by our group has introduced a data-driven approach showing 
that SOs organize on the electrode manifold as Global, Frontal 
and Local SOs, based on their co-detection at multiple electrodes 
within a short delay. However, our current approach requires at 
least 24 head electrodes, preventing its applicability in stand-
ard diagnostic polysomnography and at-home studies. We here 
introduce a deterministic method that identifies space-time pro-
files of SO types in low density EEG.
Methods: We use >200 waveform features spanning amplitude, 
phase, and signal complexity. We use a training set (22 individu-
als, 64 EEG channels) and validation set (34 individuals, 32 EEG 
channels). Timing of SO events was used to extract activity at 8 
EEG channels: F3/4, C3/4, P3/4, O1/2. Machine learning clas-
sifiers (xgboost in python) were trained on progressively fewer 
channels, in 4 conditions: FCPO, FCP, FC and F channels. A 
version of the model using restricted features was also tested. 
Model performance was quantified with accuracy and log-loss. 
Feature role in SO type prediction was studied with SHAP 
feature-importance.
Results: We introduce a portable SO classifier trained on data 
recorded from eight or less head EEG channels. Our model 
recovers an SO’s class with accuracy around 75%, and log-loss 
below 0.6, with performance consistent across the three types. 
Loss of accuracy in validation was small for all cases except the 
F channels (only 2 electrodes). Feature importance showed that 
Global and Frontal SOs are characterized by central and frontal 
activity, respectively.
Conclusion: These portable simplified SO classification models 
expand the domain in which the space-time dynamics of sleep 
oscillations can be used to discover biomarkers and propose tar-
get for interventions in clinical populations.
Support (if any): This work was supported by R21HL170255 to 
PM.
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Introduction: Cri du Chat Syndrome (CDCS) is a rare genetic 
disorder affecting 1 in 50,000 live births. It results from dele-
tions in the short arm of chromosome 5 (5p), with most dele-
tion sizes varying between 5 and 40Mb. CDCS is characterized 
by distinct physical features, neurodevelopmental disorders, 
including autism spectrum disorder, and behavioral and sleep 
disturbances. However, there has been limited research on the 
relationship between 5p deletions and sleep problems. This study 
aimed to detail sleep disturbances that are more frequent in 
CDCS patients than in neurotypical individuals and establish 
genotype-phenotype correlations.
Methods: Individuals with CDCS were molecularly genotyped 
with fine chromosomal breakpoint definition, allowing detailed 
genotype-phenotype analysis. In our study, 8 individuals with 
CDCS aged 1–31 years were compared with 8 neurotypical 

age- and sex-matched controls. Sleep problems were assessed 
using the Sleep Disturbance Scale for Children (SDSC), and 
correlations between deletion size and sleep disturbances were 
analyzed. Within the 5p segment commonly deleted in CDCS, 
3 genes have been associated with sleep-related traits: SLC6A3, 
ADCY2 and TERT. We identified which of the patients had 
these genes deleted and correlated them with their sleep patterns.
Results: The results revealed that sleep problems, such as diffi-
culty falling asleep, nighttime awakenings, and rhythmic move-
ments, were more common in the CDCS group when compared 
to the neurotypical group. However, there was no significant 
correlation between the size of the deletion and the severity of 
sleep problems. In 4 patients, the 3 sleep-related genes (SLC6A3, 
ADCY2, and TERT) were deleted in 5p, and only 1 individual 
with CDCS had none of the genes in monosomy. Associations 
between the genome dosage of these 3 genes and sleep patterns 
in CDCS individuals were not observed.
Conclusion: These findings underscore the critical role of sleep 
in neurodevelopment and the impact of disrupted sleep on daily 
functioning. While CDCS patients exhibit higher rates of sleep 
disturbances than neurotypical individuals, these issues are not 
directly linked to deletion sizes. Further research is needed to 
understand the genetic and biological mechanisms underlying 
sleep problems in CDCS and improve care strategies for affected 
individuals.
Support (if any): AFIP, FAPESP, CNPq.
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PRE-SLEEP INORGANIC NITRATE USE AND SLEEP 
QUALITY: A PILOT STUDY
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Introduction: Poor sleep quality is bidirectionally associated 
with cardiovascular and neurocognitive disorders. Preclinical 
data implicate nitric oxide (NO) in the onset, and maintenance, 
of sleep. Acute inorganic nitrate supplementation increases NO 
bioavailability via serial reduction for >12hrs. We tested if  objec-
tive (Aim 1) or subjective (Aim 2) sleep quality was better follow-
ing acute, pre-sleep nitrate supplementation relative to a placebo.
Methods: Seven non-shift working adults (4F/3M, 40±8yrs, 
25.8±1.6kg/m2) with no history of sleep, cardiovascular, or neu-
rocognitive disorders completed three overnight polysomnogra-
phy (PSG) visits with time in bed standardized to 2200-0600hrs. 
Visit 1 was for acclimation and screening for sleep-disordered 
breathing. On Visits 2 and 3, participants consumed beetroot 
juice containing (6.45mmol) or devoid of (0mmol) inorganic 
nitrate at 2200 using a randomized, cross-over study design. 
PSG-derived outcomes included slow-wave (SWS) and rapid 
eye-movement (REM) sleep, sleep efficiency, and wake after 
sleep onset (WASO). Subjective sleep quality assessments were 
administered in-laboratory including a 0-10 scale, the Stanford 
Sleepiness Scale (SSS), and performance with mental arithmetic 
shortly after awakening.
Results: No participant demonstrated evidence for sleep-dis-
ordered breathing (apnea-hypopnea index = 1.7±0.9events/
hr). Total sleep time (TST, 434±17 vs. 412±19min), sleep effi-
ciency (89±3 vs. 85±4%), as well as SWS duration (75±10 vs. 
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66±9min) and percent of TST (17±2 vs. 16±2%) were higher 
after nitrate relative to the placebo (p< 0.05 for all). WASO 
(47±16 vs. 62±19min, p< 0.05) was lower after nitrate versus 
placebo and no differences were seen in REM sleep duration 
(131±23 vs. 117±12min, p=0.45) nor percent of TST (30±5 vs. 
29±3%, p=0.80). Neither the 0-10 scale (6.7±0.5 vs. 6.8±0.6units, 
p=0.84), SSS (2.6±0.4 vs. 2.5±0.3units, p=0.68), or arithmetic 
performance (82±3 vs. 81±5% correct, p=0.85) differed post-ni-
trate compared to post-placebo.
Conclusion: These data suggest that acutely increasing noctur-
nal NO levels via pre-sleep inorganic nitrate supplementation 
improves objective indices of sleep quality in healthy adults. 
However, greater amounts of nitrate or prolonged supplemen-
tation (weeks) may be needed to improve perceived sleep quality.
Support (if any): The National Institutes of Health (K12 
AR084222 to JMB, R01s HL160619 and HL65176 to VKS), 
Sleep Research Society Foundation (CDA 038-JP-23 to JMB), 
and the American Heart Association (24POST1241616 to IMG).
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Introduction: Evidence suggests that cannabis may impact sleep. 
The objective of this study is to examine the pattern of specific 
cannabis consumption characteristics, including frequency of 
usage, potency/grade and strain, by self-reported sleep difficul-
ties in a cohort of young adult cannabis consumers (CB+).
Methods: The study draws on data from the ongoing Herbal 
Heart Study (N=200), which examines the impact of cannabis 
use on subclinical cardiovascular risk among 18-to-35-year-
olds in South Florida. Cannabis potency/grade and strain were 
self-reported via the Cannabis Potency Questionnaire; can-
nabis use frequency was assessed using the Drug Use History 
Questionnaire. Difficulty falling asleep and difficulty staying 
asleep was self-reported via the Medical History Questionnaire. 
“Poor sleep”, a composite, binary variable, was created for 
individuals who reported experiencing at least one sleep diffi-
culty. Chi-Square/Fisher’s Exact tests were conducted where 
appropriate.
Results: The analytic sample of CB+ (n=126) had an average 
age of 25.8 years (SD=4.8), 57.1% were female, and 60.3% 
Hispanic. Among CB+, 24.6% reported difficulty falling asleep 
and 20.6% reported difficulty staying asleep. Among those with 
difficulty falling asleep, the majority (77.4%) consumed cannabis 
more than 20 times a month while 16.1% consumed 10-20 days. 
Twenty-six percent of participants with a high frequency of can-
nabis use experienced difficulty staying asleep, compared to 0% 
of low frequency and 5.3% of moderate-frequency cannabis use 
(p=0.01). Almost half  of the low-to-moderate-grade consumers 
reported poor sleep (47.4%), compared to 18.2% of high-grade 
consumers who reported experiencing poor sleep (p=0.04). 
A greater proportion of respondents consuming indica strain 
of cannabis (40.0%) reported experiencing overall poor sleep, 

compared to 28.1% of hybrid consumers and 27.3% of sativa 
consumers experiencing poor sleep.
Conclusion: Findings suggest a complex relationship between 
cannabis use patterns, strain types, and sleep difficulties, high-
lighting the potential for certain consumption behaviors to exac-
erbate or alleviate poor sleep outcomes. Understanding these 
associations is critical as cannabis use becomes increasingly nor-
malized, and individuals seek tailored options for sleep support.
Support (if any): R01HL153467; T37MD008647; T32HL166609
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Introduction: Cortical arteries undergo coordinated dilations 
and constrictions during non-rapid eye movement (NREM) 
sleep that can drive the circulation of cerebrospinal fluid (CSF). 
CSF flow is thought to stimulate glymphatic clearance and 
remove metabolic waste, but the drivers of arterial dynamics 
during sleep remain poorly understood. We explored how nor-
epinephrine (NE), a vasoconstrictor and arousal promoting 
neuromodulator, could control arterial dynamics during NREM 
sleep in mice.
Methods: We used two-photon microscopy and fiber photom-
etry to simultaneously measure cortical NE levels and vascular 
dynamics in head-fixed mice during sleep. NE was measured 
using a virally expressed GPCR activation-based NE sensor 
(GRABNE-2m). Blood plasma was visualized with fluores-
cent albumin (Alb.mScarlet) and intravascular injections of 
tetramethylrhodamine-isothiocyanate (TRITC). Sleep state was 
monitored and classified using electrocorticography, electromy-
ography, pupillometry, and behavioral tracking.
Results: We found norepinephrine (NE) levels in the somatosen-
sory cortex were highest during wakefulness, decreased during 
NREM, and were lowest during rapid eye movement (REM) 
sleep. Arteriole diameter and blood volume increased during 
NREM with pulsations consistent with periarterial pumping 
and was highest during REM sleep. Immediately prior to arousal 
from sleep, local NE levels rapidly increased back to waking 
baseline levels, followed by vasoconstriction. To determine if  NE 
release is sufficient to produce these hemodynamic changes at 
arousal events, we optogenetically stimulated the locus coeruleus 
(LC) of transgenic mice (TH-cre+ and DBH-cre+) expressing 
a cre-dependent channelrhodopsin (ChR2) in noradrenergic 
neurons. Fiber photometry recordings showed that optogenetic 
stimulation of the LC triggered NE increases and causes vaso-
constrictions analogous to those in natural awakening events. 
Pharmacologic inhibition of NE receptors attenuated vasocon-
striction seen during optogenetic stimulation.
Conclusion: Together these experiments suggest that NE signal-
ing is a key driver of the hemodynamic changes seen throughout 
NREM sleep and at arousal events. Knowledge of the underlying 
mechanism governing CSF movement and glymphatic clearance 
during sleep can inform the development of NE-modulating 
therapies to improve waste clearance and slow neurodegenera-
tion in patients with neurological disorders.
Support (if any): This research was supported by NIH/NINDS 
(U19NS128613 PI: Drew). MW is supported by T32NS115667 



A. Basic and Translational Sleep and Circadian Science III. Neurobiology

A42SLEEP, Volume 48, Supplement 1, 2025

fellowship. MH is supported by T32NS115667 trainee fellowship 
and AHA predoctoral fellowship (24PRE1201066).
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PHARMACOGENETIC EFFECTS OF MODAFINIL 
AND CAFFEINE DURING SLEEP DEPRIVATION: 
DIFFERENTIAL INFLUENCE OF DAT1 GENOTYPE
Rachael Muck1, Kimberly Honn1, Brieann Satterfield1, 
Kirsie Lundholm1, Jonathan Wisor1, Hans Van Dongen1

1 Washington State University

Introduction: Striatal dopaminergic and adenosinergic signaling 
mechanisms are believed to mediate neurobehavioral impair-
ment during total sleep deprivation (TSD). A variable number 
tandem-repeat polymorphism in the dopamine transporter gene 
(DAT1) modulates striatal dopamine and trait vulnerability to 
TSD. However, trait vulnerability to TSD is task-dependent. We 
conducted a pharmacogenetic study to investigate the role of 
striatal dopaminergic circuits in mediating TSD-induced impair-
ment on distinct neurobehavioral tasks.
Methods: N=73 healthy adults (ages 25.2±5.2y; 39 males) com-
pleted a double-blind, in-laboratory TSD study. After a 10h 
sleep opportunity, subjects underwent 38h TSD and were ran-
domly assigned to a drug condition. At 4h intervals from 17h to 
29h awake (01:00, 05:00, 09:00, and 13:00), they received caffeine 
(200mg/dose; n=26), modafinil (alternating 200mg and 0mg 
doses; n=25), or placebo (n=22). At ~2h intervals throughout 
TSD, a 10min Psychomotor Vigilance Test (PVT), 4min Digit 
Symbol Substitution Task (DSST), and Karolinska Sleepiness 
Scale (KSS) were administered to measure vigilant attention, 
associative learning, and subjective sleepiness, respectively. PVT 
log-transformed signal-to-noise ratio (LSNR), DSST number 
correct, and KSS ratings were expressed relative to well-rested 
baseline (11:30–20:00 average) and analyzed using mixed-effects 
regression.
Results: There were 44 DAT1 10-repeat (10R) allele homozy-
gotes and 29 DAT1 9-repeat (9R) allele carriers, with 16/16/12 
(10R/10R) and 10/9/10 (9R) subjects in the caffeine/modafinil/
placebo conditions. DAT1 genotype modulated PVT perfor-
mance in the placebo (F[1,67]=5.92, p=0.018) and caffeine 
(F[1,67]=5.26, p=0.025) conditions, whereas it modulated 
DSST performance in the modafinil (F[1,67]=13.16, p< 0.001) 
and placebo (F[1,67]=5.71, p=0.020) conditions, with the 10R 
homozygotes exhibiting less impairment. DAT1 genotype also 
modulated KSS ratings in the caffeine condition (F[1,67]=5.53, 
p=0.024), but the 10R homozygotes reported greater sleepiness.
Conclusion: DAT1 genotype modulated neurobehavioral 
impairment during TSD in a task-dependent and drug-depend-
ent manner, indicating distinct underlying mechanisms. Our 
results corroborate earlier findings that TSD-induced deficits in 
vigilant attention are dissociable from those in associative learn-
ing, and both are dissociable from subjective sleepiness. The 
observed genotype by drug interaction corroborates modafinil’s 
purported dopaminergic mechanism of action. Our findings are 
consistent with a role for integrated dopaminergic and adeno-
sinergic signaling mechanisms of the striatal indirect pathway in 
modulating some, but not all, aspects of sleep-deprived neurobe-
havioral functioning.
Support (if any): USAMRDC W81XWH-18-1-0100
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NREM SLEEP OSCILLATIONS ARE ALTERED IN YOUNG 
ADULTS WITH HEIGHTENED TRAIT ANXIETY
Hazal Arpaci1, Nandita Banik1, Pinar Kurdoglu Ersoy2, 
Ciara Harrington1, Aycan kapucu2, Bengi Baran3

1 University of Iowa, 2 Ege University, 3 The University of Iowa

Introduction: NREM oscillations play a critical role in memory 
consolidation, yet their role in sleep-dependent processing of 
affect and anxiety symptoms remains poorly understood. The 
present study examines the links between NREM oscillations, 
emotional memory, anxiety symptoms, and negative affect and 
investigates whether NREM oscillations are altered in individu-
als with elevated trait anxiety.
Methods: Forty-two non-help-seeking young adults (M = 19.3, 
SD = 1.8 years; 77% female), with high (n = 26) vs moderate-to-low 
(n = 16) levels of trait anxiety symptoms were monitored during a 
2 hr mid-day nap opportunity. Sleep-dependent consolidation of 
emotional memory was tested during this interval. Upon awak-
ening, participants completed the State-Trait Anxiety Inventory 
(STAI) and Positive and Negative Affect Schedule (PANAS). 
Sleep spindles and slow oscillations (SO) during N2 and N3 sleep 
were characterized with automated detectors.
Results: In the entire sample, increased SO activity was associ-
ated with reduced negative affect (tsum=-17.41, pcorrected=.045, 
7 electrodes) and state anxiety (tsum=-18.74, pcorrected=.046, 7 
electrodes), while spindle activity correlated with higher levels of 
negative affect (tsum=31.57, pcorrected=.02, 13 electrodes) and 
state anxiety (tsum=31.23, pcorrected=.03, 13 electrodes). The 
High Anxiety group exhibited reduced SO activity (tsum=-30.29, 
pcorrected =.04, 6 electrodes) and delta power (tsum=-49.31, 
pcorrected=.04, 21 electrodes), with no differences in sleep archi-
tecture. No group differences were observed in sleep-dependent 
memory consolidation.
Conclusion: We demonstrated that SO activity is altered in 
young adults with heightened trait anxiety and is associated 
with reduced anxiety and negative affect in the entire sample, 
identifying a putative anxiolytic function. These findings suggest 
that NREM oscillations may be a novel target for interventions 
aimed at reducing anxiety.
Support (if any): This work was supported by the NIMH grant 
K01MH114012 to Bengi Baran. Hazal Arpaci is supported 
by NIH Predoctoral Training Grants T32GM149386 and 
T32GM108540.
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IMPACT OF INSUFFICIENT SLEEP ON BIOMARKERS OF 
NEURODEGENERATION AND NEUROINFLAMMATION 
IN HEALTHY ADULTS
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Introduction: Sleep disturbances are common among individ-
uals with neurodegenerative diseases including Alzheimer’s 
Disease (AD). Furthermore, sleep disturbances are associated 
with accelerated cognitive decline and an increased risk of 
developing AD. Here we examined the impact of four nights of 
insufficient sleep on biomarkers of neurodegeneration in healthy 
adults. We hypothesized that insufficient sleep would increase 
circulating concentrations of markers of neurodegeneration 
and neuroinflammation including glial fibrillary acidic protein 
(GFAP), neurofilament light chain (NfL), tau protein, and ubiq-
uitin carboxy-terminal hydrolase 1 (UCHL1).
Methods: Eighteen healthy adults (8 females/10 males) with a 
mean age of 25±3 years and a mean BMI of 22.7±1.8 kg/m2 
participated in a 6-day inpatient study. The protocol consisted 
of one 9-hour sleep opportunity, followed by four consecutive 
nights of 5-hour sleep opportunities, and one night of recovery 
sleep. Fasting blood samples were drawn in the morning, one 
hour after waking following the initial 9-hour sleep opportu-
nity (baseline), and after the fourth night of insufficient sleep. 
Samples were analyzed by the Quanterix single molecule array 
SR-X Analyzer. Single-tailed paired t-tests were performed for 
a priori hypotheses. Two-tailed t-tests explored potential sex dif-
ferences. Results are reported as mean±SD.
Results: Participants averaged 7.9±0.8 hours of actigraphy 
recorded sleep at baseline and 4.5±0.3 hours during insufficient 
sleep. Baseline concentrations of each biomarker were as fol-
lows: GFAP 36.0±12.2, pg/mL; NfL, 4.4±2.0 pg/mL; tau pro-
tein, 1.7±0.6 pg/mL; and UCHL1, 17.2±12.5 pg/ml. Compared 
to baseline, four nights of insufficient sleep resulted in a 18±36% 
increase in GFAP (p=0.03) and a 13±23% increase in NfL 
(p=0.03), while tau protein and UCHL1 remained unchanged. 
No sex differences were detected in the biomarker responses to 
insufficient sleep.
Conclusion: Four nights of insufficient sleep led to increases in 
GFAP and NfL, which are markers of brain injury and inflam-
mation and are elevated in AD. These findings highlight the 
importance of adequate sleep duration and provide a potential 
mechanistic link between sleep disruption and the development 
neurodegenerative conditions.
Support (if any): National Institutes of Health General Clinical 
Research Center grant RR-00036, National Institute of Diabetes 
and Digestive and Kidney Diseases (NIDDK) K01DK110138, 
R03DK118309 & R01DK125653.
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PAIN PHENOTYPING IN PATIENTS WITH CHRONIC 
INSOMNIA
Nasreen Akhtar1, Ananya Dwivedi1, Renu Bhatia1

1 All India Institute of Medical Sciences, New Delhi

Introduction: Sleep plays a pivotal role in the central nervous 
system’s ability to process and integrate sensory information. 
Disruptions in sleep architecture, such as those seen in insom-
nia, can impair nociceptive processing and alter sensory percep-
tion, thereby influencing pain modulation. Quantitative Sensory 
Testing (QST) provides a standardized methodology for assess-
ing sensory processing and pain phenotyping by measuring 
thresholds for detecting and tolerating thermal stimuli, which 
are often dysregulated in insomnia.

Methods: This observational study includes 6 patients diagnosed 
with chronic insomnia and 6 age- and sex-matched healthy con-
trols. The parameters evaluated using QST were: warm detection 
threshold, cold detection threshold, hot pain threshold, cold 
pain threshold, hot pain tolerance threshold, and cold pain tol-
erance threshold (°C).
Results: Patients with insomnia demonstrated significantly 
higher warm detection thresholds (p=0.0008) and cold detec-
tion thresholds (p=0.02) compared to controls. The mean hot 
pain threshold in insomnia patients was 43.73°C, significantly 
higher than 38.54°C in controls (p=0.0012). Similarly, cold pain 
thresholds were elevated in insomnia patients (p=0.002). Cold 
pain tolerance thresholds were markedly higher in the insomnia 
cohort (p=0.0001). However, no statistically significant differ-
ence was observed in hot pain tolerance thresholds between the 
two groups.
Conclusion: The findings indicate attenuated sensory responsive-
ness in individuals with insomnia. Chronic insomnia is associ-
ated with dysregulation of the central pain modulation systems, 
particularly within the descending inhibitory pathways originat-
ing in the brainstem and modulated by the periaqueductal gray 
(PAG) and rostroventromedial medulla (RVM). Insomnia may 
impair the release of endogenous opioids and neurotransmitters 
like serotonin and norepinephrine, reducing the efficiency of 
descending pain inhibition and altering thermal pain thresholds.
Support (if any): 
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CHANGES IN NETWORK CRITICALITY AND DIRECTED 
FUNCTIONAL CONNECTIVITY AS SLEEP PROGRESSES: 
INSIGHTS INTO THE RESTORATIVE FUNCTIONS OF 
SLEEP
Maya de Sulzer Wart1, Hanieh Bazregarzadeh1, Antonio Martin1, 
Hélène Blais1, Charles Gervais1, Rosalie Girard Pepin1, 
Julie Carrier1, Jean-Marc Lina1, Nadia Gosselin1, 
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1 Hôpital du Sacré-Coeur de Montréal

Introduction: Sleep plays a crucial role in restoring the brain’s 
functions and preparing it for the cognitive demands of the next 
day. However, little is known about how the brain’s functional 
dynamics support these functions. This study aims to investigate 
how network criticality and directed functional connectivity 
changes as sleep progresses across the night.
Methods: We recorded overnight polysomnography using 
256-channel electroencephalography (EEG) in 16 adults 
(50.2±19.1 years, 6 females). We extracted the first and last epi-
sodes of each sleep stage (N=86), as well as wakefulness before 
and after the sleep episode (N=32), with a minimal duration 
of 3.5 minutes. To assess criticality, we calculated chaoticity, 
proximity to edge-of-chaos criticality (PECC), the pair cor-
relation function (PCF), and Lempel-Ziv complexity (LZC). 
Additionally, the directed phase lag index (dPLI) was used to 
calculate the feedback dominance index (FDI) in the alpha fre-
quency band (8-13 Hz). Two-way repeated measures ANOVAs, 
with post-hoc tests using Tukey’s correction, were used to com-
pare sleep-wake stages and timing (first vs. last episode).
Results: Across all sleep and wakefulness stages, PCF showed 
higher values in the later episodes than in the earlier ones (p< 
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0.001). LZC showed similar results, with later episodes having 
higher complexity than earlier ones across all states (p< 0.01). 
Finally, FDI was higher towards the end of the night compared 
to the beginning across all states (p< 0.05), but only for the 
left hemisphere. Chaoticity and PECC showed no significant 
changes between first and last episodes.
Conclusion: These findings suggest that sleep may lead to a grad-
ual restoration of criticality, complexity and feedback-dominant 
connectivity as the night progresses. The increase of PCF sug-
gests that the brain’s activity moves closer to a critical point, and 
the higher LZC indicates more complexity in later episodes, both 
pointing to more optimal information processing, adaptability, 
and computational efficiency. Finally, the increase of FDI sug-
gests that sleep restores anterior-to-posterior information flow as 
the night advances, potentially supporting the reintegration of 
distributed neural networks necessary for cognitive functioning 
and consciousness upon awakening.
Support (if any): 
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Introduction: Sleep problems are common in Autism Spectrum 
Disorder (ASD), affecting up to 80% of this population. 
Previous studies have shown associations between sensory 
hypersensitivity and sleep disturbances in ASD but the potential 
mechanisms underlying this link are not well defined. Our study 
tests the hypothesis that altered auditory cortex excitation/inhi-
bition (E/I) balance can explain sleep disturbances in children 
with ASD.
Methods: Typically developing (TD) children and those with 
ASD were enrolled in a multi-modal neuroimaging study assess-
ing sleep and neurobehavior. The Hurst Exponent was derived 
from functional magnetic resonance imaging (fMRI; 12 minutes, 
TR=1125ms) as a proxy of E/I ratio for the bilateral primary 
auditory cortex. Sleep quality was assessed using actigraphy in 
the two weeks preceding the MRI scan. ANCOVA was used to 
analyze relationships between sleep measures and Hurst expo-
nent, controlling for fMRI quality (in-scanner motion) and age. 
The results are preliminary as enrollment is ongoing.
Results: Data from 42 participants was included (TD n=25, 
ASD n=17; 6-11 years, mean=8, SD=1.7). The ASD and TD 
groups did not significantly differ on age, sex, actigraphy adher-
ence (mean=11±2.8 days) or fMRI quality. Compared to TD 
participants, actigraphy in children with ASD showed increased 
sleep onset latency, decreased total sleep time and decreased sleep 
efficiency (all p< 0.05). The Hurst Exponent was lower in ASD 
participants, in comparison to TD children, in both left and right 
auditory cortices (p< 0.05), suggestive of increased excitability. 
Lower Hurst Exponent in right auditory cortex was associated 
with lower sleep efficiency (p< 0.05) and increased wake after 

sleep onset (WASO, p=0.051), in all children, independent of 
their diagnosis. A similar trend was observed in the left auditory 
cortex in association with sleep efficiency (p=0.054).
Conclusion: Using objective measures, our data shows correla-
tion between altered excitability of auditory cortex with sleep 
efficiency and WASO. While this relationship appears to be inde-
pendent of an ASD diagnosis, we note that children with ASD 
are disproportionately affected by hypersensitivity to sounds. 
Our results suggest that this may contribute to disrupted sleep in 
children with autism.
Support (if any): DOD W81XWH-22-1-0220, NIH 
R01MH107802
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Kristin Calfee1, Soomi Lee1
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Introduction: The hippocampus is a subcortical brain structure 
that is known to play a key role in sleep and the consolidation of 
memories during sleep. Evidence to support that chronic sleep 
disruptions may hinder neurogenesis and cell proliferation in the 
adult hippocampus have been found in both human and animal 
models. Although this suggests that the hippocampus may be 
structurally sensitive to poor sleep in adulthood, few studies 
use a multidimensional approach to sleep health incorporating 
objectively measured characteristics. This study examined the 
cross-sectional relationship between hippocampal volume and 
multidimensional sleep health.
Methods: The current study used a sample of 108 adults (Mage 
= 47) from the Refresher sample of the Midlife in the United 
States (MIDUS) study’s Neuroscience and Biomarker subpro-
jects to investigate the relationship between bilateral hippocam-
pus volume and a composite measure of sleep health using the 
Ru-SATED (regularity, satisfaction, alertness, timing, efficiency, 
and duration) dimensions. We used two sleep health composite 
scores: one calculated based only on self-reported sleep measures 
and the other one calculated based on the combination of both 
actigraphy and self-reported sleep measures.
Results: Higher self-reported sleep health composite score (indi-
cating better sleep) was associated with greater hippocampal 
volume even after adjusting for total intracranial volume, socio-
demographic covariates, depression, and time between survey 
data and neuroimaging (B = -.18, SE =.08, p =.04). These results 
did not reach significance, however, when using the sleep health 
composite score comprised of a combination of self-reported 
and Actigraphy-recorded sleep dimensions (B = -.09, SE =.08, 
p =.26).
Conclusion: These findings suggest that although there may be 
a link between sleep health and hippocampal volume, further 
investigation is needed with larger samples and samples with 
more diverse sleep health phenotypes as the MIDUS sample 
had relatively good self-reported and actigraphy-measured sleep 
health on average. Longitudinal studies are also needed to deter-
mine possible causation and directionality of this relationship, 
which may provide a foundation for investigating possible mech-
anisms such as lifestyle factors and inflammation.
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Introduction: Sleep plays a vital role in maintaining brain 
health, supporting critical functions such as memory, toxin 
clearance, and neural repair. Sleep disruption increases the 
risk of  Alzheimer’s disease (AD) and aging-related demen-
tias. Neuroinflammation, driven by dysregulated sleep and 
aging, has emerged as a key contributor to AD pathology. 
Understanding specific inflammatory biomarkers, such as 
FKBP5, NRSF, IL-6, and TNF-α, in diverse populations 
may aid early diagnosis and intervention. We hypothesize that 
changes in the expression of  these biomarkers are associated 
with aging and AD progression, providing insights into neu-
roinflammation and cognitive decline, particularly with sleep 
disturbances.
Methods: This study analyzed gene expression in frontal cor-
tical regions of  brain samples from individuals aged < 40 to 
106 years, using publicly available data (GSE53890). Groups 
included young (< 40 years), middle-aged (40–70 years), nor-
mal-aged (70–94 years), extremely aged (95–106 years), and 
AD patients. We applied the Hallmark Inflammatory Response 
and Peptidyl Proline Modification Gene Sets to identify 292 
inflammatory gene markers relevant to neuroinflammation. 
Biomarkers of  inflammation (FKBP5, NRSF, IL-6, and TNF-
α) were evaluated for their association with aging and AD. 
Linear regression and Spearman correlation analyses were con-
ducted using GraphPad Prism to examine biomarker expression 
patterns.
Results: We analyzed gene expression patterns and identified 
significant changes in FKBP5, NRSF, IL-6, and TNF-α with 
aging and AD progression. FKBP5 expression was elevated in 
non-AD aging individuals (R²=0.5448), consistent with its role 
in inflammation regulation. NRSF expression remained stable 
with normal aging (R²=0.2793). Cytokine markers IL-6 and 
TNF-α were linked to advanced disease stages, suggesting their 
utility in tracking AD progression.
Conclusion: These findings underscore the potential of 
inflammatory biomarkers such as FKBP5, NRSF, IL-6, 
and TNF-α to enhance our understanding of  aging and 
Alzheimer’s disease (AD) pathology. Our lab is actively con-
ducting NIH-funded studies to further investigate these and 
other inflammatory markers within the context of  sleep dis-
turbances and AD risk. This research seeks to unravel the 
mechanisms underlying neuroinflammation and cognitive 
decline, with a particular focus on underrepresented Black 
and Latin-American populations, to promote health equity 
and inform the development of  targeted interventions aimed 
at reducing AD risk.
Support (if any): 
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DEPENDENT FORGETTING
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Introduction: Recent research has identified mechanisms in 
REM sleep involved in hippocampal-dependent memory con-
solidation, specifically with forgetting, and implicated REM 
alpha bursts in these processes. Additionally, REM sleep rescues 
non-hippocampal memories weakened by interference, although 
it is unclear if  this also applies to hippocampal memories. We 
investigated whether REM alpha burst activity impacted forget-
ting differentially for weak vs. strong hippocampal memories, 
with the prediction that greater burst activity would predict more 
forgetting for strong memories.
Methods: We utilized a validated burst detection algorithm to iden-
tify alpha bursts (8-13 Hz) during overnight REM sleep in young 
adults (n = 24, 18 – 35 years). Before and after sleep, participants 
completed a Face-Name Association (FNA) task, with interference 
introduced via an AB-AC paradigm to a proportion of the face-
name pairs prior to sleep. Accuracy was measured pre-sleep, post-
sleep, and for the overnight difference (post-sleep - pre-sleep). We 
correlated REM alpha burst power and performance for weak (pairs 
with interference) and strong (pairs without interference) memories.
Results: Participants exhibited forgetting overnight for both 
weak and strong memories (p <.05), with no difference in the 
extent of forgetting between the two (p >.05). REM alpha burst 
power predicted forgetting for strong memories (p <.05), with 
areas of significance concentrated in the posterior right hemi-
sphere, a hemisphere involved in whole face processing. In con-
trast, no significant association was found between REM alpha 
burst power and weak memories (p >.05), or with any task per-
formance metric pre-sleep or post-sleep (p <.05).
Conclusion: We demonstrate that REM alpha bursts impact 
strong and weak hippocampal-dependent memories differently, 
with increased burst activity predicting more forgetting for 
strong memories, but not weak. These results suggest that alpha 
bursts are involved in peak normalization during REM sleep, a 
process where strong and weak memories are leveled such that 
they are more equally available at retrieval.
Support (if any): National Science Foundation (BCS1439210) 
and National Institute on Aging (RF1AG061355)
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CLOUDED COGNITIVE AWARENESS: THE ROLE OF 
SUBJECTIVE AND OBJECTIVE SLEEP IN OLDER 
ADULTS’ AWARENESS OF COGNITIVE FUNCTIONING
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Introduction: Cognitive complaints are common in aging, but 
associations between them and cognitive functioning are incon-
clusive. Given relationships between sleep and cognition in 
aging, this study tested whether sleep (subjective and objective) 
characteristics moderated associations between objective and 
subjective cognition in older adults.
Methods: Older adults (N=108, Mage=68.6±5.8, 66 women; 
NCT04282642, AASM:256-FP-21, PI:Curtis) completed 

cognitive tasks [NIH Toolbox Pattern Comparison (processing 
speed), Auditory Verbal Learning (episodic memory), List Sort 
(working memory), Dimensional Change Card Sort (cognitive 
flexibility)], Cognitive Failures Questionnaire (CFQ-memory, 
CFQ-distractibility, CFQ-blunders subscores), and 2-weeks of 
sleep diaries. A subgroup of participants (N=65) completed pol-
ysomnography (Sleep Profiler-PSG2TM). Multiple regressions 
examined whether sleep [subjective/objective sleep onset latency 
(SOL), total sleep time (TST), sleep efficiency (SE)] moder-
ated associations between objective cognition and cognitive 
complaints.
Results: Sleep (subjective SOL, TST, SE, objective TST) mod-
erated associations between cognitive domains and cognitive 
complaints (R2-change’s=.02-.04, p’s=.01-.04). In those with 
shortest subjective SOL, worse processing speed was associated 
with more blunder complaints (B=.-.24, p=.02). In those with 
longest subjective SOL, worse episodic memory was associated 
with more distractibility complaints (B=-.49, p=.04). In those 
with longest TST, worse working memory was associated with 
more blunder complaints (B=-.96, p=.04). In those with lowest 
subjective SE, worse episodic memory was associated with less 
blunder complaints (B=.45, p=.04) and worse cognitive flexibil-
ity was associated with less memory complaints (B=1.69, p=.01). 
In those with highest subjective SE, worse episodic memory was 
associated with more blunder complaints (B=-.47, p=.04) and 
worse cognitive flexibility was associated with more memory 
complaints (B=-1.64, p=.01). In those with shortest objective 
TST, worse working memory was associated with less blunder 
complaints (B=1.20, p=.01), and worse cognitive flexibility was 
associated with less memory complaints (B=2.47, p=.04). In 
those with longest objective TST, worse cognitive flexibility was 
associated with more memory complaints (B=-.19, p=.04).
Conclusion: Overall patterns suggest, in older adults, worse sleep 
may exacerbate the discrepancy between subjective/objective 
cognition, while better sleep may converge them. Sleep should be 
considered when interpreting subjective reports versus neuropsy-
chological/objective cognition.
Support (if any): This research was made possible by awards 
(PI:Curtis) from the American Academy of Sleep Medicine 
Foundation, a foundation of the American Academy of Sleep 
Medicine.
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Introduction: Hormonal fluctuations across the menstrual cycle 
modulate sleep architecture and NREM sleep spindles (sigma 
activity: 12-15 Hz), but their role in sleep-dependent memory 
consolidation is unclear. Studies report that emotional mem-
ory consolidation is modulated by sleep spindles and estrogen, 
independently. Yet, their combined effects on memory remains 
unknown. To address this gap, we investigated how hormonal 
fluctuations (estrogen and progesterone) across the menstrual 
cycle affect spindle density and emotional memory consolidation.

IV. Learning, Memory, and Cognition
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Methods: Using a within-subject repeated measures design, fif-
ty-eight healthy women (18–35yr), who were contraceptive-free 
and with regular menstrual cycles, were assessed in a sleep lab at 
four timepoints of their menstrual cycle, in random order: low 
hormones (menses), high estrogen (pre-ovulation), high estrogen 
and progesterone (mid-luteal), and falling hormones (late-luteal). 
Participants were tested on an Emotional Pictures Task (neutral 
and negative) with emotional reactivity (subjective valence and 
arousal) measured pre and post each night of in-lab sleep, with 
difference scores calculated and sex hormones measured at each 
visit. Linear mixed effects models were utilized with the high-es-
trogen phase (pre-ovulation) as the reference category.
Results: Menstrual phase status impacted emotional memory 
and reactivity. Compared to the high-estrogen phase, 1) pre-
sleep memory (d’) for neutral pictures was higher at mid-luteal 
(b=.199, p=.014); 2) arousal for negative images was reduced 
at menses post-sleep (b=-.377, p=.026) and for difference score 
(b=-.436, p=.012); and 3) d’ difference score for neutral images 
was significantly reduced at mid-luteal (b=-.249, p=.038). 
Additionally, during the high-estrogen phase, there was a signif-
icantly different relation to memory (but not arousal) compared 
to other phases, with spindle density associated with fewer false 
alarms and greater d’ for both negative and neutral images (all 
p’s<.05).
Conclusion: During the high-estrogen phase, women showed 
less arousal for negative images and better memory for neutral 
images. Similarly, negative and neutral memory was significantly 
enhanced by spindles during the high-estrogen phase. Estrogen-
related changes in sleep spindles may shift the female brain to be 
more emotionally resilient during the pre-ovulation phase.
Support (if any): This study was supported by the National 
Institutes of Health (NIH) grants RF1AG061355 (Baker/
Mednick) and NICHD K08 HD107161 supported KS.
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RECOVERY SLEEP RESPIRATION PREDICTS MEMORY 
FOLLOWING SLEEP DEPRIVATION
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Introduction: Respiratory activity modulates memory forma-
tion and reactivation during wakefulness and sleep, particularly 
during inhalation. Schreiner and colleagues found that slow-os-
cillation-spindle coupling most commonly occurs around inha-
lation peaks and predicts memory reactivation following a nap. 
Sleep deprivation increases respiratory rate, and impacts cortical 
pre-inspiratory motor potential amplitude and diaphragm activ-
ity. We hypothesized that inspiratory respiration during recovery 
sleep would have a more pronounced impact on memory the fol-
lowing day compared to baseline sleep.
Methods: Participants were healthy adults (i.e., 9 women; mean 
age = 23.6, range = 18-36yo) recruited for a 36-hour sleep dep-
rivation period. Baseline and recovery sleep were monitored 
with polysomnography. Respiratory metrics were derived from 
chest and abdomen breathing effort belts: respiration rate, 
time-domain frequency, and amplitude change from onset to 
peak of inspiration and expiration. Memory was assessed in 
the morning following baseline and recovery sleep one to three 

hours after waking from 0830 to 1000 hours. The verbal-au-
ditory memory module of the Repeatable Battery Assessment 
of Neuropsychological Status assessed immediate memory 
and delayed memory, comprising total memory percentile, all 
of which were outcome variables in linear regression analyses 
conducted using the lmer and parameters packages in RStudio. 
Predictors were respiration metrics. All variables were compared 
between baseline and recovery sleep using paired-samples t-tests.
Results: Lower frequency of inspiratory breaths during sleep 
predicted greater memory percentile following recovery sleep 
compared to baseline sleep (B=-5.47[CI:-11.61, 0.68], p=0.079). 
Similarly, lower inspiratory amplitude predicted greater delayed 
memory performance during recovery sleep compared to base-
line (B=-0.03[CI:-0.06, 0], p=0.076). Respiration rate increased 
from baseline to recovery sleep (p=0.005), whereas immediate 
memory performance decreased (p=0.022). There were no other 
significant differences between baseline and recovery.
Conclusion: In line with previous research, we found that 
the inspiratory phase during recovery sleep predicts memory. 
Mechanisms by which inspiration improves memory are still 
under investigation. The inspiratory breath drives CSF flow, 
which may facilitate more efficient glymphatic clearance during 
sleep, leading to improved memory. Furthermore, Zelano and 
colleagues found that respiratory rhythms entrain hippocampal 
oscillations.
Support (if any): W911NF2210223-SUBK00016417

Abstract citation ID: zsaf090.0104

0104
SLEEP VARIABILITY RELATES TO NEURAL 
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ALZHEIMER’S DISEASE
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Introduction: The importance of intra-individual sleep variabil-
ity on pathology and cognition in Alzheimer’s disease (AD) is 
increasingly recognized, but the impact of such variability on the 
neurophysiology underlying cognition is poorly understood.
Methods: Thirty-two participants on the AD spectrum (ADS; 
amyloid-PET positive and diagnosed with mild cognitive 
impairment or AD) and 34 cognitively-normal older adults were 
included in this analysis. Participants completed a neuropsy-
chological battery from which attention domain scores were 
calculated, wore an actigraph, and completed a visual attention 
task during magnetoencephalography (MEG). Actigraph data 
with sleep diaries were cleaned, reconciled, and analyzed using 
the Cole-Kripke algorithm. To assess variability, the standard 
deviation of wake time (wake SD) was used. MEG data were 
transformed into the time-frequency domain and significant 
task-related oscillatory responses were imaged. Age, education, 
and sex were included in all analyses as nuisance covariates.
Results: Significant group interactions with wake SD were 
observed in theta activity in bilateral superior frontal gyri (SFG; 
p<.005) and alpha oscillations in the left middle frontal gyrus 
(p<.005). In the ADS group, we tested whether theta oscillations 
mediated the relationship between wake SD and attention scores, 
as measured by neuropsychological assessment, and found that 
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greater wake SD (p=.005) and greater left SFG theta (p=.038) 
predicted worse attention. Additionally, greater wake SD was 
predictive of weaker left SFG theta oscillations (p=.031). There 
was an indirect effect strongly approaching significance (95% 
CI:[-0.00, 0.02]), and a significant total effect (95% CI:[-0.03, 
0.00]), such that greater wake time variability, concomitant 
with stronger left SFG theta power, resulted in worse attention 
performance.
Conclusion: These findings support the importance of sleep 
hygiene for patients with AD and help solidify sleep as an influ-
ential factor in the observed cognitive and neurophysiological 
outcomes of AD. Sleep health is a key modifiable risk factor and 
understanding its complex interactions with AD pathology and 
symptomatology has the potential to vastly benefit prevention, 
early detection, and help guide future therapeutic interventions.
Support (if any): R01-MH116782, R01-MH118013, 
R01-NS141729
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Introduction: Melatonin exhibits neuroprotective benefits in 
animals, and more circulating melatonin may be associated with 
better cognitive function in humans. Melatonin is responsive to 
circulating estradiol and may therefore be more relevant to cog-
nitive function in females compared to males, especially during 
aging. However, methodological considerations including lack 
of rigorous melatonin collection and brief, insensitive cognitive 
measures limit the conclusions from previous investigations. We 
examined associations of 24h melatonin secretion with cognitive 
function and explored sex differences in these associations.
Methods: Participants were 29 cognitively unimpaired retired 
adults (13 females, 16 males; mean age: 68.4 +/-5.6 years). All 
participants completed an in-lab 24h circadian unmasking pro-
tocol (dim light, bedrest, time isolation, constant wakefulness) 
and a comprehensive neurocognitive battery an average of 6 
months after the lab study. Saliva was sampled hourly during 
the lab protocol and assayed for melatonin. Area under the 
curve (AUC) was calculated using a spline-based smoothing 
model. The neurocognitive battery assessed attention, executive 
function, immediate and delayed recall memory, language, and 
visuospatial function. Regression analyses examined associa-
tions between melatonin AUC and cognitive domains and were 
adjusted for age and educational attainment.
Results: In the full sample, greater 24h melatonin AUC was 
associated with better immediate recall memory (beta =.40, p 
=.033), delayed recall memory (beta =.42, p =.022), and visu-
ospatial function (beta =.56, p =.002). In females, greater mela-
tonin AUC was associated with better immediate recall memory 
(beta =.72, p =.003), delayed recall memory (beta =.71, p =.020), 
and visuospatial function (beta =.67, p =.009). Associations 
were not statistically significant in males (ps >.36).
Conclusion: Greater melatonin may serve as a protective fac-
tor for cognitive function in older adults, particularly among 
females. Any cognitive benefits conferred by greater melatonin 

production may reflect circadian (e.g., robustness of the circa-
dian timing system) and/or non-circadian (i.e., neurobiological 
benefits of melatonin as a hormone) properties. Follow up in a 
larger sample is warranted to confirm sex differences.
Support (if any): R01AG047139; R01AG047139-S1; 
K01AG075171
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Introduction: Sleep spindles (SPs) play a pivotal role in sleep-de-
pendent memory consolidation, yet their role in coordinating 
long-range communication of memory and how this function 
is altered by aging remain unclear. Our study examined spati-
otemporal gradients of SP metrics as they propagate across the 
cortex, and quantified their relevance to memory consolidation 
mechanisms in young and older adults using computational 
modeling.
Methods: Healthy young adults (N=15, YA) and older adults 
(N=15, OA) completed immediate and delayed recall tasks for 
emotional recognition memory on both nap and wake days. 
High-density polysomnography and fMRI data were collected. 
Unequal variance signal detection (UVSDT) and drift-diffusion 
models (DDM) modeled the mechanism underlying memory 
consolidation. Multi-Gaussian curve fitting improved individual 
and topographical measurements in SP and slow oscillation (SO) 
peak frequencies and powers following irregular resampling 
auto-spectral analysis (IRASA). Traveling waves modeled spa-
tiotemporal gradients in SP metrics (frequency, power, density, 
SO coupling), with memory relevances tested using mixed-effect 
models corrected for multiple comparisons.
Results: YA exhibited significantly better retention in drift rate 
v (memory evidence accumulation speed, delayed/immediate, 
paired ps< 0.001) and da (bias-adjusted detection accuracy, 
paired ps< 0.05) post-nap compared to wake day for both neg-
ative and neutral memories. OA showed opposite but insignifi-
cant trends (ps>0.5). YA retained better negative memory than 
OA post-nap (p=0.02), but not neutral memory (p=0.41). Sleep/
wake condition and its interaction with age were associated with 
v and da (ps< 0.05). OA showed a significantly larger SP fre-
quency gap between frontotemporal and centroparietal clusters 
than YA (ps< 0.01), characterized by a quadratic cliff  across 
electrodes with a trough at frontotemporal regions (p< 0.001). 
This discontinuity correlated with poorer retention in v (r=-
0.570, p=0.002) and da (r=-0.621, p=0.001) on nap but not wake 
days (ps>0.05) in both age groups.
Conclusion: While sleep is known to improve retention accu-
racy, our findings redefine its mediating role in overall consol-
idation mechanisms from the computational perspective. We 
provide the first evidence that SP frequency changes continu-
ously along cortical gradients rather than in discrete fast/slow 
subtypes. Their memory relevance offers important insights 
into SP involvement in long-distance memory transfer, with 
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age-related SP disruptions linked to impaired consolidation 
processes.
Support (if any): NIH-R56-AG058685, NIH-R01-AG040133
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Introduction: Sleep is critical for maintaining overall brain 
health and may influence the onset and perpetuation of cogni-
tive impairment. Since sleep is a complex and multi-dimensional 
construct, we hypothesized that methods that incorporate mul-
ti-modal measurement of sleep across various domains (i.e. sleep 
continuity, macro-architecture, power spectral density) may 
identify groupings of correlated variables that serve as distinct 
phenotypes that predict cognitive performance outcomes.
Methods: Multimodal measurement of sleep (actigraphy, pol-
ysomnography, patient-reported outcomes) and cognitive test-
ing were completed around the time of the 5th follow-up exam 
(2010 – 2013) from the Multi-Ethnic Study of Atherosclerosis 
(MESA), a large multiethnic cohort in the United States. A prin-
cipal components analysis (PCA) with varimax rotation was uti-
lized on 39 sleep variables from multiple domains of sleep health 
for 1,414 participants who had complete sleep data (overnight 
polysomnography, 7-day actigraphy, and questionnaires) and 
completed cognitive function testing. Cognition was measured 
by performance on the Digit Symbol Coding Task (DSCT), a 
subtest of the WAIS-III measuring processing speed, working 
memory, and visuospatial processing. Scores on the DSCT were 
modeled as the primary outcome and were regressed onto scores 
derived from principal components (PC, p <.05) while con-
trolling for important covariates.
Results: The study sample had an average age of 68.9 years, was 
54.3% female, and 38.7% White, 26.3% Black/African American, 
24.3% Hispanic, and 10.7% Chinese. Thirteen novel sleep com-
posites were extracted from the PCA that explained about 71% 
of variance within the sample. Scores from 4 PCs were signif-
icantly (p <.05) related to DSCT scores when controlling for 
demographic and lifestyle factors. The description of each of the 
4 PCs were as follows: 1) generalized EEG power, 2) strength of 
rest-activity pattern, 3) spindle and slow oscillation coupling, 4) 
spindle density.
Conclusion: In this study, interpretable cognition-related sleep 
composites were identified and characterized by EEG features 
and actigraphy metrics that have been previously linked to cogni-
tion in prior research. Use of data-driven and multi-dimensional 
approaches may efficiently identify composite biomarkers of 
multi-dimensional sleep associated with cognitive impairment. 

Examining correlated dimensions of sleep may shed light on 
how sleep health and cognition are related.
Support (if any): NHLBI HL56984 and NIA R01AG070867.
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MEMORY IN OLDER WOMEN
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Introduction: Women show a higher prevalence of comorbid 
insomnia and sleep apnea (COMISA) and Alzheimer’s disease 
(AD) than men. Episodic memory is sensitive to early AD-related 
changes and may be particularly vulnerable to sleep fragmenta-
tion in COMISA. While women often outperform men in ver-
bal episodic memory, sleep disturbances may attenuate this. We 
hypothesized that those with COMISA would perform worse on 
verbal memory than those without COMISA, with the effects 
stronger in women than men.
Methods: Ninety-two older adults (ages 65-83yrs) with normal 
cognition underwent polysomnography, neuropsychological 
testing, and sleep questionnaires as part of a larger study. The 
sample was 55.4% women, 83.7%White, 90.2% Non-Hispanic, 
20% APOE4 carriers, and 73.9% with Bachelor’s degree or 
higher. COMISA, present in 37% of participants, was defined 
by an AHI≥5/h and an Insomnia Severity Index (ISI) score≥11. 
Cognition was assessed using the Alzheimer Disease Cooperative 
Study Preclinical Alzheimer Cognitive Composite (ADCS-
PACC), comprising z-scored Mini-Mental State Exam, Logical 
Memory Delayed Recall, Digit Symbol Substitution Test, and 
Free and Cued Selective Reminding Test total score. We con-
ducted moderated linear regression analyses to examine whether 
gender moderated the relationship between COMISA and cog-
nition, adjusting for age, APOE4 status, body mass index, and 
education.
Results: Moderated regression showed COMISA and male gen-
der were independently associated with worse ADCS-PACC 
and Logical Memory scores. A significant COMISA-by-gender 
interaction was only observed for the Logical Memory subtest, 
(B=1.20, SE=0.40,p=.003). The overall model accounted for 
20% of the variance in scores, F(7, 84)=3.08,p=.006. COMISA 
was significantly associated with worse verbal memory (B=-1.00, 
SE= 0.26, p<.001), and female gender was associated with better 
verbal memory (B=-0.75, SE=0.24, p=.002). Conditional effects 
showed that the negative association between COMISA and ver-
bal memory was significant only among the women(B=-1.00, 
SE=0.26,p<.001), with women with COMISA performing signif-
icantly worse on verbal memory than those without COMISA.
Conclusion: These findings suggest that COMISA may have a 
gender-specific impact on verbal memory, with women being 
particularly affected. Future studies will examine underlying 
sleep-related mechanisms on AD biomarkers to better under-
stand the unique vulnerabilities in women at risk for AD.
Support (if any): 1R01AG063925-01A1 provided by National 
Institute on Aging
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Introduction: Sleep is an influential factor in cognitive perfor-
mance, with short sleep duration (6 hours or less) negatively 
impacting cognition. Prolonged, untreated sleep disturbances 
have been linked to dementia diagnosis and Alzheimer’s disease.
Methods: Here, we conducted a secondary cross-sectional data 
analysis from a clinical trial (NCT05500170, PI: Weiss) inves-
tigating the effects of dietary supplementation with nicotina-
mide riboside on sleep and cognition in older Veterans (n=24, 
aged 65-85 years old). We focused on baseline findings related 
to sleep duration and cognitive function, employing descriptive 
analysis and Pearson correlation coefficients. Sleep duration was 
collected using the Fitbit Charge 5, a wrist-worn device capa-
ble of monitoring multiple sleep parameters, including total 
sleep time, time in bed, sleep efficiency, sleep latency, and wake 
after sleep onset. Cognitive function was evaluated using the 
Montreal Cognitive Assessment (MoCA), a screening tool for 
mild cognitive dysfunction. The MoCA analyzes various cog-
nitive domains, including attention and concentration, orienta-
tion, language, and memory, with an additional point awarded 
for higher education attainment. MoCA total score ranges from 
0 to 30, with scores above 26 indicating normal cognition, 18-25 
reflecting mild cognitive impairment, 10-15 indicating moderate 
impairment, and severe impairment with a score below 10.
Results: Participants reported TST ranged from 1.84-6.70 hours, 
and MoCA scores ranged from 25-29 (SD value = 1.25). Preliminary 
findings showed a modest positive correlation between average 
baseline total sleep duration and cognitive function (r=0.362).
Conclusion: Future investigations will assess the longitudi-
nal relationship between total sleep duration and cognition 
progression.
Support (if any): NIA: 4R00AG079117-03 (Weiss)
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Introduction: Sleep slow-wave activity (SWA) is associated with 
overnight memory retention and cognition in young adults, but 
the role of SWA in these processes among older adults at risk for 
cognitive decline is poorly understood. This study investigated 
how a single session of excitatory repetitive transcranial mag-
netic stimulation (rTMS) affected subsequent SWA, overnight 
memory retention, and cognition in older adults with cognitive 
complaints.

Methods: Twenty older adults (Mage=70 years, SD=5.2) par-
ticipated in a 40-minute rTMS session of either high frequency 
(10Hz) active stimulation (n=11) or sham (n=9) applied over the 
left dorsolateral prefrontal cortex during wakefulness. SWA was 
assessed using 64-channel high-density EEG during a baseline 
and post-rTMS night. Overnight memory retention and exec-
utive function were assessed the morning following each over-
night, with encoding for the memory tasks occurring the evening 
prior. Statistical Nonparametric Mapping (SnPM) identified 
topographic changes in SWA. Mixed linear models tested effects 
of rTMS on cognition. Bivariate correlations explored whether 
increases in SWA were associated with improvements in cogni-
tion across groups.
Results: In the active stimulation group, SWA increased across 
the whole night in a medial fronto-parietal cluster (pSnPM=.028) 
and within the first NREM period (NREM1) in a fronto-parietal 
(pSnPM=.003) and occipital cluster (pSnPM=.049). Stroop reac-
tion time (RT) improved in the active stimulation group relative 
to sham, F=6.79, p=.011. Other cognitive outcomes were unaf-
fected, ps>.13. The improvement in Stroop RT correlated with 
increased NREM1 SWA in the fronto-parietal cluster, r=-.54, 
p<.038. Exploratory analyses showed that increased SWA also 
correlated with Stroop RT improvements on congruent and neu-
tral trials and accuracy improvements on neutral trials, rs>-.54, 
ps<.040, but not improvements in overnight memory retention.
Conclusion: These preliminary results suggest that rTMS pro-
duces robust increases in SWA and may improve reaction time 
in older adults with cognitive complaints. However, one night of 
increased SWA may be insufficient to modulate overnight mem-
ory retention in older adults at risk for cognitive decline. Future 
studies should test whether multi-session rTMS produces relia-
ble cognitive improvements through SWA.
Support (if any): New Vision Research/Charleston Conference 
for Alzheimer’s Disease; University of Pittsburgh: Aging 
Institute, Alzheimer’s Disease Research Center, and Clinical and 
Translational Science Institute; and NIH grants K01AG049879, 
K01MH130502, T32HL082610.
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Introduction: Sleep is crucial for maintaining cognitive and 
brain health. While it is now well-established that there exists 
a U-shaped curve between sleep duration and neurocognitive 
outcomes, with extreme sleep durations having adverse effect on 
cognitive aging, there is a lack of consensus on what is consid-
ered “too little” or “too much” sleep. Thus, the current study was 
designed to examine the association between habitual sleep dura-
tion and cognitive performance changes in a community-based 
sample of middle-aged and older adults.
Methods: Baseline data of 2,696 cognitively normal partici-
pants (mean age 58.66.7 years, 49.9% females) from the Korean 
Genome and Epidemiology Study (KoGES) were in included in 
the analyses. These individuals were followed up after 4 years to 
determine changes in various domains of cognitive performance. 
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Habitual sleep duration was measured using self-reports and 
was used as a continuous variable in linear and quadratic terms 
in linear mixed models assessing the association between sleep 
and cognitive performance changes. Age, sex, education, cardi-
ovascular disease, smoking, alcohol consumption, sleep medica-
tion, APOE genotype, depression, and sleep apnea were used as 
covariates in the analytic model.
Results: Linear or quadratic terms of sleep duration did not 
have significant main effects on cognitive outcomes. However, 
there was a significant interaction between quadratic sleep dura-
tion and time on the Trail Making Test-B (TMT-B), indicating 
that short and long ends of sleep durations were associated with 
slower performance on cognitive set-shifting. Furthermore, 
specific ranges of sleep duration ≤4.32 and ≥8.13 hours were 
determined to be significantly associated with poorer TMT-B 
performance.
Conclusion: Our findings reiterate the importance of maintain-
ing healthy sleep duration and further suggest that obtaining 5-8 
hours of sleep would be optimal to slow the decline of cogni-
tive performance changes in middle-aged and older adults. We 
suggest that identification and interventions on aberrant sleep 
duration should become routine clinical practice in the aging 
populations.
Support (if any): 
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Introduction: Overnight sleep enhances spatial navigational per-
formance, but such benefits may be minimized by OSA. In this 
study, we aimed to explore whether REM-specific OSA (REM 
AHI4%) and Hypoxic Burden (HB) influence overnight task 
performance differentially compared to standardly-defined pres-
ence/absence of OSA, and investigate associations between these 
sleep apnea variables and diffusion tensor imaging (DTI) metrics 
of white matter integrity in brain regions critical for memory 
consolidation.
Methods: Using a virtual 3D Maze, 133 cognitively normal, 
community-dwelling older adults (age = 66.5 ± 6.4 years, 56% 
female) performed three timed trials of spatial navigation 
before (evening) and after (morning) polysomnographically-re-
corded sleep and analyzed for differences in overnight percent 
change in completion time (%ΔCT) and trial-by-trial perfor-
mance. Participants were grouped by overall OSA presence/
absence (AHI4% all sleep ≥ 5 events/h vs. < 5 events/h), severe 
vs. absent REM OSA (REM AHI4% ≥ 30 vs. < 5 events/h) and 

HB quartiles e.g., time spent under 90% blood SpO₂ (T90), area 
under the oxygen desaturation curve (HB-AUC). A subset of 57 
subjects had brain structural MRI including DTI sequences. We 
assessed correlations between REM AHI4%, HB, and DTI met-
rics of white matter integrity (fractional anisotropy (FA)).
Results: Of the 133 participants, 71 had untreated OSA (AHI4% 
= 11.9 [15.1] events/h). At the group level, we did not observe 
significant differences in %ΔCT or trial-by-trial performance in 
those with vs without OSA, however, significant differences in 
%ΔCT (p = 0.04), pre-sleep trial interactions (p = 0.02), and post-
sleep performance (p = 0.05) were observed in severe vs absent 
REM OSA. Similarly, highest T90 quartiles showed significant 
pre-sleep trial interactions (p = 0.01) and post-sleep group differ-
ences (p = 0.01) compared to lowest HB quartiles. We observed 
significant inverse associations between REM AHI4% and cor-
pus callosum FA (R = -0.31, p = 0.02) and between HB-AUC 
and cingulum FA (-0.34, p = 0.01).
Conclusion: REM AHI4% and HB values seem to be stronger 
predictors of poor spatial navigational memory performance 
than standard AHI criteria. Moreover, their associations with 
white matter damage provide potential mechanistic insight into 
the cognitive deficits observed in older adults with OSA.
Support (if any): 

Abstract citation ID: zsaf090.0113

0113
THE INFLUENCE OF INSOMNIA SEVERITY ON 
COGNITIVE FUNCTIONS IN OLDER SURGICAL 
PATIENTS
Mili Jimenez Gallardo1, Andrea Castillo Suárez1, Anaëlle Charles1, 
Elizabeth Sugg2, Peng Li3, John Hwabejire2, Harold Fogel2, 
Stuart Hershman2, John Siliski2, Christopher Melnic2, Kun Hu3, 
Lei Gao3

1 Massachusetts General Hospital/Harvard Medical School, 2 
Massachusetts General Hospital, 3 Massachusetts General Hospital/ 
Harvard Medical School

Introduction: Sleep disorders, including insomnia, affect up to 
one-third of older adults over the age of 65 undergoing surgery, 
yet they often remain untreated. Insomnia-related sleep distur-
bances have been linked to weakened immune function, delayed 
recovery, and impaired cognitive abilities (e.g., attention, mem-
ory, language), particularly in older adults. However, the influ-
ence of sleep-related disorders on cognitive functions in older 
surgical patients remains unclear. Given the increasing hos-
pitalization rates in older adults, we hypothesized that greater 
insomnia severity would be associated with poorer cognitive 
performance.
Methods: A cohort of 17 older adults (≥70 years) scheduled for 
total knee, total hip, or spine surgery was recruited. One week 
before their scheduled surgery, participants were asked to com-
plete the Insomnia Severity Index (ISI) questionnaire and the 
Montreal Cognitive Assessment (MOCA), which assessed pri-
mary cognitive functions, including abstraction, attention, lan-
guage, orientation, and delayed recall.
Results: We computed a simple linear regression model anal-
ysis to investigate whether ISI scores predicted cognitive per-
formances using the total MOCA scores as our key dependent 
variables. Additional model predictors were tested included sur-
gery type, sex, and age. In alignment with our hypothesis, results 
suggested that for every 1 SD increase in ISI scores a 0.09 SD 
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decrease in MOCA scores was predicted (SE =.07, p = 0.26). 
Although not statistically significant, these preliminary find-
ings are promising, as we are still collecting data and anticipate 
stronger trends as we reach sufficient statistical power.
Conclusion: Out preliminary results seemed to indicate that 
older adults with higher insomnia severity may exhibit larger 
cognitive impairments, potentially increasing their vulnerability 
during surgical recovery. Further investigation is warranted.
Support (if any): Alzheimer’s Association Clinician Scientist 
Fellowship (AACSF-23-1148490, L.G)
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Introduction: While younger adults show significant overnight 
spatial navigational memory (SNM) performance gains, older 
adults exhibit attenuated improvements, possibly due to reduced 
slow wave activity (SWA) during non-REM sleep. Older adults 
may show equivalent offline gains to younger adults if  pro-
vided an enhanced encoding opportunity. This study examined 
whether increased encoding opportunities enhance SNM con-
solidation in cognitively normal older adults. We additionally 
probed whether particular features of sleep microstructure cor-
related with overnight change in performance.
Methods: Thirty-nine cognitively normal older adults (mean age: 
65 years, range: 55–76, 79% female) without sleep complaints 
completed a timed virtual maze task before and after polysom-
nography over two nights. Encoding opportunities increased from 
three pre-sleep trials on night 1 to six on night 2. We measured 
overnight percent change in completion time (CT) and a morning 
20-minute psychomotor vigilance task (PVT). We used hierarchi-
cal linear regression to assess contributions of full-night SWA 
(0.5-4Hz) and the average change in SWA across K-complexes 
(Delta SWAK) toward overnight SNM performance changes.
Results: Increased encoding opportunities on night 2 did not 
significantly impact overnight SNM performance (p = 0.49) 
or PVT reaction times (p = 0.67). On night 1, age, sex, years 
education, and mean reaction time explained 2.0% of the var-
iance in overnight CT change. Delta SWAK in central regions 
significantly explained an additional 30% of the variance in CT 
change (β = 0.56, p = 0.001, ΔR² = 0.30), without a significant 
contribution of SWA. On night 2, age, sex, years education, and 
mean reaction time explained 12.4% of the variance in overnight 
CT change, with a particular contribution from sex. We did not 
observe sleep microstructure features that significantly explained 
additional variance beyond this baseline.

Conclusion: Increasing encoding opportunities did not enhance 
SNM consolidation in older adults. Central Delta SWAK signifi-
cantly predicted overnight CT change on the first but not second 
night, which is possibly related to a differential contribution of 
sex between nights. Delta SWAK represents a potentially novel 
correlate of offline memory processing that could be explored 
further along with interactions with sex.
Support (if any): NIH/NIA/NHLBI grants, Alzheimer’s 
Association, ASMF, ATS, and the Friedman Brain Institute.
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Introduction: Alarmingly few studies track sleep and cognition 
across the phases of the menstrual cycle. Existing studies fail 
to encapsulate the complex interactions that arise by neglecting 
to study each of the four hormone phases within a cycle-haver, 
or limiting the number of variables(e.g. sleep/cognition or men-
strual cycle/cognition). This creates a gap in knowledge about 
how the menstrual cycle affects sleep-dependent cognitive pro-
cesses. We aim to fill this gap by specifically examining how the 
menstrual cycle modulates sleep-dependent working memory 
(WM).
Methods: Healthy young women (18-35yrs; n=65) completed four 
experimental visits at specific phases of their menstrual cycle: men-
ses, pre-ovulation, mid-luteal, and late luteal. Each visit, women 
slept overnight with in-lab polysomnography and completed a 
WM operation span (OSPAN) task before and after sleep. We used 
linear-mixed-models (LMMs) to predict post-sleep WM perfor-
mance, with menstrual phase, sleep variables (i.e. sleep architecture 
and spindle (12-15Hz) density), and pre-sleep WM as predictors. 
Pearson’s correlations were performed to examine the relationship 
between sleep and post-sleep performance, with a median split to 
divide participants into high and low pre-sleep performance groups.
Results: We found a significant interaction between pre-sleep WM 
performance and phase (p< 0.05) where pre-sleep performance 
moderated menstrual phase effects on post-sleep WM, with greater 
improvements during pre-ovulation compared with mid-luteal. No 
sleep variables contributed to this interaction. Next, we examined 
the predictability of each sleep variable on WM performance 
irrespective of phase. We found an interaction between pre-sleep 
performance and minutes in REM (p< 0.05) and spindle density 
(p< 0.05). Correlations demonstrated that lower REM sleep and 
spindle density (both p< 0.01) predicted better post-sleep WM 
improvement only in low pre-sleep WM performers.
Conclusion: Our results show that sleep-dependent WM varies 
across the menstrual cycle, with greater WM during the high 
estrogen, pre-ovulation phase. While sleep variables did not 
impact the phase-WM interaction, we found that sleep inde-
pendently contributed to working memory through our REM 
and spindle density results. Though we have yet to demonstrate a 
three-way link, our sleep variable results support previous work 
showing a negative correlation between NREM sigma and WM.
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Introduction: Sex differences in sleep quality and cognitive per-
formance have been well studied. However, less is known about 
sex differences in the association between sleep quality and cog-
nitive performance. This study investigates whether older men 
and women differ in the concurrent and prospective associations 
between sleep quality, episodic memory (EM), and executive 
functioning (EF).
Methods: Data came from 390 older adults who participated 
in the Midlife in the United States Study at two-time points 
(T1: 2005-2006, T2: 2013-2017, Mage at T2=62). Participants 
responded to the Pittsburgh Sleep Quality Index (PSQI) and 
completed the EM and EF by telephone. A series of t-tests first 
compared the PSQI, EM, and EF levels between sexes at each 
time point. Then, we used general linear models to examine 
sex differences in the concurrent and prospective associations 
of PSQI with EM or EF, adjusting for sociodemographic and 
health covariates. Prospective models additionally controlled for 
T1 EM or EF and PSQI score differences between T1 and T2.
Results: Females exhibited poorer sleep quality compared to 
males, consistently over time (T1: t=3.43, p< 0.001, T2: t=3.96, 
p< 0.001). Females demonstrated significantly higher EM 
z-scores than males (T1: t=6.24, p< 0.001, T2: t=6.91, p< 0.001); 
no significant sex differences were observed in EF z-scores. 
Concurrently, poorer sleep quality was associated with lower 
EM and EF, adjusting for sex (EM: B =-0.04, SE=0.01, p=0.012; 
EF: B=-0.02, SE=0.01, p=0.019), although these associations 
became not significant in fully adjusted models. Prospectively, 
poorer sleep quality at T1 was associated with lower EM at T2 in 
the fully adjusted model (B=-0.41, SE=0.02, p=0.012), but there 
was no association with EF. There was no significant interaction 
between sleep quality and sex in either concurrent or prospective 
models.
Conclusion: The effect of PSQI scores differed between EM and 
EF, indicating that the importance of sleep quality may vary 
across cognitive function domains. No interaction with sex was 
found, suggesting that the importance of sleep quality in cogni-
tive function may be universal across males and females. Future 
analyses will include actigraphy sleep data to explore sex differ-
ences in the objective sleep—cognition link.
Support (if any): 
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Introduction: Previous studies reported abnormalities in time 
estimation ability (TEA) in patients with insomnia. Recent 
research indicates the possibility that menopausal women also 
exhibit impaired TEA. This study examined subjective sleep 
parameters (sleep duration, sleep latency etc.) and the relation-
ship among these parameters, objective sleep structure, and body 
temperature during nocturnal sleep in menopausal and young 
adult women, to elucidate the psychophysiological mechanisms 
of menopausal sleep.
Methods: This study was approved by the ethical committee 
of Saitama Prefectural University (No.24057). A sample of 19 
female volunteers (12 menopausal women: mean 52.92±2.73 
years, 7 young adult women in the luteal phase: mean 21.83±4.18 
years) participated in two-time estimation (TE) trials (first half  
[FH] and latter half  [LH] of the sleep period) during the approx-
imately 7-hour nocturnal sleep period. In each TE trial, partici-
pants underwent a structured interview regarding the perceived 
sleep time(sub-ST) of time passed since before bedtime or first 
TE trial. Timing of TE trials was executed at the following con-
ditions: participants slept longer than 150 minutes; stage 2 sleep 
continued for more than 3 minutes; and spontaneous movement 
arousal occurred in each sleep period.
Results: Objective sleep time did not significantly differ between 
the FH and LH sleep periods in young women (FH: 227.00±9.73 
minutes, LH: 196.67±14.46 minutes, p= 0.345) and menopausal 
women (FH: 210.82±7.40 minutes, LH: 205.27 ± 6.09 minutes, 
p= 0.929). Sub-ST significantly decreased according to sleep 
progression in young women (FH: 330.17±17.77 minutes, LH: 
125.00±18.03 minutes, p= 0.028). The amount of slow wave 
sleep (SWS) showed similar to the time distributions of sub-ST 
in young women. Sub-ST in menopausal women was not signifi-
cantly different between the two time periods (FH: 209.45±25.23 
minutes, LH: 193.64±19.97 minutes, p= 0.754). Time distribu-
tion of SWS in menopausal women differed from those in young 
women.
Conclusion: Young women overestimated their actual sleep time 
in FH and underestimated their LH sleep time according to the 
time profiles of SWS. However, menopausal women estimated 
each FH and LH sleep period with some degree of accuracy. The 
amount and time distribution of sleep stage, particularly SWS, 
may play a role in TEA in both young and menopausal women.
Support (if any): 
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Introduction: Sleep during motor milestone development is 
disrupted in infancy, yet the precise causes and effects remain 
unclear. In rodents, REM supports sensorimotor development 
through twitches (Sokoloff  et al., 2015). Similarly, REM sleep in 
human infants is hypothesized to play a role in neural reorgani-
zation (Cao et al., 2020). NREM sleep, in contrast, aids in pro-
cedural memory consolidation, playing a more immediate role 
in motor learning (Stuart et al., 2007). This study is the first to 
investigate how REM and NREM sleep change around natural-
istic motor learning: the acquisition of crawling.



A. Basic and Translational Sleep and Circadian Science IV. Learning, Memory, and Cognition

A54SLEEP, Volume 48, Supplement 1, 2025

Methods: Daily motor milestone diaries (Berger & Moore, 2021) 
and a commercially available video baby monitor (Nanit) were 
used to collect naturalistic sleep data time-locked to skill onset. 
Overnight videos were requested for the nights before, of, and 
after the onset of crawling (>10ft). Sleep states (REM, NREM, 
indeterminate, and wake) were behaviorally scored using crite-
ria congruent with prior videosomnography research (Anders & 
Keener, 1985; Grigg-Damberger, 2007).
Results: Fourteen infants (M age = 8.26 months; 9 males) were 
included in the analysis. Two repeated measures ANOVAs were 
run on the proportion of the night spent in REM and NREM. 
The proportion of REM did not show a significant change over 
time (F(2,32)=1.223, p=0.308), though it steadily increased 
from the night of acquisition to the night after crawling. The 
proportion of NREM varied significantly over the acquisition 
of crawling (F(2,32)=4.131, p=0.0254). Pairwise comparisons 
of estimated marginal means identified a significant difference 
between the night of onset (M=0.46; SD=0.05) and the night 
after (M=0.45; SD=0.05) (p=.02).
Conclusion: The increase in NREM the night of acquisition may 
reflect its immediate role in consolidation, while the increase in REM 
the night after may reflect neural reorganization as the novel skill is 
practiced. These findings provide the first analysis of sleep states sur-
rounding motor milestone acquisition in a naturalistic observational 
setting. Future research should explore the relationship between 
sleep disruptions and developmental outcomes in infancy.
Support (if any): 
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Introduction: Sleep is associated with cognitive development 
and academic performance, particularly in reading and English 
Language Arts (ELA) performance. During early adolescence (ages 
11-14 years), biological and social factors cause changes in sleep 
patterns which can impact key cognitive functions like memory, 
attention, and language processing. These functions are critical for 
developing reading and language skills, which are foundational for 
academic success. The present study examines how specific sleep 
variables predict reading/ELA scores in early adolescence.
Methods: Young adolescents (N= 296, Mage=12 years old, 
SD=.69, Female=151) attending 1 of 6 public middle schools in 
the Denton Independent School District, in Denton, TX com-
pleted the district’s Texas Assessment of Knowledge and Skills 
(TAKS) exam. Their reading/ELA scores were provided by 
the school district. Information on student-reported sleep was 
obtained by student self-report on the Pittsburgh Sleep Quality 
Index (PSQI). Within the PSQI we looked at the following sleep 
variables: 1) sleep quality (i.e., perception of how restful sleep is), 
2) sleep latency (time between “lights off” to sleep), 3) sleep effi-
ciency (time asleep/time in bed), and 4) sleep disturbances (i.e., 
trouble falling asleep and/or staying asleep).
Results: We ran hierarchical multiple regression models to test 
ethnicity, sex, and grade as model 1 then added the four sleep 
variables as model 2 to see if  they improve the prediction of 
participants’ reading/ELA scores. Model 1 was significant 

(R² =.14, F(5, 290) = 15.5, p <.001) Model 2 was also signif-
icant (R2=0.18, F(5, 290)=7.72, p<.001). We found ethnicity 
(Hispanic v non-Hispanic) significantly predicted reading/ELA 
scores (β=-.25, p<.001) along with grade (β=.23, p<.001). For 
sleep variables, we found sleep latency (β=.19, p=.003) signifi-
cantly predicted reading/ELA scores.
Conclusion: These results suggest Hispanic participants 
scored lower in the reading/ELA section of the TAKS test. 
Additionally, higher grades were associated with better perfor-
mance. Interestingly, higher sleep latency was associated with 
higher reading/ELA scores. These findings suggest that both 
demographic factors and sleep variables influence reading/ELA 
scores. Our findings are preliminary, future analysis will look 
at how sleep compares between various race/ethnicity groups 
and sex using a modified total PSQI score followed up by sleep 
subcomponents.
Support (if any): 
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Introduction: The relation between sleep and cognitive/behavio-
ral measures in youth is not fully understood. Measures of sleep 
health and polysomnography (PSG) might speak to complemen-
tary sleep properties that relate to cognition differently. To bet-
ter understand comparisons of self-reported vs. PSG-measured 
sleep with cognitive/behavioral measures, we acquired subjective 
and objective sleep measures paired to neurocognitive battery 
and emotion regulation reports in typically developing youth.
Methods: We recruited neurotypically developing children and 
adolescents aged 8-19. Participants completed one overnight 
PSG, measures of cognition (reaction time, processing speed 
(PSI)), emotion regulation (BASC-3 – internalizing problems), 
sleep (Epworth Sleepiness Scale – Children/Adolescents), and 
filled out a daily sleep diary the week before PSG. We quantify 
self-reported sleep health with the recently introduced Sleep 
Health Composite (SHC). From PSG, we extract total sleep 
time (TST) and derive Arousal Index (AI; arousals per hour of 
sleep) as an objective measure of sleep fragmentation. We group 
participants based on AI (normal AI< 14 for participants < 
12y.o., AI< 10 for participants ≥12y.o.; otherwise, abnormal) or 
SHC (good (1-3); poor (4-6)). We compare internalizing prob-
lems, PSI, reaction time, and TST in participants with normal 
vs. abnormal AI, and good vs. poor SHC, separately with inde-
pendent sample t-tests.
Results: 48 participants completed all study measures (Avg. 
Age=13, S.D.=3, Female=28). Participants with poor SHC 
(n=13) showed similar PSI (p =.710), reaction time (p =.360), 
internalizing problems (p =.567), and TST (p =.143) compared 
to good SHC participants (n=35). Compared with abnormal AI 
participants (n=7), normal AI participants (n=41) showed no dif-
ferences on internalizing problems (p =.750) or TST (p =.676), but 
showed reduced PSI (p =.039) and longer reaction time (p <.001).
Conclusion: We found no explicit relation between a subjective 
measure of sleep health and cognitive/behavioral measures in 
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typically developing children. In contrast, an objective measure 
of sleep fragmentation showed significant relationships with 
processing speed and reaction time. This needs replication, due 
to an imbalance between normal and abnormal arousal index in 
our sample. Our findings support the relevance of objective lab-
based sleep measures in studies of sleep and cognition in youth.
Support (if any): 
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Introduction: Obstructive sleep apnea in development leads to 
behavior dysregulation, memory deficits, and emotional insta-
bility. Adenotonsillectomy is a common surgical treatment that 
improves sleep-disordered-breathing symptoms, health, and 
cognition. However, most studies exploring OSA’s impact on 
cognition are obtained cross-sectionally. How surgery impacts 
day-to-day cognition in youth is unknown at short and long-
term intervals. Currently, we are repeatedly and remotely track-
ing pediatric patients before and after surgery and healthy age/
sex matched controls.
Methods: Using a measurement burst design, we tracked 
patients over nine months: before and twice post-surgery (con-
trols are time matched). Eight pediatric patients (Mage=11.375, 
SD=1.4. F=4) and eight age/sex matched controls are enrolled. 
Our mobile health platform, HowRU, administers twice-daily 
cognitive tasks (hippocampal-dependent word pair associates 
and executive function operation span at easy and difficult lev-
els), along with sleep diaries and mood assessments. Participants 
also use Muse and Garmin wearables to track sleep neurophys-
iology and physical activity. Baseline data are analyzed using a 
linear regression within the GLMM framework, accounting for 
the multilevel structure of the data, to examine daily variability 
in cognitive performance.
Results: Cognitive performance patterns in the baseline period 
did not significantly differ between patients and controls. For 
executive function, significant learning effects were observed, 
improving across difficulty levels after the first day. We found 
an interaction between easy performance and sleep, with greater 
sleep duration negatively impacting performance. Neither group 
showed a circadian-effect on performance. For hippocam-
pal-dependent memory, neither group exhibited learning effects 
or day-to-day performance variability. However, both groups 
demonstrated sleep-dependent consolidation, with no significant 
overnight decline from encoding.
Conclusion: Day-to-day analyses reveals distinct performance 
patterns in executive function but not hippocampal-dependent 
tasks. Executive function learning effects were observed. This 
discrepancy in performance may stem from the heightened 
sensitivity of executive function to fragmented sleep, whereas 
hippocampal-dependent memory appears less affected, pro-
vided sufficient sleep is obtained. Our preliminary findings are 
promising, suggesting a nuanced understanding of the impact 
of fragmented sleep in youth. These findings suggest that youth 

with OSA experience subtle cognitive disruptions linked to sleep 
fragmentation, underscoring the need for targeted interventions.
Support (if any): Pulmonology Department, Children’s Hospital 
of Orange County (CHOC) KS funded by K08 HD107161

Abstract citation ID: zsaf090.0122

0122
TOTAL SLEEP DEPRIVATION DISRUPTS WORKING 
MEMORY UPDATING
Courtney Kurinec1, Anthony Stenson2, John Hinson1, Paul Whitney1

1 Washington State University, 2 Eastern Oregon University

Introduction: Total sleep deprivation (TSD) leaves the ability to 
maintain information in working memory (WM), i.e., the focus of 
attention, relatively unaffected. However, its effect on the ability 
to update information into and out of WM is less clear, in part 
because many of the tasks used to assess WM updating do not 
differentiate between maintenance and updating processes. Using 
a task designed to isolate WM updating from WM maintenance, 
we anticipated that TSD disruptions to WM updating would 
impair the ability to flexibly adapt to environmental demands to 
maintain up-to-date information in the focus of attention.
Methods: N=16 healthy adults completed a 4-day (3-night) 
in-laboratory study. After a baseline night with a 9h sleep oppor-
tunity, participants were randomly assigned to either 39h TSD 
(n=9) or well-rested control (WRC; n=7). Participants com-
pleted a modified delayed match-to-sample (DMS) task approx-
imately 15 minutes after a sham stress test at baseline (session 1) 
and again 24h later (session 2). On each trial of the DMS, partic-
ipants encoded an initial pair of figures. They were then shown a 
second pair of figures and instructed to either begin maintaining 
the second pair instead or ignore it and continue maintaining 
the first pair. After a short delay, they saw a single probe figure 
and had to determine if  it matched what should be held in WM.
Results: Mixed-effects ANOVA on instruction (update or 
ignore), session (1 or 2), condition (TSD or WRC), and their 
interactions revealed a significant session by condition interac-
tion (p=0.006) and a significant effect of instruction (p=0.013). 
TSD participants had poorer accuracy in session 2, when 
sleep-deprived, than WRC participants (p=0.034) and their own 
rested baseline (p=0.002). In general, participants had better 
probe accuracy when they had to maintain the second versus 
first pair in WM (p=0.013).
Conclusion: TSD impaired the ability to recognize to-be-main-
tained information in WM when told to update or ignore the new 
pair, indicating that TSD disrupts the ability to appropriately 
update information. As WM updating is critical in a number of 
settings, TSD may compromise the ability to maintain situational 
awareness in both laboratory and real-world tasks (e.g., driving).
Support (if any): W81XWH-20-1-0442
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THE EFFECT OF OBSTRUCTIVE SLEEP APNEA ON 
SLEEP NEUROPHYSIOLOGY AND COGNITION IN 
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Introduction: People living with schizophrenia are at high risk of 
developing obstructive sleep apnea (OSA). Sleep spindle deficits 
and impaired cognitive performance are commonly reported in 
schizophrenia, and in non-schizophrenia OSA populations. The 
effects of comorbid OSA on spindles and cognition in schizo-
phrenia are unclear. We aimed to establish whether abnormal 
sleep neurophysiology and cognitive deficits in people with schiz-
ophrenia could in part be attributable to co-morbid OSA.
Methods: We measured sleep with 256-channel high-density 
EEG overnight polysomnography in two groups of people with 
a range of OSA severity, defined by the Apnea Hypopnea Index 
(AHI), matched for age and sex: 1) people with schizophrenia 
(n=31) and 2) without schizophrenia (n=30). Participants com-
pleted a cognitive test battery that assessed the domains of exec-
utive function and attention, and sleep-dependent procedural 
and declarative memory. Established algorithms detected spin-
dles during NREM sleep and EEG spectral power was com-
puted. General linear models were used to test the fixed effects 
(Group), and the interaction between Group and AHI for cog-
nitive (adjusted for sex, age, education and subjective sleepiness) 
and spindle (adjusted by age and sex) outcomes.
Results: The schizophrenia group had significantly worse over-
night procedural memory consolidation (B=-16.78;R2=0.12; 
pgroup< 0.05) and executive function (mean execution time 
on Tower of London: B=12.55,R2=0.26, p [group]< 0.01) and 
lower spindle density (Cz: t=2.12, p< 0.05), when compared with 
the no schizophrenia group. In the schizophrenia group, OSA 
had no effect on cognitive performance in any domain or spindle 
density (all p>0.05). High-density EEG analysis showed lower 
absolute sigma (12-15 Hz) EEG power in a cluster overlying 
the central region in the schizophrenia group (cluster size=114; 
p[corrected]=0.018). OSA had no effect on spindle density or 
sigma power in schizophrenia.
Conclusion: Our preliminary analyses shows impaired cognitive 
performance and spindle deficits in schizophrenia which does 
not appear to be attributable to co-morbid OSA. Future work 
will examine the relationships between spindles, cognition and 
OSA in this population and evaluate any potential recovery of 
abnormal sleep neurophysiology in those treated with CPAP 
therapy.
Support (if any): 
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INFRASLOW RHYTHMS DURING SLEEP AND THEIR 
RELATIONS TO MEMORY CONSOLIDATION IN 
SCHIZOPHRENIA
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Introduction: Sleep spindles, defining oscillations of stage 2 (N2) 
non-rapid eye movement sleep (NREM), and their coordination 

with other NREM oscillations mediate sleep-dependent memory 
consolidation. Schizophrenia patients have spindle deficits that 
correlate with impaired memory consolidation. Novel findings 
from humans and rodents show that spindle activity is organ-
ized in an infraslow rhythm (~0.02 Hz). Although this temporal 
organization of spindles correlates with memory consolidation, 
it has not yet been investigated in schizophrenia. This study 
investigated infraslow rhythms and their relations to memory 
consolidation in healthy controls and schizophrenia patients.
Methods: To date we have analyzed archival data from 16 
patients with schizophrenia (range: 24-60 yo) and 16 demo-
graphically matched healthy controls. Memory consolidation 
was measured using the Motor Sequence Task. The power and 
frequency of the infraslow rhythm for each subject were calcu-
lated based on the frequency decomposition of the spectrogram 
of each frequency bin from 1-35 Hz in N2.
Results: Spindle frequency activity (12-15 Hz) fluctuated in 
the infraslow band (Controls: 0.014±0.008 HZ, Schizophrenia: 
0.016±0.011 Hz) and did not differ by group (p=.56). Infraslow 
rhythm power was reduced in schizophrenia (t(30)=2.81, p=.01). 
Memory consolidation corelated with the power of the infraslow 
rhythm only in schizophrenia (r=.64, p=.01) and this relation 
differed by group (p=.03).
Conclusion: The power of the infraslow rhythm is reduced in 
schizophrenia. The infraslow rhythm is thought to be generated 
in the locus coeruleus, which is the main source of noradren-
aline in the brain. Our findings suggest that the noradrenergic 
system may affect the temporal organization of spindle activity 
in schizophrenia. Higher infraslow rhythm power predicted bet-
ter memory consolidation in schizophrenia, suggesting that this 
temporal organization is relevant to memory. We plan to conduct 
mediation analysis to determine whether infraslow rhythmicity 
contributes to memory independently of spindles. Additionally, 
analyses of two archival datasets are underway to further char-
acterize the infraslow rhythm and establish its clinical relevance 
in schizophrenia.
Support (if any): This research was funded by NIH: 5R01 MH 
092638-10
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THE ROLES OF SLEEP AND CREATIVITY IN SCIENCE 
LEARNING AND ACADEMIC ACHIEVEMENT
Corinne Fitzsimmons1, Alexander Beaujean1, Michael Scullin1
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Introduction: While there is a literature indicating that sleep, cre-
ativity, and academic achievement are correlated, the relation-
ships between these constructs are not yet understood. Using an 
integrative approach, we applied six theoretical models to test if  
student sleep and creativity are predictive of learning outcomes 
(controlling for differences in demographics and intelligence) 
and whether sleep mediates the possible relationship between 
creativity and learning.
Methods: First-year pre-health and science major students 
(N=489, 72.2% female, 46.2% white) completed question-
naires pertaining to sleep quality (PSQI), circadian preference 
(MEQ), social jetlag (midpoint difference of sleep from week 
to weekend), mental health (anxiety and depression), and cre-
ative achievement. They also performed seven assessments of 
creativity that measure convergent and divergent thinking (i.e., 
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processes underlying creative achievement), assessments of 
fluid and crystallized intelligence, and assessments of organic 
chemistry and anatomy learning following reading passages and 
completing virtual lectures (science learning tasks). High school 
SAT/ACT scores and first-year cumulative GPA were obtained 
from university records. Structural equation modeling was used 
to evaluate the relationship between sleep, creativity, and learn-
ing outcomes.
Results: The model predicting learning from sleep and crea-
tivity, controlling for intelligence and covariates fit relatively 
well (Comparative Fit Index =.96, Root Mean Square Error 
of  Approximation =.041, Standardized Root Mean Square 
Residual =.03). Sleep quality and social jetlag predicted GPA 
(β=-.174, p<.001; β=.097, p=.02, respectively). Convergent 
thinking predicted organic chemistry (β=.314, p=.028) and 
anatomy learning (β=.704, p<.001). Fluid intelligence also 
predicted organic chemistry learning (β=.146, p=.009). 
Crystallized intelligence (vocabulary score) predicted anatomy 
learning (β=.097, p=.047). Other predictors of  GPA included 
creative achievement (β=-.137, p=.001), crystallized intelli-
gence (ACT; β=.275, p<.001), and sex (β=.086, p=.047). The 
model testing sleep quality, social jetlag, sleepiness, and cir-
cadian preference as mediators of  the creativity and learning 
relationship was not supported.
Conclusion: Sleep and creativity predict different aspects of 
learning and academic achievement.
Support (if any): Support provided by the National Science 
Foundation (1920730).

Abstract citation ID: zsaf090.0126

0126
SLEEP AND DIRECTED FORGETTING OF EMOTIONAL 
WORDS
Laura Kurdziel1, Carie Fiedler1

1 Merrimack College

Introduction: Sleep has been demonstrated to selectively improve 
directed remembering, without enhancing consolidation for 
information that was directed to be forgotten (Saletin, Goldstein 
& Walker, 2011). Sleep has also been shown to prioritize mem-
ory consolidation for emotional information (Baran et al., 2012; 
Wagner, Gais & Born, 2001). The question remains whether 
these two signals of relevance, valence and direction, are differ-
entially impacted by sleep, or interact during the consolidation 
process. This study aimed to determine whether sleep enhanced 
directed forgetting could be observed for emotional information, 
and was an in-person follow-up to a study conducted online.
Methods: The task was a modified version of the directed for-
getting paradigm used by Saletin, Goldstein, & Walker (2011). 
Participants were shown 100 words (50 negative, and 50 neutral) 
and were directed to either remember or forget each word. After 
encoding participants completed an immediate recognition task. 
Following a 12-hour delay, participants were asked to freely 
recall any of the words they saw on the original list. Participants 
either encoded in the morning (wake group), or encoded in the 
evening (sleep group). The sleep groupwore a sleep profiler to 
record sleep during the delay interval.
Results: At immediate recognition, there was a significant 
main effect of  valence (F(1, 49)= 7.218, p=0.01) and instruc-
tion (F(1,49)=67.186, p< 0.001) with negative and remem-
ber words being significantly better recognized than neutral 

or forget words. However, following a 12 hour delay, there 
were no effects of  sleep (F(1,50)=0.62, p=0.435), or valence 
(F(1,50)=0.274, p=0.603) on free recall. There was however 
a significant effect of  instruction (F(1,50)=65.773, p< 0.001) 
with remember words being better recalled. Further, neg-
ative foils were more commonly recalled than neutral foils 
(F(1,50=14.081, p< 0.001). In the sleep group, the number of 
negative foils recalled was significantly associated with REM 
time (r=0.744, p< 0.001).
Conclusion: In this study, sleep, nor valence was not shown to 
benefit either directed remembering or forgetting. Rather, only 
the direction impacted memory for words after a delay.
Support (if any): 
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SLEEP AND EMOTIONAL MEMORY: TRANSLATING 
NEURAL RESPONSE AT ENCODING TO CONSOLIDATED 
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Thomas Neylan1
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Health Care System, 3 University of Melbourne, 4 National Center 
for PTSD- Dissemination & Training Division

Introduction: Growing evidence suggests that sleep plays an 
important role in PTSD outcomes, potentially due to its influ-
ence on emotional memory consolidation. This study sought to 
test the hypotheses that memory for affective visual stimuli was 
mediated by neural reactivity towards these stimuli and that this 
mediation was moderated by sleep neurophysiology.
Methods: 44 participants (21 female, 38 veterans) with variable 
PTSD severity (MCAPS=16, SD=11) viewed 75 negative and 75 
neutral IAPS images while electroencephalography (EEG) was 
recorded. After viewing the images, participants had a 120-min-
ute polysomnography-measured nap opportunity, from which 
time spent in stages wake, N1, N2, N3, and REM was calculated. 
Memory accuracy for the images was evaluated after the nap. 
Generalized additive models were used to model the late posi-
tive potential (LPP)—a sustained positivity in the event-related 
potential following affective stimuli. Moderated mediation anal-
yses were preformed to investigate if  emotional memory accu-
racy (d’) was mediated by the LPP and to test if  this mediation 
was moderated by properties of sleep.
Results: Mediation analyses demonstrated that memory accu-
racy for the stimuli (d’) was partially mediated by the LPP (p< 
0.05) and that this mediation was moderated by the proportion 
of time spent in sleep stages REM and N3 (p< 0.05). Specifically, 
the indirect effect increased in magnitude as the proportion of 
time spent in N3 and REM sleep increased, indicating greater 
memory for negative compared to neutral images for those who 
spent proportionately more time in these sleep stages. PTSD 
effects on LPP magnitude were observed, with blunting of LPP 
difference (negative vs. neutral) in PTSD. Sex effects in mem-
ory for negative vs. neutral images were also observed, although 
sleep moderation effects were consistent in both sexes and in 
both PTSD groups.
Conclusion: The late positive potential mediates an emotional 
memory benefit which is moderated by the proportion of time 
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spent in deep (N3) sleep and REM. These findings highlight how 
sleep physiology may influence the consolidation of information 
encoded during wake. Further research is critical to understand 
these effects in the context of  biological sex and PTSD group 
differences in emotional memory.
Support (if any): VA Career Development Award 
1IK2CX000871-01A2 (PI: Richards)
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SOCIAL ENVIRONMENT AS A POTENTIAL 
MODERATOR OF THE RELATIONSHIP BETWEEN 
SLEEP INERTIA, HYPERSOMNIA, AND COGNITION
Edith-Marie Green1, David Plante2, Laurel Ravelo3, Erika Hagen3, 
Paul Peppard1
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Introduction: Literature suggests associations of both sleep 
inertia and hypersomnia with cognitive function and social 
environment with cognition function. However, the social envi-
ronment has not been investigated as a potential moderator of 
the association of sleep with cognition. We examined both sleep 
parameters as predictors of  poorer cognitive function, with 
social environment variables as potential moderators, in the 
Wisconsin Sleep Cohort study.
Methods: Survey data was collected from the ongoing 
Wisconsin Sleep Cohort (n=505, 45% female, mean [SD] age 
74 [6.7] years). The sleep measures were the Hypersomnia 
Severity Index (HSI) and the Sleep Inertia Questionnaire (SIQ). 
Cognition measures were assessed in a 30-45 minute battery 
of  tests that included symbol digit modalities, trail making, 
a pegboard task, digit cancellation, the audio verbal learning 
test (AVLT), and oral word fluency. Separate multiple linear 
models were used for each cognitive measure. Measures of 
the social environment included support and strain scores for 
participants’ relationships with both friends and family. Both 
type and quality of  relationships were evaluated to explore 
variations in moderating effects. Social environment questions 
came from the Midlife in the United States (MIDUS) study. 
Models were adjusted for age, race, sex, self-reported health 
status, and education and were fit using PROC GLMSELECT 
in SAS.
Results: Support in relationships with friends significantly 
(p=0.007) interacted with SIQ such that higher levels of  friend 
support was associated with a mitigation of the reduction in 
pegboard task performance associated with greater sleep inertia. 
Borderline significance was found for family support and family 
strain as potential moderators of  associations between SIQ and 
cognition. All other interactions between relationship factors, 
hypersomnia, and SIQ predicting cognitive function were not 
statistically significant.
Conclusion: Some social environment measures were associ-
ated with moderation of the relationship of SIQ and cognition. 
Subsequent research could explore potential underlying mech-
anisms and what specific aspects of  these social environment 
scores are salient.
Support (if any): This work was supported by the National 
Institute on Aging (R01AG058680) at the US National Institutes 
of  Health.
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Introduction: Sleep quality (SQ) is associated with cognitive 
performance; however, it remains unclear if  this association is 
causal, and consequently, whether SQ is a modifiable risk factor 
for cognitive aging. Leveraging data from the Vietnam Era Twin 
Study of Aging (VETSA; N =1036, Mage =67.46, range=61.37-
72.13, 304 monozygotic (MZ) pairs, 214 dizygotic (DZ) pairs), we 
investigated the causal relationship between sleep and cognition, 
accounting for genetic and shared environmental confounding.
Methods: Using a Co-Twin Control (CTC) design, we exam-
ined whether sleep-cognition associations reflect causal effects 
versus genetic and environmental confounding, leveraging that 
MZ twins share 100% of genes while DZ twins share 50%. 
Measures included sleep quality (Pittsburgh Sleep Quality Index 
total score), general cognitive ability (GCA), and factor scores 
across episodic memory, visual-spatial memory, executive func-
tion, fluency, and processing speed. SQ-cognition associations 
were decomposed into between-pair effects (comparing twin pair 
averages) and within-pair effects (comparing co-twins) to capture 
familial confounding versus potential causal effects.
Results: At the individual level, poorer SQ predicted worse per-
formance (β = -0.02 to -0.03, all ps <.05). Within-pair effects (β = 
-0.02 to -0.05, all ps <.05) indicated the twin with poorer SQ per-
formed worse, showing stronger effects in DZ (β = -0.02 to -0.06) 
than MZ twins (β = -0.001 to -0.02), except for processing speed. 
Weaker within- than between-pair effects suggested partial genetic 
confounding. Potential causation was observed for SQ-GCA and 
SQ-visual-spatial relationships as effects persisted regardless of 
genetic relatedness. SQ-episodic memory and SQ-semantic fluency 
associations suggested both sources of confounding as effects were 
only observed in the full sample. The remaining domains suggested 
genetic confounding as effects dissipated with increasing genetic 
relatedness.
Conclusion: Poorer SQ is associated with worse cognitive perfor-
mance, though the relationship is complex. In some domains, poorer 
sleep may causally impact cognition, independent of genetic relat-
edness, albeit effects are small. In others, associations may reflect 
sources of confounding, with disrupted sleep and cognition repre-
senting symptoms of shared neurodegenerative or pathological pro-
cesses. These findings emphasize the need for a nuanced approach 
to determine when sleep interventions may be most effective.
Support (if any): NIH/NIA grants R01AG050595 & R01AG076838.
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Introduction: 22q11.2 deletion (22qDel) is a recurrent copy num-
ber variant that greatly increases risk for Schizophrenia and is 
associated with lower IQ. Recent work by our group has shown 
diminished sleep dependent memory consolidation (SDMC) in 
22qDel carriers, but it is unclear whether this is associated with 
sleep spindle dysfunction, nor whether sleep spindles are associ-
ated with IQ, as in idiopathic schizophrenia.
Methods: 22qDel carriers (n=20, Mage=20.1±6.1, 10F) and 
typically developing (TD) controls (n=19; Mage=18.8±3.8, 12F) 
completed multiple nights (149 nights total; 1-8 nights per sub-
ject; median=3 nights) of sleep EEG recordings with a wearable 
headband (Dreem 3), along with the Wechsler Abbreviated Scale 
of Intelligence (WASI-II), and a motor sequence SDMC task. 
Unique sleep spindles were detected across a wide frequency 
range (10-16Hz) from the F8-F7 derivation during non-rapid eye 
movement sleep using Luna. We examined group differences in 
spindle density at each frequency (0.5Hz bins) using linear mixed 
effects models, accounting for multiple nights’ data. We exam-
ined if  spindle properties averaged across nights (amplitude, den-
sity, duration) were related to individual differences in cognition 
(SDMC, IQ) within group, and whether group moderated such 
effects. All models controlled for age and sex.
Results: 22qDel Carriers exhibited an altered frequency dis-
tribution of sleep spindles, with a peak frequency of 12.5 Hz, 
compared to the TD group (peak at 11.5 Hz). Spindle density 
was significantly different between groups at 12.5Hz (b= -0.55, 
p= 0.02). No group differences in spindle amplitude or dura-
tion were detected at this 12.5 Hz target frequency (p’s > 0.77). 
Group moderated (b=-1.7, p=0.05) an association between spin-
dle amplitude and SDMC, such that smaller spindle amplitude 
was associated with better SDMC in controls (b=-2.03, p< 0.01) 
but not 22qDel carriers (b=-0.34, p=0.49). Unexpectedly, there 
were no significant relationships between any spindle metric and 
IQ (all p’s >0.14).
Conclusion: These results indicate 22qDel carriers exhibit dif-
ferences in the intrinsic frequency and functional outcomes of 
frontal sleep spindles. These differences may reflect underlying 
differences in thalamocortical circuitry. Our future work will 
include investigating the relationship between SDMC and spin-
dle-slow oscillation coupling.
Support (if any): R01MH085953; Autism Speaks Pre-Doctoral 
Fellowship; UCLA Center for Autism Research and Treatment 
Pilot Grant
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PATIENTS WITH INSOMNIA DISORDER
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Introduction: Adaptive decision-making relies not only on rec-
ognizing which stimuli co-occur (e.g., whether stimulus A is 
associated with a positive or negative outcome B) but also on 

understanding the nature of  their relationship (e.g., whether 
A causes or prevents B). For instance, when encountering the 
statement “acetaminophen reduces pain”, individuals are more 
likely to make informed decisions if  they remember the causal 
relationship between acetaminophen and pain, rather than 
simply recalling their association without understanding the 
relationship. In this study, we investigated whether sleep plays 
a role in adaptive evaluative choices and whether it depends 
on integrating memories for both stimulus co-occurrences and 
their relationships among patients with insomnia disorder and 
healthy participants.
Methods: Thirty-four patients with insomnia disorder (ID, 
mean age = 24.90) and 38 healthy participants (HC, mean age = 
24.00) learned about hypothetical pharmaceutical products that 
either caused or prevented positive or negative health conditions. 
Evaluative choices and explicit memory were assessed at three 
time points: immediately after learning (pre-sleep), the following 
morning after sleep (post-sleep), and seven days later (delayed 
session).
Results: The impact of product–condition relations on evalua-
tive choices significantly increased from pre- to post-sleep in the 
ID but not HC group, resulting in a significant group difference 
at post-sleep testing. Additionally, the influence of product–con-
dition co-occurrences decreased from post-sleep to the delayed 
session in the ID group but remained relatively stable in the HC 
group. Explicit memory performance showed no significant dif-
ferences between groups across sessions.
Conclusion: These findings present an unexpected pattern, 
diverging from prior studies comparing daytime wake and 
nighttime sleep conditions in healthy participants. Notably, ID 
showed a pronounced increase in reliance on relational informa-
tion from pre- to post-sleep, whereas HC exhibited only a mod-
est, non-significant change. Specifically, after a night of sleep, 
decisions made by individuals with insomnia were more strongly 
influenced by the causal relationship (e.g., a medication prevents 
illness) compared to their healthy counterparts. Importantly, 
these group differences could not be attributed to explicit mem-
ory performance. Further investigation is needed to explore the 
mechanisms underlying these group differences and their poten-
tial implications for interventions.
Support (if any): 
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ENHANCEMENT OF SLOW-WAVE SLEEP ON 
HIPPOCAMPAL SYNAPTIC PLASTICITY
Heinrich Gompf1, Christelle Anaclet1
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Introduction: Sleep deprivation attenuates behavioral learning 
and memory as well as its physiological proxy, hippocampal 
CA1 long term potentiation (LTP). Molecular signatures of syn-
aptic plasticity are also affected. Here we examine the role of 
slow-wave sleep (SWS) by specifically only promoting this stage 
using chemogenetic activation of the brainstem parafacial zone 
(PZ). We do this in adult, aged, and aged Alzheimer’s (APP/
Psen1) mice to examine the beneficial role of SWS in learning 
and memory as well as neurodegenerative disease.
Methods: Vgat-Cre mice were used except for the Alzheimer’s 
mouse model which was a double-transgenic Vgat-Cre;APP/
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Psen. Chemogenetic activation of PZ Vgat neurons triggered 
at least 3 hours of uninterrupted SWS for each experiment. 
Behavioral: training completed 1 hr before SWS enhancement, 
testing 24 hrs later. Hippocampal LTP and RNA-Seq: SWS 
enhancement for 3 hrs just prior to sample (slice or nuclei) 
preparation.
Results: Generally “improved” learning and memory followed 
enhanced SWS in each measure, and this was more evident in 
aged and aged Alzheimer’s mice than in younger mice.
Conclusion: SWS is leads to beneficial gene expression, synaptic 
plasticity and behavioral outcomes.
Support (if any): Brightfocus Foundation grant # A2020321S
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Introduction: Environmental stimuli become paired with exposure 
to drugs of abuse and play an important role in the maintenance 
of drug memories. In the medial prefrontal cortex (mPFC), par-
valbumin (PV) interneurons regulate pyramidal cells critical for 
cocaine memory consolidation. The majority of PV neurons are 
surrounded by a perineuronal net (PNN), an extracellular matrix 
structure essential for supporting fast firing rates and precise spike 
timing of PV neurons. These qualities of PV cells help gener-
ate oscillations and mediate coupling within and between brain 
regions, which plays an important role in memory consolidation. 
Removal of PNNs and associated extracellular matrix with chon-
droitinase ABC (ABC) disrupts acquisition and consolidation of 
cocaine-associated memories, but it is not known why this occurs.
Methods: After microinjection of either saline (control) or 
ABC into the mPFC of male Sprague Dawley rats, electrodes 
were implanted into the mPFC and hippocampal dorsal CA1 
(dHIPP). Rats were given intravenous infusions of saline paired 
with one cue light or cocaine paired with a second cue light over 
eight alternating days. On the last day, rats were presented both 
cue lights in a pseudo-randomized order. After each daily ses-
sion, rats remained in the apparatus for 2 hr to track spindle-rip-
ple coupling during non-REM (NREM) sleep.
Results: Gamma power was elevated in response to the cocaine 
cue in control but not in ABC-treated rats. While all rats exhib-
ited event-related phase resetting in response to the cocaine 
cue light presentation, mPFC-dHIPP theta phase coupling 
was reduced after ABC, and there was a strong trend toward 
decreased coupling between dHIPP theta phase/mPFC gamma 
amplitude. During NREM sleep, ABC treatment produced 
greater frequency of mPFC ripples and a strong trend toward 
enhanced spindle/ripple coupling. We are currently examin-
ing coupling of  mPFC ripples with slow oscillations and delta 
waves.
Conclusion: These findings suggest that consolidation of mem-
ory may be compromised by altered dHIPP/mPFC coupling and 
hypersynchrony of spindle-ripple coupling during NREM sleep.
Support (if any): NIH DA 040965; DA 055645, and the Good 
Samaritan Foundation of Legacy Health.
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SEX DIFFERENCES IN CIRCADIAN-LINKED AND 
LEARNING BEHAVIORS AMONG MICE IN SOCIALLY-
HOUSED AUTOMATED HOME CAGES
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Dondrae Coble1, Chandra Jackson1

1 National Institute of Environmental Health Sciences, 2 
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Introduction: Women often report more sleep and circa-
dian misalignment due to biological (e.g., hormones) and/or 
social (e.g., scheduling demands) factors. Mice are effective 
model organisms to assess circadian-linked behaviors asso-
ciated with learning and human sleep due to similarities in 
sleep cycles. Singly-housed female mice are reported to spend 
more time awake than male mice and perform learning tasks 
differently. Despite mice being innately social animals, lim-
ited research exists examining circadian-linked behavior in 
socially-housed mice. Automated home cages allow for con-
tinuous monitoring of  mice across the circadian cycle. In this 
study, we aimed to use an automated home cage with socially 
housed mice to provide naturalistic representation of  mouse 
circadian-linked and learning behaviors that may represent 
underlying sex differences in human sleep and circadian 
rhythms.
Methods: We investigated sex differences in the circadian-linked 
and learning behaviors between male and female mice. Seventeen 
socially-housed C57BL/6J mice (9 Male; 8 Female) were contin-
uously monitored using the TSE Intelligcage system. Mice were 
monitored across 15 days (12:12 light-dark cycle). Animals and 
cage-interactions (i.e., corner visits indicating circadian-activity; 
nosepokes indicating learning; and water licks indicating learn-
ing) were individually tracked. Water ports with various restric-
tions (e.g., nosepokes; restricted corner access) assessed learning. 
We created actograms and learning graphs by tracking mouse 
interactions and conducted independent sample t-tests to com-
pare both sexes over time and for four hours of diurnal activity 
each day.
Results: Both sexes displayed more nocturnal than diurnal 
activity and biphasic activity. Across the 24-hour day, sex dif-
ferences emerged with visit durations (females=longer, p< 0.01), 
licking (males=more, p< 0.01) and lick duration (males=longer, 
p< 0.001). During the day (rest), females demonstrated higher 
nosepokes (p< 0.01), visits (p=0.02), and licking (p< 0.01) than 
males. Females also demonstrated lower accuracy for water port 
visits (p< 0.05), though total visits considered accurate were 
comparable to males.
Conclusion: Consistent with disturbed sleep in women, female 
mice demonstrated more daytime activity. Differences in female 
circadian-linked behaviors may indicate biological basis for 
higher frequencies of some sleep and circadian disorders among 
women compared to men. Female mice appeared to exhibit more 
exploratory learning behaviors, but learning based on accuracy 
was otherwise comparable between sexes.
Support (if any): 
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EFFECTS OF EARLY-ADULTHOOD SLEEP DISRUPTION 
ON LONGITUDINAL SPATIAL LEARNING, 
NEUROINFLAMMATION, AND LATE-LIFE TAU 
PATHOLOGY IN THE PS19 MOUSE MODEL
Kerly Lozano1, Haris Hillery1, Ronit Witztum1, Sara Farahat1, 
Kenny Vetter1, Ward Pettibone1, Korey Kam2, Andrew Varga2

1 Icahn School of Medicine at Mount Sinai, 2 Division of 
Pulmonary, Critical Care and Sleep Medicine, Department of 
Medicine, Icahn School of Medicine at Mount Sinai

Introduction: Sleep disruption is thought to exacerbate tau 
hyperphosphorylation and neurodegeneration. This study 
aimed to investigate how early-adulthood sleep disruption (SD) 
affects late life spatial memory, tau pathology, neurodegenera-
tion, neuroinflammation, and sleep architecture in PS19 tauop-
athy mice.
Methods: PS19 (MAPT P301S) mice and wildtype (WT) litter-
mates were exposed to chronic SD using an automated stimulus 
every 10 seconds for 18 hours daily (ZT 0–18) over eight weeks 
between 2 and 4 months of age. Control groups were allowed ad 
libitum (AL) sleep. Sleep architecture was analyzed via 24-hour 
EEG/EMG. Spatial memory was assessed at 6, 8, and 10 months 
using the Barnes Maze performance test. Brains were collected 
between 10–14 months and hippocampal sections were stained 
for AT8 (phospho-tau) and Iba1 (microglia). Hippocampal CA1 
and dentate gyrus (DG) cell layer thickness and lateral ventricle 
area/volume were quantified using QuPath software.
Results: Sleep architecture analyses confirmed that SD impacted 
both genotypes equivalently, with significantly reduced total sleep 
time (TST) (p< 0.01), shorter REM (p< 0.01) and NREM (p< 
0.01) bout lengths, and increased arousal indices (p< 0.001). At 
8 months of age, PS19/AL mice had significantly worse Barnes 
maze performance compared to all other groups (p=0.03), and 
PS19/SD showed preserved spatial memory at 8 and 10 months 
compared to PS19/AL. SD showed no impact on WT controls. 
Despite early-adulthood SD, hippocampal tau pathology (AT8+ 
neurons) was similar between PS19/SD and PS19/AL (SD: 462 ± 
268 vs. AL: 284 ± 98, p=0.54). However, hippocampal microglial 
activation (Iba1 staining cells/ROI) was significantly elevated in 
PS19/SD vs. PS19/AL (SD: 851.5 ± 151.9 vs. AL: 479.2 ± 81.3, 
p=0.039). Thinner CA1 and DG cell layers and larger ventricles 
were observed in PS19 mice vs WT, but no differences in these 
markers of neurodegeneration between SD and AL groups in 
PS19 mice were observed.
Conclusion: Contrary to expectations, early-adulthood SD pre-
served spatial memory in PS19 without significantly impacting 
hippocampal tau tangle load or metrics of neurodegeneration. 
We did observe significantly increased PS19 hippocampal micro-
glial density in late life following early adulthood SD, but 
whether this is an epiphenomenon or somehow protective for 
cognition warrants further investigation.
Support (if any): Alzheimer’s Association
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ATTENTION-RELEVANT ALTERATIONS OF CORTICAL 
AND SUBCORTICAL NEURAL OSCILLATIONS IN 
RESTED AND SLEEP-DEPRIVED MICE
Eden Maness1, Megan MacIver1, Bernat Kocsis1, Robert Strecker1, 
James McKenna1, James M McNally2

1 Harvard Medical School, 2 VA Boston Healthcare System-
Harvard Medical School

Introduction: Consciousness is comprised of a multitude of brain 
states that reflect varying degrees of exteroceptive awareness 
and rely on specialized functional neural networks that flexibly 
respond to the demands of the external world. Fast neural oscil-
lations, such as those in beta (15-30 Hz) and low gamma (30-80 
Hz) frequency bands, are prominent in mammalian salience- and 
attention-associated brain areas during goal-directed behaviors 
and reflect top-down and bottom-up information processing, 
respectively. However, how these oscillations vary on a millisecond 
scale across the attentional timespan, as well as how they are dis-
turbed following sleep deprivation (SD), are not well understood.
Methods: To investigate time-dependent and cognition-relevant 
changes in neuroelectric activity in mice, local field potential 
(LFP) electrodes are implanted in various attention- and sali-
ence-associated brain regions prior to inclusion in the behavioral 
protocols. Once trained, these intracerebral multi-site LFPs are 
measured during self-initiated attentional performance to assess 
near-instantaneous, moment-to-moment changes in oscillatory 
activity as animals switch between task-off  and task-on behav-
iors. These recordings are done when mice are rested as well as 
when they are deprived of sleep.
Results: When mice are not sleep-deprived, preliminary find-
ings reveal an enhancement of beta and low gamma oscillations 
as well as a robust reduction in high gamma power (>80 Hz) 
– which is associated with internally-focused cognitive opera-
tions and external disengagement – during correct trial perfor-
mance. These findings highlight a possible reprioritization of 
task-related network activity to produce a signal-to-noise ratio 
that underlies optimal signal-driven performance as animals 
anticipate information-bearing cues. Current manipulations 
involve depriving mice of sleep prior to task performance to bet-
ter understand how variations in fast oscillations during atten-
tional effort are disturbed following sleep loss and correlate with 
SD-induced performance impairments.
Conclusion: So far, these findings suggest rapid changes in neu-
ral dynamics as animals shift between behavioral states, includ-
ing varying levels of exteroceptive awareness and external focus. 
Through these ongoing efforts, we endeavor to identify electro-
physiological biomarkers of normal vigilance that can provide 
insights into attentional processing under normal conditions and 
inform potential treatments to mitigate oscillatory and behavio-
ral disruptions caused by poor sleep.
Support (if any): I01 BX004500 I01 BX002774 IK6 BX005714 
R21 MH125242
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UTILITY OF A SMARTPHONE ASSESSMENT OF 
ALERTNESS AND DECISION MAKING FOR REAL 
WORLD NIGHTTIME WAKING STUDIES
Paul Maruff1, Hannah Cummins2, Lisa Bransby2, Yen Ying Lim2

1 Cogstate, 2 Monash Univeristy

Introduction: Development of novel sleep promoting drugs 
requires demonstration that individuals sleeping, after having 
taken the drug at therapeutic doses, can be awoken by an unfore-
seen important event. Overnight waking studies require a small 
number of individuals be admitted to a research units where they 
are woken from drug-induced sleep and must perform tests of 
concentration and rapid decision making. This study examined 
the extent to which a validated cognitive assessment integrated 
into individuals’ smartphones could be used to study unexpected 
nighttime waking in a real-world setting.
Methods: Middle-aged adults without sleep disorders were 
recruited to a study where they downloaded the Cogstate Brief  
Battery (CBB) to their personal smartphone and completed this 
twice during the daytime. They were instructed to sleep with the 
smartphone beside their bed, and that at sometime in the sec-
ond week between 12am and 4pm they would receive a call on 
that smartphone. The smartphone would then display a link to 
initiate the cognitive assessment. This was repeated in the third 
week, so individuals completed the CBB in two overnight wak-
ing sessions.
Results: Of 52 people who volunteered, 98% woke at the call. Of 
these 100% performed the smartphone test with rate of missing 
data low (6%). Performance accuracy on each test was not mean-
ingfully different between the daytime and nighttime-waking 
conditions (d’s< 0.2). Speed of psychomotor function (d=1.21) 
and visual attention (d=-1.22) was slower in the nighttime wak-
ing condition. Speed of learning and decision making was not 
influenced by time of testing (d’s< 0.2),. There were no differ-
ences in performance on any test between the two nighttime 
waking sessions, with test-retest reliability of each performance 
speed measure >0.7.
Conclusion: Smartphone-based cognitive assessment is a practi-
cal and usable method for examination of effects of pharmaco-
logical interventions on cognition in overnight waking studies. 
This method could allow studies to be conducted as part of 
larger trials with samples that better represent those who will 
ultimately use the drug.
Support (if any): The Cogstate Brief  Battery was provided by 
Cogstate Ltd Melbourne. Paul Maruff is a part time employee 
of Cogstate
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SLEEP AND PERFORMANCE ON TESTS OF 
PATTERN SEPARATION AND THE CAMBRIDGE 
NEUROPSYCHOLOGICAL TEST AUTOMATED BATTERY 
(CANTAB)
Aina Roenningen1, Devan Gill2, Brianne A. Kent1

1 Simon Fraser University, 2 Adler University

Introduction: Sleep disturbances are considered both a risk fac-
tor and symptom of dementia. The present research aimed to 
identify cognitive tests that are associated with sleep quality or 

quantity, focusing on cognitive tests designed to evaluate the ear-
liest cognitive changes in dementia.
Methods: We recruited younger (n=89) and older (n=40) adults 
and remotely monitored their sleep patterns for 7 consecutive 
days using wrist actigraphy and sleep diaries. On day 7, partici-
pants completed a battery of cognitive tests, which included the 
Prodromal Alzheimer’s and MCI battery from the Cambridge 
Neuropsychological Test Automated Battery (CANTAB) and 
the Mnemonic Similarity Task (MST), which is a test designed 
to assess pattern separation. The Psychomotor Vigilance Task 
(PVT) was used as a positive control measure for all participants. 
The older adults were also assessed with the Montreal Cognitive 
Assessment (MoCA).
Results: Multiple linear regression models on the overall sam-
ple controlling for gender and age revealed that age was the 
strongest predictor of performance on MST and CANTAB 
DMS. Multiple linear regression models in the separate sam-
ples showed that sleep (i.e., total sleep time and sleep efficiency), 
MoCA score, and the interaction between gender and sleep were 
significant predictors for older adult’s performance on the MST 
and CANTAB DMS. The regression analyses in the younger 
cohort revealed only significant effects of sleep efficiency on 
CANTAB PAL.
Conclusion: Performance on cognitive tests designed to assess 
pattern separation are sensitive to sleep patterns and the early 
cognitive changes associated with dementia, and should be eval-
uated for potential use as clinical trial outcome measures for 
sleep-promoting treatments in older adults.
Support (if any): Dr. Brianne Kent (supervisor)
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OPTIMIZING CLOSED-LOOP AUDITORY STIMULATION 
TIMING TO MAXIMIZE PROCEDURAL MEMORY 
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Jing Zhang1, Bryan Baxter2, Katherine Ostrow3, Dara Manoach4
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Introduction: Closed-loop auditory stimulation during sleep 
(CLASS) enhances slow oscillations (SOs) by delivering short 
sound bursts synchronized to specific oscillations, such as SOs 
and spindles, which in turn boosts memory. The current study 
investigated the timing of stimulation in relation to NREM sleep 
oscillations to determine which timing was associated with better 
procedural memory consolidation. Based on prior literature on 
declarative memory, we hypothesized that stimulation during the 
SO upstate would lead to better memory.
Methods: Thirty-one healthy adults (15 F, Mage= 28.42 ± 4.92) 
completed up to three afternoon naps in the lab with EEG mon-
itoring. During each visit, 50 ms bursts of pink noise were deliv-
ered during the upstate, downstate, or a randomly timed phase 
of detected SOs. Participants performed the finger-tapping 
motor sequence task (MST) before and after each nap to assess 
procedural memory consolidation. Over-nap improvement in 
the MST was modeled based on SO phase, SO amplitude, and 
sigma amplitude during stimulation. Theta phase and amplitude 
were included on an exploratory basis. We used linear mixed-ef-
fects models with a random effect for participants to account for 
repeated measures.
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Results: MST improvement over the nap did not differ across 
conditions (F(1,3)=0.04, p=0.99,). Theta and sigma amplitudes 
during stimulation were significant predictors of memory con-
solidation (theta: B = 18.0, t = 2.19, p =.03; sigma: B = 158.3, t 
= 2.09, p =.04). These findings did not meet correction for multi-
ple comparisons. Contrary to expectations, the SO phase (rho = 
0.17, p=.49) and amplitude (B = -.005, t = -.07, p =.94) did not 
predict memory consolidation.
Conclusion: These preliminary findings suggest that higher 
theta and sigma activity during stimulation influence the effects 
of CLASS on procedural memory consolidation. Theta and 
sigma may contribute to this effect via cross-frequency coupling, 
but further analysis is needed to investigate this possibility. 
Additionally, theta and sigma may support memory processes 
differently from SOs, potentially due to distinct neural mecha-
nisms involved in procedural versus declarative memory consoli-
dation. Further research and replication are needed to clarify the 
specific roles of theta and sigma in memory consolidation within 
the context of CLASS.
Support (if any): 
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EXTENDING OVERNIGHT FASTING TO IMPROVE 
CARDIOMETABOLIC HEALTH IN MIDDLE AGE AND 
OLDER ADULTS
Daniela Grimaldi1, Kathryn Reid1, Sabra Abbott1, 
Kristen Knutson1, Phyllis Zee1

1 Northwestern University Feinberg School of Medicine

Introduction: Circadian rhythms play a fundamental role in reg-
ulating cardiometabolic function, with food intake serving as 
a key metabolic synchronizer. Emerging evidence suggests that 
time-restricted eating maybe a promising approach for improv-
ing cardiometabolic health. In this study we investigated the 
effect of a 6-week extended overnight fasting (EOF) intervention 
on glucose regulation, nighttime heart rate variability (HRV) 
and day-to-night change in blood pressure (BP) and heart rate 
(HR) in middle and older aged adults, a population particularly 
vulnerable to cardiometabolic disruptions.
Methods: Twenty-six adults (age: 58±8 years, BMI: 31±4 kg/m², 
post-menopausal if  female, HbA1c < 6.5%) with a habitual over-
night fast (OF) of ≤13 hours were randomized to either a 6-week 
EOF intervention (n=14, 57±7 years, 10 female) or control group 
(n=11, 60±9 years, 8 female). The EOF group had OF extended 
by 3 hours (12-16 hours OF) with the last meal consumed ≥3 
hours before bedtime, while controls maintained their usual eat-
ing schedule. Participants were instructed to maintain their habit-
ual sleep schedule, caloric and macronutrient intake throughout 
the study period. Assessments occurred during 3-day/2-night 
laboratory stays at baseline and post-intervention, including a 
morning 3-hour oral glucose tolerance test (OGTT), overnight 
HRV, 16.5-hour ambulatory BP and HR monitoring initiated in 
the afternoon, and polysomnography. Between-group differences 
in metabolic parameters, nighttime HRV, day-to-night BP and 
HR dipping, and sleep parameters were analyzed with age as a 
covariate.
Results: In response to the OGTT, the EOF group showed lower 
glucose levels (p< 0.0001) and higher 30-minute insulinogenic 
index (p=0.032), a measure of beta-cell function. EOF group 
exhibited reduced low-frequency to high-frequency ratio from 
HRV (p< 0.0006), and showed heightened day-to-night diastolic 
BP and HR dipping (p=0.042 and p=0.028, respectively). Sleep 
architecture remained unchanged between groups.
Conclusion: Six weeks of  EOF improved regulation of  glu-
cose, nighttime autonomic balance and day-to-night dipping 
of  diastolic BP and HR in middle and older-aged adults. 
These findings highlight the importance of  the inclusion of 
circadian-aligned eating patterns in lifestyle interventions to 
enhance cardiometabolic function and health, particularly in 
older adults.
Support (if any): National Heart Lung and Blood Institute 
(R01HL140580) and National Institute of Aging (P01AG011412).
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Introduction: Cardiovascular diseases (CVDs) are prevalent 
among obstructive sleep apnea (OSA) patients, presenting sig-
nificant challenges in predictive modeling due to the complex 
interplay of comorbidities. Current methodologies predomi-
nantly lack the dynamic and longitudinal perspective necessary 
to accurately predict CVD progression in the presence of OSA.
Methods: This study addresses these limitations by proposing 
a novel multi-level phenotypic model that analyzes the progres-
sion and interaction of these comorbidities over time. Our study 
utilizes a longitudinal cohort from the Wisconsin Sleep Cohort, 
consisting of 1,123 participants, tracked over several decades. 
The methodology consists of three advanced steps to capture 
the nuanced relationship between these comorbid conditions: 
(1) performing extensive feature importance analysis using tree-
based models to highlight the predominant role of variables in 
predicting CVD outcomes. (2) developing a logistic mixed-ef-
fects model (LGMM) to identify longitudinal transitions and 
their significant factors, enabling detailed tracking of individual 
trajectories; (3) and utilizing t-distributed Stochastic Neighbor 
Embedding (t-SNE) combined with Gaussian Mixture Models 
(GMM) to classify patient data into distinct phenotypic clusters. 
In the analysis of feature importance, clinical indicators such as 
total cholesterol, low-density lipoprotein (LDL), and diabetes 
emerged as the top predictors, highlighting their significant roles 
in CVD onset and progression.
Results: The LGMM predictive models exhibited a high diag-
nostic accuracy with an aggregate accuracy of 0.9556. The phe-
notypic analysis yielded two distinct clusters, each corresponding 
to unique risk profiles and disease progression pathways. One 
cluster notably carried a higher risk for major adverse cardiovas-
cular events (MACEs), attributed to key factors like nocturnal 
hypoxia and sympathetic activation. Analysis using t-SNE and 
GMM confirmed these phenotypes, showing marked differences 
in progression rates between the clusters.
Conclusion: The study highlights key predictive biomarkers and 
phenotypic patterns representing risk profiles and disease pro-
gression pathways of OSA comorbid with CVDs. Specifically, 
distinct patient clusters of CVD outcomes within the OSA pop-
ulations have been identified. These clusters differentiate patients 
by severity and rapidity of disease progression. Future studies 
focus on expanding these findings through larger, more diverse 
cohorts and integrating additional predictive markers contribut-
ing to the complex etiology of CVDs and OSA.
Support (if any): 
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RELATIONSHIP BETWEEN 24-HOUR DAILY LIGHT 
EXPOSURE AND DIABETES IN MIDDLE-AGED AND 
OLDER ADULTS: CARDIA
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Introduction: The current project builds upon existing literature 
suggesting that light exposure may play a role in metabolic func-
tion by examining the relationship between objectively measured 
24-hour light exposure patterns and diabetes in middle-age to 
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older adults. The hypothesis is that those with diabetes will be 
more likely to experience low daytime light or high nighttime 
light levels.
Methods: The study included cross-sectional data from the 
CARDIA sleep ancillary study at Year 35. For seven days par-
ticipants wore a wrist actigraphy monitor with an integrated 
light sensor and completed a sleep log. Data was collected in 
30-second epochs and manually scored for rest intervals. Light 
variables include time above threshold for the 24-hour day, sleep 
intervals using 10, 100, 1000 lux thresholds. Diabetes was defined 
as fasting glucose ≥126 mg/dL or medication use. Logistic regres-
sion was used with diabetes as the outcome and light as the expo-
sure. Model 1 adjusted for age, sex, race, field center, education, 
employment; Model 2 further adjusted for actigraphy meas-
ures (total sleep time, sleep fragmentation, sleep midpoint and 
24-hour activity level).
Results: Data are from 861 participants with a mean age of 
61.5±3.6 years, 63.1% female, 59.0% White, 57.4% employed, 
and 20.3% with diabetes. Participants with diabetes are 65.1% 
female, 37.1% White, and 49.1% employed. Those with dia-
betes spent less time above 1000 lux across the 24-hour day 
(45.3 (±46.6) mins vs. 59.3 (±53.2) mins), and more time above 
10 lux during sleep intervals (8.76±25.5 vs 4.12±11.2 mins). 
Participants who spent the least time above 100 lux and 1000 
lux during the 24-hour day had a higher odds of having diabe-
tes (OR=1.79, 95% CI=(1.04, 3.07); OR=2.25, 95% CI=(1.28, 
3.95), respectively) compared with those who spent the most 
time above specified threshold. Further adjustment (Model 2) 
attenuated the association.
Conclusion: Habitual light exposure patterns across the 24-hour 
day are associated with diabetes. Specifically, people with diabe-
tes spend less time in bright light, which seems to be due to how 
much, how well and when they are sleeping and/or how active 
they are.
Support (if any): NHLBI R01HL152442, 75N92023D00002, 
75N92023D00003, 75N92023D00004, 75N92023D00005, and 
75N92023D00006
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Introduction: Recent studies suggest the duration of the over-
night fast and how late we eat is related to health. The goal of 
this analysis was to examine the relationship between time of 
eating with blood pressure (BP) measures including mean arte-
rial pressure (MAP) which is a key factor in supplying blood to 
body tissues. We will test the hypothesis that a longer overnight 
fasting period and longer duration between last meal and bed-
time will be associated better BP measures in healthy middle-age 
and older adults.
Methods: This cross-sectional study recruited adults aged 35-75 
years from the community. Participants had height, weight, 
%body fat (Bioelectrical Impedance Analysis), HbA1c (point of 

care) and blood pressure measured (average of 3 daytime meas-
ures after 5-minute seated) and completed questionnaires related 
to demographics, sleep and eating habits. Exposure variables 
included overnight fast duration (OF) and duration between last 
meal and bedtime (LMBT). The outcome variables were mean 
arterial pressure (MAP), systolic (SBP) and diastolic DBP) 
blood pressure. Multivariate regression models were used con-
trolling for age, sex, %body fat, sleep duration.
Results: Data are from 405 participants with a mean (±stdev) 
age 52.09±10.2 years and 75.1% female. Means (±stdev) were: 
30.4±6 kg/m2 for body mass index, 5.5±0.4% for HbA1c, 
36.7±9.1% for % body fat, 125.05±17.5 mmHg for SBP, 
80.67±10.3 mmHg for DBP, and 95.5±11.9 mmHg for MAP. 
Mean OF duration was 11.85±1.7 hours and LMBT duration 
was 2.64±1.4 hours. OF was negatively associated with SBP (r 
-0.11, p=0,03) and MAP (r -0.103, p=0.04) which was no longer 
significant after adjustment. The LMBT duration was nega-
tively related to SBP (r -.013 p=0.009), DBP (r -0.10 p=0.03) and 
MAP (r -0.12, p=0.013). However, after adjustment only SBP 
and MAP remained significant (b=-1.42 p= 0.013 and b=-0.84, 
p=0.034, respectively).
Conclusion: These results suggest that in middle-aged and older 
adults that a longer interval between last meal and bedtime is 
associated with better blood pressure measures.
Support (if any): National Heart Lung and Blood Institute 
(R01HL140580) and National Institute of Aging (P01AG011412)
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Introduction: The endocannabinoid system (ECS) regulates both 
sleep and gut physiology. Cannabinoid receptor (CB1R) activa-
tion in central nervous system via exogenous cannabinoids has 
been linked to changes in sleep dynamics, but the role of periph-
eral CB1R activation in sleep remain unclear. The gut micro-
biome can modulate the intestinal ECS tone through changes 
in bacterial lipopolysaccharide levels and composition. Using a 
peripherally restricted CB1R agonist (CB13), we examined the 
effect of ECS on the gut microbiome and sleep architecture.
Methods: Nineteen C57BL/6J mice received intraperitoneal 
injections (1 mg/kg) of CB13 or vehicle for 6 days, with mon-
itoring continuing for 6 days post-intervention. EEG/EMG 
recordings and fecal samples were collected at baseline, end-in-
tervention, and end-recovery. Sleep was quantified as REM and 
NREM sleep hours during the 12-hour light period. Gut micro-
biome composition was assessed using shotgun metagenomic 
sequencing. Linear mixed-effects models analyzed the effects 
on sleep and alpha diversity (Shannon index) with Tukey post-
hoc tests when appropriate. Correlations examined NREM and 
Shannon diversity associations at end-intervention and end-re-
covery. Unadjusted p < 0.05 was considered significant.
Results: Time had a significant effect on NREM and REM sleep 
(p=.034, p<.0001, respectively), but no intervention effects were 
observed (NREM: p =.535; REM: p =.746). Peripheral ECS acti-
vation influenced global microbiome characteristics (Shannon: 
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group x time p <.001). Mean Shannon diversity was lower in 
the CB13 group, significantly at end-intervention (p =.010), 
but not at end-recovery. Group-specific relationships between 
NREM and Shannon indicated a strong negative association at 
end-intervention (r = -0.784, p =.037) that switched to a positive 
association at end-recovery (rho = 0.75, p =.14). The strength or 
direction of associations were not reflected in controls.
Conclusion: These findings suggest peripheral ECS activation influ-
ences alpha diversity, and that the gut microbiome may modulate 
NREM sleep via ECS pathways, highlighting the potential impor-
tance of studying microbial-mediated ECS mechanisms in sleep. Our 
ongoing research explores ECS pathways and the impacts of alcohol 
vs. alcohol and cannabis co-use on sleep and the microbiome.
Support (if any): This research was supported by the National 
Institutes of Health, Clinical Center and the National Institute 
on Alcohol Abuse and Alcoholism.
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BREATHING PATTERNING VARIATION DURING 
POLYSOMNOGRAPHY ACROSS TIME AND SLEEP STAGE
Anna May1, Thomas Ciardi2, Farhad Kaffashi2, Kenneth Loparo2, 
Kingman Strohl3

1 VA Northeast Ohio Healthcare System, 2 Case Western Reserve 
University, 3 University Hospitals Cleveland Medical Center

Introduction: Sleep stages effect breathing patterning with more 
variation in tidal volume and respiratory rate during rapid eye 
movement (REM) compared to non-REM sleep. Variation of 
these metrics across the night, however, is not well-elucidated. 
We hypothesize that breathing variability in stage N2 is more 
stable over time compared to REM.
Methods: A retrospective cohort of 2081 polysomnography (1512 
diagnostic and 569 titration) polysomnographies in 2014 people from 
the Department of Veteran Affairs Northeast Ohio Healthcare system 
(1/1/2010–12/31/2020). Participant demographics at the time of study 
were assessed using the integrated electronic medical record. Sleep 
studies were scored for sleep stage by the Stanford University auto-
mated scoring algorithm. Studies were included in analyses if at least 
15 minutes of usable data for at least one sleep stage was available for 
analysis. Five-minute contiguous intervals of breathing during wake, 
N2, and REM sleep were separately analyzed for coefficient of vari-
ation (CV) of inspiratory time as a measure of breathing patterning. 
Linear fits of CV were used to analyze change over time within each 
sleep stage. Sensitivity analysis included using median absolute devia-
tion of CV and CV of expiratory time and total breath time. We also 
evaluated differences between diagnostic and titration studies.
Results: Participants were average age 58.2±13.2 years, 92.4% 
male, mean body mass index of 33.2±6.5 kg/m2. For inspiratory 
time, N2 had lower linear trend over time compared to both wake 
and REM (β=-0.0006 for N2, β=0.0113 for wake, β=-0.0157 for 
REM). Trends were similar for expiratory time and total breath 
time. Results for expiratory and total breath time were similar 
to main analyses. Diagnostic studies had higher linear trend for 
all sleep stages evaluated compared to titration. Median abso-
lute deviation was lowest for N2 compared to wake and REM in 
both diagnostic and titration studies.
Conclusion: Breathing patterning has greater stability over time 
within every sleep stage in titration compared to diagnostic sleep 
studies. N2 has less breathing patterning variation over time 
than wake or REM sleep.
Support (if any): VA CDA-2 VA IK2CX001882
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FACILITY-MEASURED NOCTURNAL HYPOXEMIA AND 
SLEEP IN LONG COVID: AN OBSERVATIONAL STUDY
Haoqi Sun1, Rammy Dang1, Monika Haack1, Kristine Hauser1, 
Jennifer Scott-Sutherland1, M. Brandon Westover1, 
Sairam Parthasarathy2, Susan Redline3, Robert Thomas1, 
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1 Beth Israel Deaconess Medical Center, 2 University of Arizona, 3 
Department of Medicine, Brigham and Women’s Hospital, Harvard 
Medical School

Introduction: Persistent post-acute sequelae of SARS-CoV-2, 
i.e., long COVID, is a heterogeneous syndrome involving mul-
tiple organ systems. While lower blood oxygen is expected when 
SARS-CoV-2 infects the lungs, hypoxia without pulmonary 
symptoms can continue after the acute phase. Ventilation and 
blood oxygen are more vulnerable during sleep, but nocturnal 
hypoxemia has not been studied in long COVID in a facility 
setting using polysomnography (PSG). Here, we characterized 
blood oxygen levels during sleep.
Methods: This was an observational study with 50 partic-
ipants (25 long COVID, 25 age-sex-matched healthy con-
trols) using in-laboratory overnight PSG. The long COVID 
participants were recruited via advertisement and post-
ings on ClinicalTrials.gov (NCT03377543, NCT05606211) 
and referrals from Beth Israel Deaconess Medical Center, 
Boston, MA. The controls were a convenience sample of 
past healthy participants. We calculated the average SpO2, 
average SpO2 after removing desaturations, hypoxic bur-
den using all desaturations, and respiratory rate. We stud-
ied these metrics in different sleep periods and stages. We 
adjusted for body mass index since it is negatively asso-
ciated with SpO2. We used the Bonferroni multiple tests 
correction.
Results: The average SpO2 was lower in long COVID: 1.0% 
lower after sleep onset until lights on (p = 0.004) and 0.7% lower 
during REM (p = 0.002); average SpO2 after removing desatura-
tions was also lower in long COVID: 1.3% lower after sleep onset 
until lights on (p = 0.002), 0.9% lower during REM (p = 0.0004), 
and 1.4% lower during NREM (p = 0.003); and respiratory rate 
was 1.4/minute higher in long COVID during REM (p = 0.005). 
Hypoxic burden showed no difference.
Conclusion: The results suggested that long COVID have a per-
sistent lower nocturnal blood oxygen saturation. The findings 
highlight the need for further research to better understand how 
long COVID affects sleep and health.
Support (if any): This research was supported in part by fund-
ing from the Open Medicine Foundation and Patient-Led 
Collaborative (JMM), NIH/NHLBI R01HL136310, and NIH/
NINDS R21NS128815 (MH). Dr. Westover is a co-founder, 
scientific advisor and consultant to, and has a personal equity 
interest in, Beacon Biosignals.
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Introduction: Sleep blood pressure (BP) is an important car-
diovascular marker. A sporadic BP measurement by tradi-
tional oscillometric ambulatory BP monitoring cannot capture 
dynamic BP fluctuation occurring in sleep. Acute BP surges 
accompanying an pathological sleep event such as an obstruc-
tive sleep apnea (OSA) may provide clinically meaningful infor-
mation. Based on the inverse relationship between BP and pulse 
transit time (PTT), PTT can be used to track BP changes. In this 
study, we tested the hypothesis that individuals with OSA would 
exhibit variable nocturnal BP fluctuations.
Methods: We included study participants enrolled in a prospec-
tive study that aims to investigate the brain glymphatic function 
in Veterans with OSA. All participants underwent a home sleep 
study using a system that records PTT via electrocardiography 
(ECG) and photoplethysmography (PPG). We derived a noc-
turnal BP fluctuation index (NBPFI), defined as the number of 
events per hour with systolic BP increase more than 12 mmHg 
from baseline in association with OSA events. We categorized 
NBPFI into OSA events with and without accompanying signifi-
cant desaturation (>=4%). We evaluated the association between 
NBPFI normalized by AHI and its association with total time 
spent with oxygen desaturation below 90% (T90%).
Results: Among 7 participants enrolled, 5 participants achieved 
successful PTT-based BP recording (mean age± SD =53.4 years 
old±6). All participants had moderate to severe OSA with a mean 
apnea-hypopnea index (AHI) of 42/hr. ±18 and mean T90% of 
27min±20. Regarding the BP surge, the mean maximal BP surge 
was 28±1.8 mmHg and mean absolute maximal systolic BP was 
152 mmHG±23. All participants exhibited NBPFI (rages from 
14 to 36/hr.) with mean of 22.9/hr±9.2 with mean NBPI related 
to without (18.2/hr. ±9.2) and with hypoxia (2.1/hr±2.0). A trend 
of inverse association was observed between NBPFI normalized 
by AHI and T90% but not statistically significant.
Conclusion: We found highly variable BP surge patterns in 
response to OSA events. There appears to be an inverse rela-
tionship between the degree of hypoxemia and BP surge events. 
Future work should investigate how and whether OSA related 
BP surge events would be related to brain glymphatic function.
Support (if any): VISN 20 Mental Illness Research, Education, 
and Clinical Center
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KYNURENINE METABOLITES ARE ASSOCIATED WITH 
SLEEP DYSREGULATION
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5, VA Capitol Health Care Network, Baltimore, MD, USA, 
2 Johns Hopkins University, Department of Biology, 3 
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GA, USA, 4 Saint Elizabeths Hospital, 5 Emory University 
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(MIRECC) for Suicide Prevention, Rocky Mountain Regional 
Veterans Affairs Medical Center (RMRVAMC), VISN 19, 
Aurora, CO, USA, 9 University of Maryland School of 
Medicine, Dept. of Psychiatry, Mood and Anxiety Program, 
10 Department of Integrative Physiology and Center for 
Neuroscience, University of Colorado Boulder, Boulder, CO, 
USA, 11 Veterans Health Administration, Rocky Mountain 
Mental Illness Research Education and Clinical Center 
(MIRECC), Veterans Integrated Service Network (VISN) 19, 
Aurora, CO, USA

Introduction: Suicidal self-directed violence (SSDV) has been 
previously associated with Toxoplasma gondii (T. gondii) IgG 
positivity and intensity, blood levels of quinolinic acid (QUIN, 
positively), picolinic acid (PIC, negatively) and kynurenic acid 
(KYNA, negatively), and sleep disturbance (insomnia, daytime 
sleepiness, positively). We examined associations between T. gon-
dii IgG serointensity, excitotoxic and neuroprotective kynure-
nines and their ratios, and sleep disturbance in U.S. Veterans 
enrolled in mental health treatment.
Methods: Veterans from three Veterans Affairs Medical Centers 
participated in the study (N=407, mean age = 45.6 ± 11.6 years; 
74.7% men). Of these, 203 had a history of SSDV, while 204 
had no history of self-directed violence (SDV). T. gondii IgG 
was measured with ELISAs. QUIN and PIC were analyzed with 
GC-MS, KYNA with UPLC-MS/MS. Sleep disturbance was 
estimated using Pittsburgh Sleep Quality index (PSQI). Statistics 
included ANCOVAs and logistic regressions.
Results: High T. gondii serointensity (classified as high-top 
quartile) was significantly associated with daytime dysfunction 
due to sleepiness (p < 0.05) in SSDV positive Veterans. This 
relationship remained significant after adjusting for socioeco-
nomic factors status. T. gondii seropositivity was significantly 
associated with QUIN positively and PIC/QUIN, and KYNA/
QUIN negatively (p< 0.05). In turn, QUIN was positively asso-
ciated with daytime dysfunction due to sleepiness (p=0.007) and 
KYNA/QUIN and PIC/QUIN ratios were negatively associated 
with sleep disturbance, sleep latency, daytime dysfunction, and 
PSQI total score (p< 0.05).
Conclusion: Limitations include the cross-sectional design, low 
seropositivity, lack of data on sleep apnea and actual recording 
of sleep, and multiple comparisons. Sleep- wake dysregulation 
was positively associated with T. gondii serointensity and QUIN, 
and negatively with neuroprotective kynurenine ratios. These 
findings warrant replication in larger, longitudinal studies with 
direct measuring of sleep parameters.
Support (if any): Veteran Administration CSR&D Merit Award 
(grant number 1 I01CX001310–01), PI Postolache, with local PIs 
Duncan (Atlanta, GA), Brenner (Aurora, CO) and Postolache 
(Baltimore, MD).
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ODDS RATIO PRODUCT IS ASSOCIATED WITH 
BLUNTED HEART RATE VARIABILITY INDEPENDENT 
OF CORTISOL LEVELS IN ADOLESCENTS
Anthony Rahawi1, Jidong Fang1, Susan Calhoun1, 
Alexandros Vgontzas2, Duanping Liao1, Edward Bixler1, 
Julio Fernandez-Mendoza1

1 Penn State College of Medicine, 2 Sleep Research and Treatment 
Center, Penn State College of Medicine

Introduction: We previously showed that the odds ratio product 
(ORP), an EEG measure of sleep depth, was associated with lower 
heart rate variability (HRV), an EKG measure of cardiac auto-
nomic modulation (CAM). Specifically, ORP was associated with 
decreased low-frequency (LF) and standard deviation between 
normal sinus rhythms (SDNN) in adolescents. Cortisol, a gluco-
corticoid of the HPA axis, is secreted in response to stress and is 
associated with short sleep. As both HRV and cortisol can reflect 
physiologic responses to stressors, we examined whether the asso-
ciation of in-lab ORP with at-home HRV is independent of in-lab 
cortisol levels.
Methods: We studied 310 adolescents from the Penn State Child 
Cohort (Md age=16y; 46% female, 24% racial/ethnic minority). 
We extracted ORP during NREM sleep from 9-hour, in-lab pol-
ysomnography (PSG), evening and morning cortisol levels from 
saliva samples at 19:00 before PSG and 7:00 following PSG, and 
LF and SDNN from Holter EKG monitoring during the 24-h 
after PSG. Stepwise linear regression models first examined the 
association between ORP with 24-h LF and SDNN. Thereafter, 
evening or morning cortisol levels were added to the mod-
els. Finally, the interaction terms were included in the models. 
Covariables included sex, age, race/ethnicity, obesity, metabolic 
syndrome, PSG-measured sleep apnea, insomnia symptoms, and 
actigraphy-measured sleep duration.
Results: Commensurate with prior findings, higher ORP was 
associated with lower LF (daytime P=0.041; nighttime P=0.005) 
and SDNN (nighttime P=0.029). Higher ORP remained asso-
ciated with lower LF and SDNN after adjusting for evening 
(LF: daytime P=0.041, nighttime P=0.005; SDNN: nighttime 
P=0.030) or morning cortisol levels (LF: daytime P=0.043, 
nighttime P=0.005; SDNN: nighttime P=0.030). The interaction 
terms between ORP and cortisol levels on LF or SDNN were 
not statistically significant (all-Ps>0.10). Neither evening nor 
morning cortisol levels were associated with ORP, LF or SDNN 
(all-Ps>0.10); yet, evening cortisol levels were associated with 
shorter PSG-measured sleep duration (P=0.01).
Conclusion: The association between NREM sleep depth and 
CAM is independent of acute cortisol levels in adolescents. 
Future studies should examine whether chronic activation of the 
HPA axis synergistically impacts the association between sleep 
depth, sleep duration and CAM in adolescents.
Support (if any): R01HL136587, R01MH118308, UL1TR000127
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HAND AND FOOT BATHING ON HEAT DISSIPATION, 
DAYTIME SLEEP STRUCTURE, SUBJECTIVE EVALUATION
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1 Saitama Prefectural University, Graduate School of Health 
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of Health Sciences

Introduction: Partial body bathing, such as foot bathing, is often 
used in nursing care and caregiving to improve sleep quality. 
However, previous studies have focused on subjective evaluation 
methods, and limited attention has been paid to objective evalu-
ation and the physiological mechanisms underlying these bathing 
practices. We investigated the relationships among heat dissipation 
caused by combined hand and foot warm bathing, changes in body 
temperature, objective sleep structure, and subjective evaluation, 
as well as examining potential gender-related differences in these 
parameters among healthy subjects. This study was approved by 
the ethical committee of Saitama Prefectural University.
Methods: Thirty healthy adults (14 men, 16 women; mean age, 
21.47±1.50 years) participated in a 2-day experiment involving 
a baseline condition (35 ºC) and warm bath condition (40 ºC) 
using a crossover design. In each condition, participants took a 
15-minute hand and foot bath during the day, followed by 1-hour 
daytime polysomnography. We measured distal skin tempera-
tures (hands and feet) and proximal skin temperatures (subcla-
vian region and forehead) to determine the distal–proximal skin 
temperature gradient (DPG). Participants completed a visual 
analogue scale assessment for subjective evaluation after sleep. A 
registered polysomnographic technologist scored the sleep stages 
in 30-second epoch periods according to the Scoring Manual of 
the American Academy of Sleep Medicine.
Results: The DPG during bathing, after bathing, and during 
sleep were significantly higher in the warm bath than baseline 
condition (p< 0.05, respectively). The duration of slow-wave 
sleep (SWS) was longer in the warm bath condition (p=0.057), 
particularly at 20–40 minutes after bedtime (p=0.018). Warm 
baths improved subjective mental evaluation in women (men-
tal fatigue: p=0.032, difficulty organizing thoughts: p=0.041) 
and subjective physical evaluation in men (arm sluggishness: 
p=0.049, backache: p=0.068). In the warm bath condition, 
stronger SWS was positively correlated with subjective mental 
evaluation improvement in women (mental fatigue: rho=-0.570, 
p=0.042, difficulty organizing thoughts: rho=-0.596, p=0.032).
Conclusion: A 15-minute combined hand and foot warm bath 
promoted heat dissipation and increased the duration of SWS. 
There were gender differences in the effects of warm hand 
and foot baths, with improved physical evaluation in men and 
improved mental evaluation scores in women.
Support (if any): 
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AROUSAL AND SLEEP EEG MICROSTRUCTURE IN 
YOUNG ADULTHOOD AND MIDDLE AGE
Xinran Niu1, Kristin Sanders1, Elizabeth Kensinger2, Jessica Payne1

1 University of Notre Dame, 2 Boston College

Introduction: Sleep microstructure, characterized by distinct 
patterns of brain activity during different sleep stages, has been 
linked to various physiological and emotional processes. Slow-
wave and rapid eye movement (REM) sleep are two prominent 
sleep stages that are known to influence physiological arousal 
through the parasympathetic nervous system activity. This study 
examines the association between microstructure features during 
slow-wave and REM sleep and heart rate deceleration (HRD) in 
response to emotional stimuli.
Methods: A total of 133 healthy young (ages 18–35) and mid-
dle-aged (ages 36–59) adults viewed a series of negative (e.g., a 
vicious looking snake) and neutral objects (e.g., a chipmunk), 
superimposed on neutral backgrounds (e.g., an avenue). During 
scene viewing, HRD was recorded to measure physiological 
arousal to negative and neutral scenes. All participants under-
went one night of laboratory-monitored polysomnography 
(PSG), where REM count (total number of REMs across all 
REM sleep) and slow-wave count (total number of slow waves 
across all slow-wave sleep) were recorded.
Results: In middle-aged adults, a higher slow-wave count was 
associated with an increased HRD response to negative scenes 
(r=0.29, p=.051), but not neutral scenes (r=0.15, p=.319). In con-
trast, a higher REM count was linked to increased HRD responses 
to both negative (r=0.34, p=.044) and neutral scenes (r=0.40, 
p=.017). Correspondingly, a higher slow-wave count was associ-
ated with a steeper HRD response to negative versus neutral scenes 
(r=0.30, p=.044), while REM count did not predict this difference 
(r=0.07, p=.674). In young adults, however, neither slow-wave nor 
REM count were correlated with HRD responses (ps>.7).
Conclusion: Microstructure features during slow-wave and REM 
sleep may differentially influence physiological arousal responses 
in middle-aged but not younger adults. Slow-wave activities may 
enhance the discrimination between emotionally salient and 
neutral information, whereas REM sleep seems to exert a more 
generalized parasympathetic influence on physiological arousal. 
These age-related differences in the impact of sleep microstruc-
ture on physiological arousal highlight the importance of sleep 
for maintaining emotional well-being and longevity.
Support (if any): This work was supported by the National 
Science Foundation under Grant BCS-2001025, awarded to 
J.D.P. as the Principal Investigator and E.A.K. as the co-Prin-
cipal Investigator.
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DREAM AFFECT AND SELF-REPORTED WAKING 
BEHAVIORAL RESPONSES: A LOGISTIC REGRESSION 
ANALYSIS
Garrett Baber1, Nancy Hamilton1, Matthew Gratton1

1 University of Kansas

Introduction: Dreams are hypothesized to influence wak-
ing behavior through affective dream experiences. However, 

it remains untested whether positive affect (PA) and negative 
affect (NA) in dreams predict approach and avoidance behav-
iors in waking life. This study examines the relationship between 
self-reported dream affect and approach or avoidance behaviors 
toward the subject of the dream.
Methods: A total of 218 participants provided dream reports 
and rated their dreams’ positive affect and negative affect on a 
0–10 scale. Participants also reported whether the dream influ-
enced them to approach or avoid (or neither/unsure) the subject 
of their dream in waking life. Binary logistic regression models 
were fitted to predict approach and avoidance behaviors sepa-
rately, using either dream PA or NA as predictors. PHQ-9 total 
scores (excluding the suicidality item) were included as a covar-
iate to account for amotivational symptoms. The correlation 
between PA and NA was -0.78, so the predictors were modeled 
separately to avoid multicollinearity.
Results: For avoidance, NA was positively associated with avoid-
ance behavior (OR = 1.61, 95% CI [1.08, 2.50], p =.025), while 
PA was negatively associated with avoidance (OR = 0.50, 95% 
CI [0.30, 0.78], p =.004). PHQ-9 scores were not significant pre-
dictors in either model. For approach, PA was positively asso-
ciated with approach behavior (OR = 1.45, 95% CI [1.06, 2.01], 
p =.021). NA was not a significant predictor of approach (OR 
= 0.99, 95% CI [0.73, 1.36], p =.962), nor were PHQ-9 scores in 
either model.
Conclusion: Dreams with high negative affect and dreams with 
low positive affect were more likely to elicit self-reported avoid-
ance behaviors in waking life, while dreams with high positive 
affect were more likely to promote self-reported approach behav-
iors. Negative dream affect was not related to approach behav-
iors. Depressive symptoms did not influence these relationships. 
These findings indicate that the affective content of dreams may 
shape waking behaviors and suggest distinct pathways for avoid-
ance and approach.
Support (if any): 
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Introduction: As U.S. Navy ships prepare for deployment, crews 
experience alternating periods (days to weeks) of fluctuating 
operational tempo, with in-port operations serving as recov-
ery from and preparation for demanding at-sea missions. Poor 
sleep in-mission and its effects on operational readiness are well 
known and uncontrollable, so it is critical to understand the 
impact of sleep during in-port periods on subsequent in-mission 
readiness and health. This study examined relationships between 
sleep during in-port periods and markers of operational readi-
ness and health during subsequent missions.
Methods: 309 personnel from eight Littoral Combat Ships par-
ticipated in the study. Sailors were continuously monitored using 
commercial wearable sleep-trackers (Oura™ Ring, Generation 2 
or 3) across 695 in-port operations and at-sea periods. For each 



A70

A. Basic and Translational Sleep and Circadian Science VI. Emotion, Stress, and Trauma

SLEEP, Volume 48, Supplement 1, 2025

sailor, mean and standard deviation of total sleep time (TST) 
and sleep efficiency (SE) during each in-port period were com-
puted, as well as mean of resting heart rate (HR, bpm) and heart 
rate variability (HRV; RMSSD in msec) across the subsequent 
at-sea mission period. Linear mixed-effects models with random 
intercept by individual, and age and gender covariates were used 
to assess relationships between sleep and number of in-port days 
with HR/HRV during subsequent high-stress mission periods.
Results: Analyses showed significant effects of daily TST in-port 
on subsequent HR and HRV responses (Fs > 8.9, ps <.003, R2 = 
0.27-0.36), whereby more sleep in port associated with lower HR 
and higher HRV in mission. Analyses also revealed significant 
standard deviation of TST × in-port duration interaction effects 
(Fs > 5.0, ps <.03), whereby consistent TST in port associated 
with lower HR and higher HRV in mission, but longer periods of 
variable TST in port yielded increased HR and decreased HRV 
(all other effects, Fs < 2.4, ps >.13).
Conclusion: These data demonstrate the importance of sufficient 
sleep quantity and consistency during reduced-tempo transition 
periods as both recovery from and preparation for high-stress 
mission operations. This study aimed to clarify the value of sleep 
during in-port periods on personnel health and readiness at sea, 
potentially informing optimal timing and duration of transition 
periods to support operational readiness.
Support (if any): Defense Health Agency (work unit no. N2010).
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DO SELF-RATED STRESS LEVELS REFLECT GREATER 
SLEEP PROBLEMS? LINKING REPORTED STRESS TO 
SLEEP EFFICIENCY
Elijah Nichols1, Matthew Gratton1, Garrett Baber1, Anna Quesada1, 
Nancy Hamilton1

1 University of Kansas

Introduction: The linkage between chronic stress and sleep dis-
ruption is often known, but the extent to which self-rated stress 
levels predict specific sleep-related problems remains unclear. 
This study examined whether individuals who self-report more 
severe stress demonstrate differences in total sleep time (TST), 
sleep efficiency (SE), and sleep architecture (i.e., time spent in 
each stage).
Methods: Data are from the Sleep Heart Health Study 
(SHHS, N=5,804). Stress was measured using the Sleep Habits 
Questionnaire (SHQ), a standardized self-report that measures 
the individual’s sleep patterns and behaviors, as well as the sever-
ity of reported stress and its impact on sleep. Linear regression 
models evaluated the relationship between stress and various 
sleep parameters, including TST, SE, and time spent in Stages 
1, 2, and 3–4 of sleep. Models were run both unadjusted and 
adjusted for covariates (age, sex, race).
Results: In unadjusted models, higher stress levels were associ-
ated with slightly longer TST (β=4.61, 95%CI [2.35, 6.87], p< 
0.001, R²=0.0028) and higher SE (β=0.93, 95%CI [0.56, 1.30], 
p< 0.001, R²=0.0042). However, after adjusting for demograph-
ics, these associations were diminished and no longer statisti-
cally significant, TST (β= 1.83, 95% CI [-0.43, 4.09], p= 0.108, 
R²=0.049) and SE (β= 0.33, 95% CI [-0.03, 0.68], p= 0.07, 
R²=0.084), with overall model fit improving modestly after 
adjusting for covariates. Stress was not significantly associated 
with the percentage of time in Stage 1 (β= −0.06, 95%CI [-0.20, 
0.08], p=0.43) or Stages 3–4 (~40.79 minutes, β= −0.60, 95%CI 

[-2.05, 0.85], p=0.42). A marginally positive association emerged 
for the percentage of time in Stage 2 (~59.67 minutes; β=0.40, 
95%CI [0.00, 0.80], p=0.049).
Conclusion: The unadjusted models suggest that there is a posi-
tive association between an individual’s self-reported stress and 
measures of objective sleep. However, the associations between 
self-reported stress and objective sleep measures are dimin-
ished after accounting for certain demographic factors. Future 
research should investigate interactions between perceived stress 
and other physiological or psychological factors within more 
diverse samples to better understand the nuanced stress-sleep 
relationship.
Support (if any): 
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DEPRESSIVE AND DYSREGULATED: EXAMINING 
PERSONALITY FACTORS AMONG BEDTIME 
PROCRASTINATORS
Steven Carlson1, Paula Williams1

1 University of Utah

Introduction: Introduction. Bedtime procrastination, or the ten-
dency to delay bedtime in the absence of external obligations, 
is consistently associated with insufficient sleep. Although tech-
nology use and difficulties with self-regulation are recognized as 
antecedents to this behavior, little is known of other psycholog-
ical correlates of bedtime procrastination. Accordingly, the pur-
pose of the present study is to explore the associations between 
bedtime procrastination and Five Factor Model personality 
traits (i.e., Neuroticism, Extraversion, Openness, Agreeableness, 
Conscientiousness). Further, we aimed to determine whether 
bedtime procrastinators had a unique pattern of associations 
with personality compared to evening chronotypes.
Methods: Method. 390 young adults (Mage = 24.4, SD = 
6.5) completed a questionnaire battery consisting of self-re-
ported measures of personality (NEO-PI-3) and chronotype 
(Morningness-Eveningness Questionnaire), followed by 14-daily 
assessments of bedtime procrastination and sleep diaries. 
Correlational and regression analyses were used to determine 
the associations among bedtime procrastination, chronotype, 
and personality scales (domain and facet scales).
Results: Results. Bedtime procrastination (r = -0.27), evening-
ness (r = -0.24), and later habitual bedtime (r = -0.21) were all 
negatively associated with Conscientious (ps < 0.001). Bedtime 
procrastination (r = 0.41, p < 0.001) and eveningness (r = 0.14, 
p = 0.005) were also associated positively with Neuroticism. 
Further, bedtime procrastination was negatively associated with 
Extraversion (r = -0.20, p < 0.001). Bedtime procrastination 
remained significantly associated with these domains after sta-
tistically adjusting for chronotype. Notably, bedtime procrasti-
nation was associated with all facets of the Conscientiousness, 
Neuroticism, and Extraversion domains, except for the 
Excitement Seeking facet of Extraversion. Facets of Openness 
(higher Aesthetics and Actions) and Agreeableness (lower Trust 
and Altruism, higher Modesty) were also associated with bed-
time procrastination.
Conclusion: Discussion. Bedtime procrastination was associ-
ated with lower Conscientiousness, Extraversion, and higher 
Neuroticism. Notably, bedtime procrastination, but not chronotype, 
was negatively associated with Extraversion. These findings suggest 
that propensity to high negative affect and low positive affect (i.e., 



A71

A. Basic and Translational Sleep and Circadian Science VI. Emotion, Stress, and Trauma

SLEEP, Volume 48, Supplement 1, 2025

depressive tendencies) along with self-regulation difficulties may be 
relevant in the development of bedtime procrastination.
Support (if any): 
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LONGITUDINAL EXAMINATION OF THE EFFECTS OF 
CYCLIC BREATHING ON SLEEP: A PILOT STUDY
Serge Onyper1, Joseph Mocerine1, Gabrielle-Catherine Cote1, 
Amelia Burkhard1

1 St. Lawrence University

Introduction: Breathwork techniques such as box breathing and 
paced breathing have been gaining popularity in clinical mental 
health settings as means to manage stress and enhance well-be-
ing. This study explored the impact of a novel controlled breath-
work method, cyclic breathing, on sleep in college students. 
Cyclic breathing involves a double inhale (the first inhale being 
longer than the second) followed by a prolonged exhale. This is 
the first study to examine the effects of cyclic breathing on sleep.
Methods: 41 participants were randomly assigned to the interven-
tion or control group and completed baseline measures of sleep 
(PSQI), anxiety, mood, and perceived control. Additionally, phys-
iological measures—heart rate (HR), respiration rate, blood pres-
sure (BP), and electrodermal activity (EDA)—were recorded while 
participants were exposed to an auditory stressor (a compilation of 
emergency and construction sounds played at 70-80dB for 5 min-
utes). Over the next 4 weeks, participants in the intervention group 
were instructed to practice cyclic breathing daily. Both groups 
completed modified CSD (Consensus Sleep Diary) daily. Finally, 
participants returned to the laboratory, where they were exposed 
to a different auditory stressor and instructed to breathe naturally 
and completed the same self-report measures as during the initial 
session and the CSM (Composite Scale of Morningness).
Results: Participants in the control group experienced declines 
in TST over the course of the study, unlike those in the interven-
tion group. The intervention group also reported shorter SOL 
and lower TWT after one month compared to the control group. 
Physiological measures recorded during the second session indi-
cated that the intervention group exhibited lower HR, lower 
EDA, and higher vagal tone when exposed to a stressor. The 
intervention did not significantly impact global self-reported 
measures of PSQI, stress, anxiety, or mood.
Conclusion: Our findings suggest that cyclic breathing may serve 
as a simple, accessible tool to enhance sleep and improve resil-
ience to stress. Future research should explore factors influenc-
ing treatment adherence, as well as the potential for integrating 
cyclic breathing into broader interventions to support sleep 
health and overall well-being.
Support (if any): Support for this research was provided by St. 
Lawrence University.
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LUCID DREAMING: A POTENTIAL OUTLET FOR AN 
EXTERNAL LOCUS OF CONTROL
Otis Eads1, John Richmond Sy1, Ruth Brombach1, Jessica Dietch1

1 Oregon State University

Introduction: Lucid Dreaming, defined by a preserved sense 
of insight, thought, and control while dreaming, has been 

previously linked to internal locus of control, resilience and 
problem-solving. Lucid Dreaming may be important for individ-
uals to exert a sense of agency in both dreams and daily life. This 
study therefore investigates how locus of control relates to lucid 
dreaming frequency.
Methods: Participants (N = 348, 75% Women, M = 22, SD = 
6.3) recruited through Oregon State University’s SONA system 
completed a survey assessing their sleep, locus of control, and 
dreaming. A moderation analysis was conducted in SPSS to 
determine whether lucid dreaming identity moderates the asso-
ciation between locus of control and lucid dreaming frequency.
Results: Some participants (n = 38) met criteria for and self-iden-
tified themselves as lucid dreamers. Lucid dreaming frequency 
was significantly higher on average for identifying lucid dreamers 
(about once a month) compared to non-lucid dreamers (less than 
once a year). Results of the moderation analysis indicated a sig-
nificant interaction between locus of control and lucid dreaming 
identity (b = -0.06, SE = 0.03, p = 0.04). Higher external locus 
of control was associated with greater lucid dreaming frequency 
for lucid dreamers.
Conclusion: External locus of control was associated with 
higher lucid dreaming frequency for lucid dreamers but not for 
non-lucid dreamers. These findings suggest that individuals who 
experience an external locus of control during the day may use 
lucid dreaming to reclaim a sense of agency. Future research 
should continue to investigate the mechanisms of lucid dreaming 
experiences, especially related to resiliency and problem solving. 
Additionally, future research should investigate lucid dream-
ing experiences in people with an external locus of control to 
better understand new ways people may utilize lucid dreaming 
productively.
Support (if any): 
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EXAMINING THE IMPACT OF LATE VERSUS EARLY 
MEAL TIMING ON MOOD IN A RANDOMIZED 
CROSSOVER TRIAL
Ioannis Lempesis1, Jingyi Qian1, Nina Vujovic2, MaryClare Pikus1, 
Frank Scheer1

1 Brigham and Women’s Hospital, 2 Brigham and Women’s Hospital

Introduction: Among shift workers, there is an increased preva-
lence of mood-related disorders. Our previous work showed that 
simulated night shifts adversely affect mood. We have also shown 
that daytime meal intake only, versus daytime and nighttime, 
during simulated night shifts, mitigated such adverse effects. 
These observations indicate that aligning mealtime to the circa-
dian system can benefit mood independent of mistimed sleep/
wake schedules. However, whether changing the timing of food 
intake without changing the sleep/wake cycle influences mood 
regulation is unknown. We hypothesize that a later eating sched-
ule worsens mood compared to an earlier one during day shifts.
Methods: We conducted a randomized, controlled, crossover 
trial (ClinicalTrials.gov NCT02298790) to determine the effects 
of late versus early eating while rigorously controlling nutrient 
intake, physical activity, sleep, and light exposure. We assessed 
eight mood perception measures hourly during two test days 
for both eating protocols to assess the effect of the first day 
and the fourth day of late eating. Mood was assessed using 
computerized visual analog scales (VAS). The main outcome 
for mood was “HAPPY” (from 0 sad to 100 happy). We also 
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assessed three measures for well-being (“SICK”, “STRESSED”, 
and “UNMOTIVATED”), and four for mental/physical sleep-
iness (“ALERT”, “SHARP”, “FRESH AS A DAISY”, and 
“PHYSICALLY EXHAUSTED”). Measures were analyzed by 
linear mixed model.
Results: 15 participants (mean±SD; age, 36.06±10.8 years; 4 
women; BMI, 29.05±2.47 kg/m2) completed this study and con-
tributed mood data. During the test days, late eating decreased the 
daily average rating of “HAPPY” (p=0.0074). Consistently, late 
eating increased the daily average rating of “SICK” (p=0.0043). 
However, late eating decreased ratings of “UNMOTIVATED” 
(p=0.0003) and “PHYSICALLY EXHAUSTED” (p=0.0313). 
There was an interaction effect of protocol (late vs. early eating) 
and test day (first vs. fourth day) for “FRESH AS A DAISY” 
(p=0.0346) and “ALERT” (p=0.0021), being greater for late eat-
ing during the fourth day. The other measures were not signifi-
cantly influenced.
Conclusion: These findings demonstrate that meal timing may 
affect mood. Future studies are required to examine if  longer-
term changes in meal timing affect mood and determine under-
lying mechanisms.
Support (if any): NIH R01-DK099512
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CARDIAC EVENT-INDUCED PTSD SYMPTOMS LINK TO 
CONTINUOUS HEART RATE IN CORONARY ARTERY 
DISEASE PATIENTS, INDEPENDENT OF SLEEP AND 
DIURNAL VARIATION
Maia ten Brink1, Joseph Schwartz1, Talea Cornelius1, Ian Kronish1, 
Ari Shechter1, Keith Diaz1, Sung Lee1, Gabriel Sanchez1, 
Redeana Umland1, Gaspar Cruz1, Richard Sloan1, Sachin Agarwal1, 
Donald Edmondson1, Jeffrey Birk1

1 Columbia University Irving Medical Center

Introduction: Elevated posttraumatic stress symptoms (PSS) 
affect among ~13% of coronary artery disease (CAD) patients 
after acute cardiac events. PSS have been separately associated 
with short sleep duration and elevated sympathetic nervous sys-
tem activation (SNA), both of which increase risk for recurrent 
cardiovascular events. We investigated the association between 
PSS and heart rate (HR), indexing SNA, in the daily lives of 
recently discharged cardiac patients, independent of sleep and 
diurnal HR variation.
Methods: Patients were enrolled in the emergency room of a 
large urban hospital, had confirmed acute coronary syndrome 
(ACS) or prior CAD with suspected ACS, were taking >1 car-
diovascular medication, and had elevated or non-elevated PSS 
(PTSD Checklist for DSM-5 [PCL] score ≥20 or ≤5) 1 month 
post-discharge. Participants completed two weeks of 24-hour 
electrocardiography monitoring (ZioPatch). Sleep and physical 
activity were monitored with actigraphy. Beta-blocker adher-
ence was assessed via electronic pill caps. Three-level multilevel 
cosinor wave models tested associations between PSS and HR, 
adjusting for diurnal HR variation, sleep episode length, and 
other factors known to influence HR: physical activity, beta-
blocker adherence, and demographic/medical covariates.
Results: Among 116 enrolled patients (34.4% women, 74% 
Hispanic, mean age 61 ± 11 years; 293,897 observations), 36.2% 
had elevated PSS (mean PCL = 33.1; non-elevated PSS mean PCL 
= 1.2). In adjusted models, there was no significant difference in 
HR for participants with elevated (77.1 bpm) vs. non-elevated 

PSS (73.6 bpm, p =.11). However, reporting 10 points higher 
on continuous PCL score (range 0-80) was associated with a 1.6 
bpm higher HR (95% CI [0.44, 2.82], p =.007). Further, sleep 
episode length (-.28 bpm/additional hour, p =.0002) and diurnal 
variation (p =.0002) were related to HR but did not moderate the 
PSS effect (p >.21).
Conclusion: Early cardiac-induced PSS are associated with ele-
vated HR, independent of sleep episode length and diurnal HR 
rhythm, physical activity, beta-blocker adherence, sex, age, race, 
cardiac risk, and medical comorbidities. Interventions targeting 
PSS after cardiac events as well as sleep-specific interventions 
may reduce chronic sympathetic arousal and thus cardiovascular 
risk in CAD patients.
Support (if any): R01s HL128310, HL117832, HL128497, 
HL123368, and P01-HL047540 from NHLBI
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IMPACT OF CIRCADIAN PHASE AND DISTINCTIVENESS 
ON FATIGUE AND EXCESSIVE DAYTIME SLEEPINESS: A 
NATIONWIDE STUDY
Hyo-Jin Park1, Sun-Ku Han1, Sang Min Paik1, Jae Rim Kim1, 
Woo-Jin Lee1, Daeyoung Kim2, Kwang Ik Yang3, Min Kyung Chu4, 
Chang-Ho Yun5

1 Department of Neurology, Seoul National University Bundang 
Hospital, 2 Department of Neurology, Chungnam National 
University Hospital, Chungnam National University School of 
Medicine, 3 Sleep Disorders Center, Department of Neurology, 
Soonchunhyang University Cheonan Hospital, Soonchunhyang 
University College of Medicine, 4 Department of Neurology, 
Severance Hospital, Yonsei University College of Medicine, 5 
Department of Neurology, Seoul National University Bundang 
Hospital, Seoul National University College of Medicine

Introduction: Chronotype influences daily functioning and 
sleep quality, often assessed through self-reported question-
naires. Oginska’s Chronotype Questionnaire (ChQ) introduces a 
two-dimensional approach, evaluating circadian phase and dis-
tinctiveness (or amplitude). While strong circadian distinctive-
ness is linked to poorer sleep quality, its association with daytime 
fatigue and sleepiness remains underexplored. This study aims 
to examine the associations between chronotype dimensions 
and daytime functioning, focusing on both circadian phase and 
distinctiveness.
Methods: We analyzed 1,779 participants (mean age: 43.1 ± 12.9 
years; range: 19–65 years; 918 males) from a 2018 nationwide 
Korean survey on sleep and headache. Chronotype was assessed 
using the ChQ, classifying participants as morning, intermedi-
ate, or evening types based on the 25th and 75th percentiles of 
the Morningness-Eveningness score, and as strong or weak dis-
tinctiveness based on the median Distinctiveness score. Fatigue 
and excessive daytime sleepiness (EDS) were measured using the 
Fatigue Severity Scale (FSS) and the Epworth Sleepiness Scale 
(ESS), respectively. Multivariable logistic regression models were 
used to analyze associations between chronotype dimensions 
and daytime functioning, adjusting for potential confounders.
Results: Among participants, 27.3% were classified as morning 
type, 48.5% as intermediate type, and 24.2% as evening type. 
Additionally, 60.20% showed strong circadian distinctiveness. 
Significant fatigue (FSS ≥ 36) was observed in 501 partici-
pants (28.2%). On multivariable analysis, morning chronotype 
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was associated with lower odds of fatigue (OR [95% CI], 0.572 
[0.439–0.746], p< 0.001), while strong distinctiveness was 
associated with higher odds (1.362 [1.097–1.689], p=0.005). 
Combining both dimensions, strong and weak morning chrono-
types had lower odds of fatigue compared to intermediate types 
(0.671 [0.492–0.916], p=0.012 and 0.439 [0.293–0.657], p< 0.001, 
respectively). EDS (ESS ≥ 11) was reported in 12.3% of partic-
ipants. Morning chronotype was associated with lower odds of 
EDS (OR [95% CI], 0.668 [0.466–0.957], p=0.028), while strong 
distinctiveness was linked to higher odds (1.685 [1.236–2.298], 
p=0.001). Combining both dimensions, only weak morning 
chronotype showed significantly lower odds of EDS compared 
to intermediate types (0.505 [0.287–0.889], p=0.018).
Conclusion: This study highlights the importance of evaluating 
both circadian phase and distinctiveness in chronotype research. 
Integrating these dimensions provides a more comprehensive 
understanding of chronotype’s impact on daytime functioning.
Support (if any): 
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THE ASSOCIATION BETWEEN RACISM AND INSOMNIA 
AMONG ASIAN AMERICANS
Sunmin Lee1, Susan Redline2, Suzanne Bertisch3, Chun-Kai Shih1, 
Truc Tran1, Young Joo yoo1, Yuxin Ji1, Sue Thai1, Ichiro Kawachi4

1 University of California, Irvine, 2 Department of Medicine, 
Brigham and Women’s Hospital, Harvard Medical School, 3 
Brigham and Women’s Hospital, Harvard Medical School, 4 
Harvard Chan School of Public Health

Introduction: Studies have found that experiences of racial/eth-
nic discrimination may adversely affect sleep outcomes. However, 
no studies have examined the association between anti-Asian 
racism stemming from the COVID-19 pandemic and its impact 
on insomnia among Asian Americans.
Methods: The cross-sectional study consisted of 256 Chinese-, 
256 Korean- and 267 Vietnamese Americans ages 30 years or 
older residing in Southern California. Anti-Asian racism was 
assessed by using a 6-item scale that included the following ques-
tions. How often have you: (i) witnessed someone blaming Asian 
people for the Coronavirus pandemic?; (ii) been treated differ-
ently or mistreated because someone suspected you of having 
Coronavirus?; (iii) avoided wearing a mask because you are wor-
ried about experiencing anti-Asian racism?; (iv) avoided going 
out in public because you are afraid of someone committing a 
crime against you because you are Asian?; (v) been subjected to 
racial slurs or jokes in person or online because you are Asian?; 
and (vi) How often have other people acted uncomfortable 
around you or avoided you because you are Asian? The Anti-
Asian racism scale had high internal consistency (Cronbach’s 
alpha=0.82). Responses were summed to create a total score. 
Insomnia was assessed by using the Insomnia Severity Index and 
dichotomized as moderate/severe insomnia (Score ≥ 15) vs. no/
subthreshold insomnia.
Results: Mean age of the study population was 55 year and 
56% identified as female sex. Fifteen percent of the study pop-
ulation reported moderate/severe insomnia. One unit increase 
in the anti-Asian racism scale was associated with 2.18 times 
the odds of having moderate/severe insomnia (95% Confidence 
Interval (CI): 1.40-3.38), adjusting for age, sex, Asian subgroup, 
marital status, education employment status, income, and type 

of health insurance. When depression (assessed by CES-D) was 
further adjusted, the association attenuated (OR=1.60, 95% 
CI: 1.00-2.56). In an exploratory analysis, Korean group had 
the highest association (OR=4.19; 95% CI: 1.92-9.12), followed 
by Vietnamese (OR=4.00; 95% CI: 1.50-10.70), and Chinese 
(OR=0.98; 95% CI: 0.44-2.22) (interaction p-value= 0.05).
Conclusion: Anti-Asian racism associated with the COVID-19 
pandemic was significantly associated with insomnia. Future 
prospective analysis is needed to understand the causal path-
ways linking anti-Asian racism and insomnia among Asian 
Americans.
Support (if any): 
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THE ASSOCIATION BETWEEN PERCEIVED STRESS AND 
INSOMNIA AMONG ASIAN AMERICANS
Sunmin Lee1, Ichiro Kawachi2, Suzanne Bertisch3, Chenghui Wang1, 
Vyvy Truong1, Yizhi Wang1, Tianlang Chen1, Susan Redline4

1 University of California, Irvine, 2 Harvard Chan School of Public 
Health, 3 Brigham and Women’s Hospital, Harvard Medical School, 
4 Department of Medicine, Brigham and Women’s Hospital, 
Harvard Medical School

Introduction: Studies have found that perceived stress is associ-
ated with sleep outcomes. However, there is a lack of data exam-
ining the association between perceived stress and insomnia 
among community-dwelling Asian Americans. We investigated 
the association between perceived stress and insomnia among 
779 community-dwelling Asian Americans.
Methods: The cross-sectional study consisted of 256 Chinese-, 
256 Korean- and 267 Vietnamese Americans ages 30 years or 
older residing in Southern California. We assessed perceived 
stress using a 4-item Perceived Stress Scale (PSS) (Range 0-16; 
Cronbach’s alpha = 0.62). A summed continuous total score 
was calculated. Insomnia was assessed by using the Insomnia 
Severity Index (ISI) and dichotomized as having moderate/
severe insomnia (ISI score ≥ 15) vs. no/subthreshold insomnia. 
Logistic regression analysis examined associations between per-
ceived stress and insomnia.
Results: Mean age of the study population was 55 years, and 
44% identified as male sex. In total, 15% of the study popula-
tion met the criteria for moderate/severe insomnia. One unit 
increase in the perceived stress scale was associated with 1.20 
times higher odds of moderate/severe insomnia (95% Confidence 
Interval (CI): 1.10-1.30), adjusting for age and sex. When this 
association was further adjusted for the Asian subgroup, mar-
ital status, education, employment status, income, and type of 
health insurance, the association did not change substantively 
(OR=1.16, 95% CI:1.06-1,28). However, with further adjustment 
for depression (assessed by the Center for Epidemiologic Studies 
Depression Scale (CES-D)), the association was no longer signif-
icant (OR = 0.99; 95% CI: 0.88-1.10). This association did not 
differ by the Asian subgroup.
Conclusion: Higher levels of perceived stress were associ-
ated with higher odds of insomnia among Asian Americans 
after adjusting for sociodemographic variables. Adjustment of 
depression resulted in attenuation of the association. Whether 
depression mediates or confounds the association between per-
ceived stress and insomnia should be examined in the prospec-
tive analysis.
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Support (if any): This study is funded by the National Institute 
of Minority Health and Health Disparities (R01MD015186; PI: 
Lee)
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SLEEP QUALITY AND SOCIAL INTERACTION: THE 
MODERATING ROLE OF ATTACHMENT STYLE
Giovanni Alvarado1, Cara Palmer1

1 Montana State University

Introduction: Longitudinal research has consistently linked poor 
sleep health (e.g., short sleep duration, poor efficiency, and irreg-
ular sleep) to the onset of psychiatric symptoms and disorders. 
One important mechanism thought to be responsible for these 
associations is altered emotional and social functioning, such as 
decreased motivation for social engagement, fewer peer relation-
ships, and lower positive affect. However, individual differences 
that may exacerbate the effects of poor sleep are still largely 
unexplored. Anxious attachment (difficulties with trust and low 
self-esteem in relationships) and avoidant attachment (negative 
view of others, avoidance of emotional intimacy) are related to 
more interpersonal conflict and altered emotional experiences in 
relationships, and may result in exaggerated sleep-related soci-
oemotional impairment. The current study examined whether 
attachment moderates the relationship between sleep quality and 
daily socioemotional experiences.
Methods: Participants included 68 young adults who com-
pleted the Pittsburgh Sleep Quality Index, Experiences in Close 
Relationships-Revised questionnaire, and daily self-reports cap-
turing experiences of social emotions and social approach/avoid-
ance behaviors over two weeks.
Results: Preliminary analyses indicated that anxious attachment 
was related to poorer sleep quality (r = -.28, p <.02). Poorer sleep 
quality was also related to fewer daily social approach behaviors 
(r = -.28, p =.02), and marginally more daily reports of guilt/
shame, social rejection/social anxiety, and less feelings of love/
affection towards others (p’s =.07-.08). Regression analyses indi-
cated that attachment anxiety moderated the effect of sleep qual-
ity on daily feelings of envy/jealousy (b = -.22, SE =.09, p =.02). 
Poor sleep quality was associated with more daily envy/jealousy 
(b =.55, SE =.27, p =.04), but effect was only significant for those 
with high levels of attachment anxiety (p =.01).
Conclusion: Results suggest that poor sleep quality is related to 
anxious attachment and daily social behaviors/emotions. In addi-
tion, sleep disturbances are related to more envy/jealousy in social 
relationships, but only for those with higher trait relationship anx-
iety. This study provides preliminary evidence that the effect of 
sleep on social emotions may depend on individual differences in 
relationship styles, and that those with insecure attachment may 
be most at risk of the socioemotional effects of poor sleep.
Support (if any): 
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NO ADDED BENEFIT OF TARGETED MEMORY 
REACTIVATION DURING NAPS ON NEGATIVE MEMORY 
RESCRIPTING
Olivia Larson1, Luna Sato1, Sirisha Krishnamurthy1, Ruda Lee1, 
Qiyao Wang1, Elizabeth Siefert1, Philip Gehrman1, Anna Schapiro1

1 University of Pennsylvania

Introduction: Memories for negative life experiences play a key 
role in our mental health and are processed by the sleeping brain. 
Here, we attempted to bias the sleeping brain towards processing 
a more adaptive version of a negative autobiographical memory 
during a nap using targeted memory reactivation (TMR).
Methods: Forty-seven participants (23.6±5.5 years old; 68% 
female) provided details about one negative and one neutral life 
experience and provided self-report ratings on arousal to each 
memory (0=very calm; 10=very aroused) and distress to the 
dominant emotion associated with their negative memory (0=no 
distress; 10=extreme distress). They completed an imagery 
rescripting intervention for their negative memory during which 
they heard a repetitive sound cue and a similar procedure for 
their neutral memory during which they heard a different cue. 
All participants were then allowed a 2-hour PSG-monitored 
nap opportunity in the lab and were randomized to hear either 
the sound cue associated with their negative (n=22) or neutral 
(n=18) memory (i.e., to have one memory “targeted” for reacti-
vation); participants who got less than 15 minutes of non-REM 
sleep were reclassified into a “wake” group (n=7). After the nap 
and one week later, participants repeated arousal and distress 
ratings.
Results: Arousal to both negative and neutral memories 
decreased after the interventions and nap period (β=-1.64, p< 
0.0001) and remained lower one week later (β=-1.51, p< 0.0001), 
but this did not depend on whether the memory was cued via 
TMR. Similarly, emotional distress decreased after imagery 
rescripting (β=-2.98, p< 0.0001) and decreased further after the 
nap period (β=-1.00, p=0.04), but this reduction did not depend 
on TMR cueing. Participants in the wake group appeared to 
show a different pattern in which distress to dominant emotions 
increased after the nap period, but this difference was not signif-
icant in the current sample.
Conclusion: TMR did not enhance the arousal- and distress-re-
ducing effects of imagery rescripting, but a nap did appear to 
further reduce emotional distress. Further research on the bene-
fits of sleep and TMR on processing negative autobiographical 
memories is warranted.
Support (if any): 
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Introduction: During military service, sleep/wake patterns are 
often altered due to irregular or unpredictable operational sched-
ules, non-conducive sleeping conditions (e.g., threatening envi-
ronments), and/or time zone changes. The lack of consistency in 
sleep-wake patterns during military service may precipitate sleep 
disturbances post-military. This analysis examined the associa-
tions between objective sleep parameters and self-reported meas-
ures of health in veterans with Gulf War Illness (GWI).
Methods: Participants included 86 veterans with GWI (Mage= 
54.1±7.1 y, 87.2% male) who wore an actigraphy monitor on 
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their non-dominant wrist for 24 hours per day for seven consec-
utive days during a baseline assessment. Actigraphy data were 
manually scored using the manufacturer’s software to derive 
parameters of sleep timing, duration, and quality/continuity 
(time in bed [TIB], midpoint of sleep, total sleep time [TST], 
sleep efficiency [SE], wake after sleep onset [WASO], number of 
awakenings (NWAK), motor activity counts [MAC], and mean 
motor activity during TIB [AMEAN]). Participants completed 
several questionnaires: Patient Health Questionnaire (depres-
sion), Posttraumatic Symptom Checklist (PTSD), PROMIS® 
Adult Short Form v1.0 – Pain Interference, and Pittsburgh Sleep 
Quality Index. Associations between objective sleep parame-
ters and self-reported measures of health were examined using 
Spearman’s rank correlations.
Results: Many of the participants (n=62; 72.1%) slept less than 
six hours per night with some sleeping less than five (n=36; 
41.9%). Participants on average slept 5.3±1.6 h (SD), had 
27.6±10.4 awakenings, 83.8±33.2 min of WASO, and a SE of 
72.7±8.3% per night. Spearman correlations revealed that MAC 
and AMEAN were positively related to self-reported sleep qual-
ity (rho= 0.35, 0.33, respectively), depression (rho= 0.27, 0.30), 
PTSD (rho= 0.22, 0.28), and pain interference (rho= 0.26, 0.24; 
p< 0.05 for all). WASO and SE were also significantly related to 
subjective sleep quality (rho= 0.27, -0.31; p< 0.01).
Conclusion: Objective parameters of poor sleep quality and 
continuity (MAC, AMEAN, WASO, SE) were associated with 
poor self-reported sleep quality and greater symptoms of depres-
sion, PTSD, and pain interference in veterans with GWI. Future 
research will assess variability in sleep timing and profiles of sleep 
characteristics and their impact on functional health outcomes.
Support (if any): Veterans Affairs, Office of Research and 
Development, Clinical Science Research and Development 
under Merit Review Grant #SPLD-013-13S.
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Introduction: Previous studies found that religious involvement, 
both public (e.g., religious attendance) and private (e.g., prayer) 
activity, is associated with better sleep, including increased sleep 
duration and quality. Furthermore, some evidence suggests 
that this connection may be modified by depressive symptoms. 
However, little is known about how religiosity is associated with 
other aspects of sleep health, such as global sleep health, sleep 
regularity, and insomnia symptoms, and whether anxiety symp-
toms impact this association. This study sought to explore how 
public and private religious involvement are associated with 
sleep health factors and whether anxiety symptoms moderate 
these associations.
Methods: Participants (N=370) were middle-aged and older 
adults (Mage=62.8, 60.3% female) who participated in an online 
study that included questionnaires measuring religious attend-
ance, private religious involvement, global sleep health, insomnia 
symptoms, sleep regularity, daytime sleep-related impairment, 
and anxiety symptoms. Bivariate correlations examined direct 
associations between variables while SPSS PROCESS macro 
was used to determine whether anxiety moderated associations 
between religiosity and sleep.

Results: More religious attendance was correlated with poorer 
sleep health, higher insomnia symptoms, lower sleep regularity, and 
increased daytime sleep-related impairment (all p’s <.01). Higher 
private religious involvement was correlated only with increased 
sleep regularity (p <.01). Anxiety moderated the associations 
between religious attendance and sleep factors such that those with 
high anxiety symptoms showed a positive association between reli-
gious attendance and better sleep, while those low in anxiety symp-
toms had a negative association. Similarly, anxiety moderated the 
association between private religious involvement and sleep regu-
larity, such that those high in anxiety symptoms had a significantly 
stronger positive association than those low in anxiety symptoms.
Conclusion: Overall, public religious involvement was associ-
ated with poor sleep, while private involvement was associated 
with better sleep health. Anxiety may impact the religiosity-sleep 
association as those high in anxiety symptoms had a positive 
association between religious involvement and sleep health, while 
those low in anxiety had the opposite, a negative association. 
These results suggest that different factors of religiosity may be 
uniquely associated with aspects of sleep health, and that anx-
iety may be an important underlying factor of this association.
Support (if any): 
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Introduction: Disrupted sleep is a common symptom following 
traumatic brain injury (TBI). It can last for months and impair 
the recovery process. Sleep disturbances can also contribute to 
memory dysfunction and induce adverse changes in cognitive 
performance. Understanding the mechanisms of sleep abnor-
malities triggered by TBI is essential for managing functional 
recovery and improving the quality of life in patients with TBI.
Methods: Continuous video EEG monitoring was used to 
investigate sleep patterns after experimental TBI. Injury Model: 
Controlled cortical impact (CCI) injury was induced in a large 
animal model (swine). It produced clinically relevant focal and 
diffuse pathologies previously described in human post-mortem 
TBI tissue. Electrodes Implantation: MRI-based Brainsight neu-
ronavigation system was used to guide 64-channel silicon depth 
electrodes into the ipsilateral cortex and hippocampus of pigs 
two (n=3) and four (n=1) months after CCI and sham (n=2) 
injuries. Four skull ECoG screw electrodes were also placed on 
the contralateral and ipsilateral hemispheres to the CCI injury 
site. Wireless EEG System: Neuralynx CUBE2 head stage was 
used to acquire 30kHz EEG signals and wirelessly record them 
with the Digital Lynx 4SX system. Sleep Analyses: 2D pose 
estimation software YOLO was used for video-based activity 
tracking in home cages. Animals’ velocity synchronized with 
EEG was used to identify sleep-wake cycles. The measure of ani-
mals’ movement and spectral analyses of cortical delta, cortical 
gamma, and hippocampal theta oscillations were used to stage 
sleep (awake, NREM, and REM).
Results: Two months after the CCI injury, an increase in ani-
mals’ movement during sleep was identified. Moreover, tiny 
twitches in the animals’ bodies were present during REM sleep. 
Additionally, sharp-wave ripples and high-frequency oscillations, 
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hallmark hippocampal oscillations present only during awake 
state and NREM sleep, were also present during REM sleep two 
months after the CCI injury. These symptoms were even more 
pronounced at four months after the CCI injury.
Conclusion: These results may indicate the development of paras-
omnias (REM sleep without atonia) after TBI. Further investigation 
will be vital to understand how progressive changes in REM sleep 
might evolve in parallel with other TBI-associated pathologies.
Support (if any): DoD W81XWH-20-1-0838, 
W81XWH-20-1-0901, W81XWH-22-1-0287; VA I01RX003498-
01, 1I21RX004629-01
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Introduction: Sleep disturbances affect a significant portion of 
college students in the United States, with 60% meeting the crite-
ria for poor sleep quality (Becker et al., 2018). Identifying mod-
ifiable psychological factors, such as self-compassion, to alleviate 
these issues is essential. While self-compassion has emerged as a 
promising resource linked to improved sleep, the cognitive path-
ways contributing to this association remain unclear. Theoretical 
models of insomnia emphasize the role of dysfunctional interpre-
tive processes—including unrealistic attitudes, beliefs, and expecta-
tions about sleep—and psychophysiological arousal as mechanisms 
maintaining sleep disturbances (Lundh & Broman, 2000; Harvey, 
2002). For instance, poor sleepers often engage in maladaptive 
strategies, such as thought suppression, worry, rumination, and 
imagery control, which perpetuate arousal and interfere with sleep 
onset and maintenance (Espie et al., 2006). Self-compassion, char-
acterized by treating oneself with kindness and understanding dur-
ing difficult times (Neff, 2003), may mitigate dysfunctional control 
strategies through its facilitation of adaptive coping (Allen & Leary, 
2010) and emotion regulation strategies, such as tolerating negative 
emotions (Diedrich et al., 2017). Building on models emphasizing 
dysfunctional cognitive processes in sleep disturbances, this study 
examined self-compassion as a modifiable factor in these pathways.
Methods: 221 undergraduate students (M = 19.88, SD = 1.50) 
completed measures of self-compassion, dysfunctional sleep 
beliefs and attitudes, pre-sleep arousal, and sleep quality.
Results: A serial mediation model examined whether dysfunc-
tional sleep beliefs and attitudes (M1) and pre-sleep arousal (M2) 
sequentially mediated the relationship between self-compassion 
(X) and poor sleep quality (Y). Self-compassion had an indirect 
association with poor sleep quality through dysfunctional sleep 
attitudes and beliefs and pre-sleep arousal (X→M1→M2→Y; 
completely standardized indirect effect = -.05, SE =.01, 95% CI 
[-.08, -.02]). The non-significant direct effect of self-compassion 
on sleep quality with mediators suggests full serial mediation 
(direct effect = -.02, p =.772, 95% CI [-.66,.50]).
Conclusion: Self-compassion may reduce unrealistic expecta-
tions and maladaptive beliefs about sleep, lowering cognitive and 
physiological arousal before bedtime and ultimately improving 
sleep quality. Although the observed effect size was small, these 

findings highlight the potential of self-compassion as a modi-
fiable factor in targeted interventions addressing cognitive and 
psychophysical sleep disruptions.
Support (if any): n/a
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Introduction: Nighttime caffeine administration and bright light 
exposure has been shown to reduce melatonin levels, increase core 
body temperature, and increase alertness and performance. The 
effects of nighttime caffeine and bright light exposure on mood 
however is less understood. Here we examined the effects of 
evening caffeine administration and bright light exposure individ-
ually and in combination on mood outcomes in the evening hours.
Methods: Five healthy adults (3 females) aged (24±4 years) par-
ticipated in a randomized, double-blind, placebo-controlled, 
crossover research design. Participants were studied in the 
Sleep and Chronobiology Laboratory on four separate visits. 
Following an initial constant routine to assess circadian phase, 
participants were assigned to one of four treatment conditions 
including caffeine (2.9 mg/kg) or placebo (rice-filled powder) 
3h prior to habitual bedtime plus 3h of bright (~3000 lux) or 
dim light (1.5 lux) exposure starting at habitual bedtime. Mood 
was assessed including 17 mood variables, using Visual Analog 
Scales (VAS) during treatment.
Results: Participants reported being more interested and more 
friendly when receiving caffeine versus placebo (p< 0.05) and dur-
ing exposure to dim versus bright light (p< 0.05). Furthermore, 
participants reported feeling less sad during the dim-light-caf-
feine versus the dim-light-placebo (p< 0.05) and bright-light-caf-
feine (p< 0.05) conditions.
Conclusion: These findings show that mood outcomes were gen-
erally more positive (i.e., more interested, more friendly, and less 
sad) after receiving caffeine in the evening hours, but that mood 
was generally less positive during exposure to bright light. Our 
findings for caffeine are consistent with prior research show-
ing that caffeine elevates mood during daytime and nighttime. 
Previously, bright light has been shown to have beneficial effects 
on mood during the morning/daytime. Our findings suggest that 
the effects of bright light exposure on mood may be dependent 
upon the biological time of day, with evening exposure being less 
favorable. The latter is consistent with epidemiological findings 
that artificial light at night is associated with mood disorders.
Support (if any): NIH HL081761 and TR001082
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Introduction: American Servicemembers are routinely exposed 
to prolonged periods of intense stress during deployment and 
combat exposure. These stressors are critical risk factors for the 
pathogenesis and severity of psychiatric disease—a leading cause 
of permanent disability within VA that significantly increases 
risk of suicide. However, the identity of the regions, cell types, 
and mechanisms integrating the effect of stress on sleep disrup-
tion remain poorly characterized, thus hindering the develop-
ment of effective treatments. I have previously found that BF 
Npas1+ neurons project to numerous brain regions implicated 
in arousal, reward, and the stress response, and disrupt normal 
sleep behavior and oscillatory activity when chemogenetically 
activated, and are therefore potential mediators for stress-in-
duced sleep disruption and psychiatric disease.
Methods: I explored this using a chronic multimodal stress 
paradigm (10 days, 4h/day) in mice. Mice were implanted with 
EEG and EMG electrodes to monitor sleep behavior and oscil-
lations before and during the 10 days of stress. Stress-sensitive 
mice were identified by a reduction in their sucrose preference. 
Immunohistochemistry was performed in basal forebrain tissue 
for the transcription factor NPAS1 and the immediate early gene 
cFOS.
Results: Preliminary findings indicate that Npas1+ neurons in 
the basal forebrain (BF) are potently activated by stress (30-
40+% cFOS-expressing), correlating with disruptions in sucrose 
preference. These stress-sensitive mice tended to spend less 
time awake (n=8, p=0.13) and in NREM sleep (p=0.09) during 
the light-(active) period, with more dramatic shifts seen in the 
dark-(inactive) period with wake (p< 0.05) and NREM sleep (p< 
0.01). Individual wake and NREM bouts tended to be less fre-
quent after stress. Furthermore, slow and delta wave decreased 
following stress, correlating to the degree of increased NREM 
sleep. Sleep-spindle density also significantly decreased follow-
ing chronic stress. Notably, the proportion of cFOS-expressing 
Npas1+ neurons correlates with the post-stress change in wake 
(p=0.07), and with NREM (p=0.04) and REM sleep (p=0.01).
Conclusion: I conclude Npas1+ basal forebrain neurons are 
potently activated by stress and may play a key role in stress-in-
duced sleep and psychiatric illness.
Support (if any): This work was supported by US VA Merit 
Awards I01 BX004673, I01 BX002774, and the HMS DSM 
T32 Training Program in Sleep, Circadian and Respiratory 
Neurobiology.
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Introduction: Sleep difficulties are prevalent among Latinos in 
the United States. Individuals with insomnia have been shown 
to experience a greater number of stressful life events compared 
to those without insomnia, yet social support may be a coun-
ter-balancing factor. The purpose of this study was to examine 
associations between stressful life events and emotional support 
and insomnia.
Methods: A population-level sample (N = 603) from DORMIR 
that focuses on the causes of insufficient sleep in rural and urban 
areas of Florida was utilized. Stressful life events were assessed 
based on the number of major stressors experienced within the 
last year (e.g. marital separation, loss of spouse). Emotional 
support was measured using the PROMIS Emotional Support 
4, with higher scores indicating greater perceived emotional 
support. Severity of insomnia was assessed using the Insomnia 
Severity Index (ISI), where higher scores reflect more severe 
insomnia. Linear regression analyses were performed to assess 
the effects of both stressful life events and emotional support 
on ISI scores, adjusting for covariates including age, gender, 
education, race, Hispanic ethnicity, marital status, employment, 
income, and language.
Results: The number of stressful life events was positively asso-
ciated with ISI score (β = 1.05; 95% Confidence Interval [CI]: 
0.48 to 1.62; P < 0.001), while emotional support was negatively 
associated with ISI score (β = -0.30; 95% CI: -0.42 to -0.17; P < 
0.001). Spanish-speaking individuals are associated with signifi-
cantly higher ISI scores compared to English-speaking individu-
als (β = 1.70; 95% CI: 0.69 to 2.69; P < 0.001).
Conclusion: Stressful life events and emotional support are key 
predictors of insomnia among rural and urban Latinos, with 
more stress associated with higher ISI scores and greater social 
support associated with lower ISI scores. Spanish-speaking indi-
viduals tend to have higher levels of insomnia severity compared 
to English-speaking individuals. Further studies are needed 
focusing on whether other factors mediate the effects of stress 
and emotional support on insomnia.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 
R01MD016236, R01MD016236-03S1, R01MD004113; 
R01AG072644, R01AG067523, R01AG075007, U19AG074865, 
R56AG072547, R01AG072547; OT2OD032581; R21AA029201
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Introduction: Sleep health is critical for overall health and men-
tal well-being. Both anxiety and social support can influence 
one’s sleep quality, as high levels of anxiety and inadequate 
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levels of social support are associated with worsening sleep out-
comes leading to declining insomnia levels. There is a lack of 
research and literature regarding the association between anxiety 
and social support on insomnia as it pertains to the Insomnia 
Severity Index (ISI). This study aims to evaluate the associations 
of anxiety and social support with insomnia amongst English 
and Spanish speaking Hispanics in Florida.
Methods: Survey data were collected from Determinants, 
Outcomes, Responses, and Markers of Insufficient Sleep in 
Rural-Urban (DORMIR) study, a cross-sectional study at the 
University of Miami Miller School of Medicine. A linear regres-
sion analyses was built to regress ISI on the PROMIS Emotional 
Distress Anxiety (Short Form 8a) and PROMIS Emotional 
Support Scale (Short Form 4a), adjusting for age, sex, race/eth-
nicity, Hispanic origin, marital status, employment, education, 
income, Body Mass Index (BMI), and whether the respondent 
participated using the English or Spanish version of the ques-
tionnaires among 603 participants.
Results: The average age amongst the English and Spanish 
speaking participants was 41.57 ± 16.65 with a total of 223 indi-
viduals in the Spanish-speaking sample and 380 in the English-
speaking sample. The study has a total of 399 (66.2%) females 
and 204 (33.8%) males. A one-unit increase in anxiety scores was 
associated with a 0.32 increase in ISI scores (b [95% Confidence 
Interval (CI)]: 0.32 [0.24, 0.39], p< 0.001). A one-unit increase in 
social support was nearly associated with a -0.11 decrease in ISI 
scores (b [95% CI]: -0.11 [-0.23, 0.01], p=0.069).
Conclusion: Higher anxiety levels are associated with worsening 
ISI scores, while an increase in social support scores may asso-
ciate with lower ISI outcomes amongst the English and Spanish 
speaking sample. Anxiety and social support independently were 
associated with ISI outcomes. Additional research is needed to 
assess the relation between anxiety levels and social support to 
enhance overall ISI scores and overall sleep quality.
Support (if any): R01HL152453, R01HL142066, R01HL095799, 
R01MD016236, R01MD016236-03S1, R01MD004113, 
R01AG072644, R01AG067523, R01AG075007, U19AG074865, 
R56AG072547, R01AG072547, OT2OD032581, R21AA029201
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Introduction: Healthy foster parent-child relationships are criti-
cal for children’s overall health (Frosch et al., 2021). With par-
ents playing a significant role in children’s bedtime routines and 
sleep health, understanding foster parents’ emotional investment 
in children under their care is important. Emotional investment 
includes foster parents’ willingness to commit to the child’s 
health and wellbeing and think of them as part of their family. 
While studies have examined sleep health and bedtime routines 
in this child population, foster parents’ emotional investment 
has been unexplored. This study examined associations between 
foster parents’ emotional investment and children’s sleep health.
Methods: Foster parents (n = 218) were recruited to complete a 
Qualtrics questionnaire through open/closed Facebook groups 

for US foster parents (focus on child ages 3-11). The Foster Parent 
Emotional Investment Scale (FPEIS) was developed to measure 
foster parents’ emotional investment in the children under their 
care. Similarly, the Revised Inventory of Parental Attachment 
(RIPA) Trust subscale assessed trust between the parent and 
child (Johnson et al., 2003). Sleep health was assessed using the 
PROMIS Sleep Disturbance, Bedtime Routines Questionnaire 
(BRQ), sleep quality scale, and the use of sleep comfort objects 
(Forrest et al., 2018). Associations between sleep health and 
emotional investment was assessed.
Results: The 13-item FPEIS scale had strong internal consistency 
(Cronbach’s alpha =.70). Pearson correlations revealed that higher 
parental emotional investment was associated with consistent 
bedtime routines (r =.42), fewer night wakings (r = -.53), higher 
sleep quality (r =.45), fewer sleep problems (r = -.39), and reduced 
need for sleep comfort objects (r = -.34), p’s <.01. Additionally, 
greater parental trust correlated with consistent bedtime routines 
(r =.47) and fewer night wakings (r = -.36), p’s <.01.
Conclusion: The FPEIS scale demonstrates the importance 
of foster parents’ emotional investment in foster children and 
its association with children’s sleep health. Moving forward, 
interventions related to emotional investment and sleep health 
education programs are necessary to ensure that foster families 
understand their roles in children’s health and wellbeing and 
have the tools to establish healthy sleeping habits to decrease 
sleep challenges for children in the foster care system.
Support (if any): 
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Introduction: Sleep is an active state that plays a critical role 
in memory consolidation, learning, and emotional processing. 
Children exposed to early-life adversity/trauma demonstrate 
disproportionately elevated rates of sleep disturbance, which 
contribute to greater risk for development of cognitive and emo-
tional problems. Yet, sleep and cognition among children who 
experience early adversity/trauma remains understudied. This 
study examined, for the first time, objectively measured differ-
ences in sleep and sleep-related emotional memory between chil-
dren with and without foster care histories.
Methods: Data were collected from two groups of 3- to 5-year-old 
U.S. children (M= 4.38 years, SD=0.78 years): children adopted 
from foster care (N=32) and a community sample (N=35). 
Demographic variables did not significantly differ between the two 
groups. Sleep was measured objectively using actigraphy and sub-
jectively via Children’s Sleep Habits Questionnaire (CSHQ), and 
the Nap Transition Questionnaire (NTQ). To assess emotional 
memory, participants remotely viewed a video story containing 
neutral and negative elements and completed evening (immedi-
ate) and morning (delayed) recall tasks. Adverse childhood expe-
riences (ACEs) were assessed using the ACE questionnaire.
Results: As expected, the adopted sample experienced more 
ACEs (M=3.9; Range: 1-9) than the community sample (M=0.17; 
Range: 0-2). Children adopted from foster care had significantly 
shorter actigraphy-based sleep duration (t(45)=2.1004, p<.05) 
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and worse sleep quality, including higher WASO (t(45)=-3.0326; 
p<.01), and lower efficiency (t(45)=4.0247; p<.001). Further, the 
adopted sample scored higher on the CSHQ Parasomnia sub-
scale (t(59)=2.064; p<.05), which was significantly correlated 
with ACEs (r(59)=0.398; p<.01). However, the community sam-
ple had a later sleep midpoint (t(41)=2.348; p<.05) and a lower 
nap frequency across the week (t(54)=-2.5526; p<.05). There 
were no significant differences in total memory scores or negative 
bias on the emotional memory story task between the groups.
Conclusion: Findings corroborate prior work demonstrating 
that children with early-life adversity/trauma (e.g., those adopted 
from foster care) experience poorer nocturnal sleep health, 
assessed both objectively and subjectively. Moreover, ACEs may 
contribute to higher rates of parasomnias. Future studies should 
examine emotional memory performance in a larger sample and 
in a controlled setting.
Support (if any): Funded by the University of Houston Small 
Grants Program (FY23).
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PERCEIVED SAFETY AND INSOMNIA SEVERITY: 
EXPLORING THE ROLE OF PHYSICAL AND 
EMOTIONAL ABUSE IN INSOMNIA
Carolina Scaramutti1, Joon Chung1, Ziyi Ding2, Dunia Mejia3, 
Jasmine Rubio2, Camila Pow-Sang2, Stacyca Dimanche2, 
Mary Carrasco4, Laurent Garchitorena2, April Rogers5, 
Debbie Chung6, Ferdinand Zizi2, Alberto Ramos1, Girardin Jean-
Louis7, Azizi Seixas7

1 University of Miami, 2 University of Miami Miller School of 
Medicine, Department of Informatics and Health Data Science, 
3 University of Miami Miller School of Medicine, Department 
of Informatics and Health Data Science, 4 Lincoln Memorial 
University Debusk College of Osteopathic Medicine, 5 St. John’s 
University, 6 University of Miami Miller School of Medicine, 
Department of Psychiatry and Behavioral Sciences, 7 University of 
Miami Miller School of Medicine

Introduction: Feeling unsafe is antithetical to healthy sleep. 
This study aims to explore the relationship between reports of 
physical or emotional abuse, and insomnia severity as measured 
by the Insomnia Severity Index (ISI) in a diverse population of 
Latin American and Hispanic individuals residing in both rural 
and urban communities in Florida.
Methods: The Determinants, Outcomes, Responses, and 
Mechanisms of Insufficient Sleep in Rural-Urban Settings 
(DORMIR) study investigates the relationship between insuffi-
cient sleep and cardiovascular health. Of 603 respondents, 381 
(63.2%) responded in English and 222 (36.8%) responded in 
Spanish. Respondents of 23 different national origins are rep-
resented. The average age was 41.6 ± 16.6 years, and there were 
399 females, 204 males. A ‘Safescore’ was computed by adding 
responses to 4 domains from the Social Needs Screening Tool 
(AHC), answered on a 5-point scale (never, rarely, sometimes, fairly 
often, frequently) measuring frequency of how often ‘anyone’, 
including family and friends: i) “physically hurt you”; ii) “insult or 
talk down to you”; iii) “threaten you with harm”; iv) “scream or 
curse at you”. Scores range from 0-20 (higher is less safe). A linear 
regression was conducted to examine the relationship between the 
AHC Safescore and Insomnia Severity Index (ISI), adjusting for 
age, sex, race/ethnicity, marital status, education level, employment 

status, Body Mass Index, income, and whether the questionnaire 
was responded to in English/Spanish.
Results: A 1-unit increase in the Safescore was associated with 
a 0.46 increase in ISI scores (β [95% Confidence Interval] (95% 
CI) = 0.46 [0.24, 0.67], p< 0.001). Of the 4 domains, “insult or 
talk down to you” and “scream or curse at you” were the pri-
mary drivers of the statistical signal. Per increase in frequency of 
“insult or talk down to you” and “scream or curse at you”, ISI 
scores are estimated to increase by 1.66 and 1.33 points, respec-
tively (1.66 [0.64, 2.67], p< 0.001; 1.33 [0.76, 1.90], p< 0.001).
Conclusion: Emotional safety concerns were associated with 
greater insomnia severity. Future interventions should focus on 
creating safe environments and providing targeted support to 
vulnerable populations.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 
R01MD016236, R01MD016236-03S1, R01MD004113; 
R01AG072644, R01AG067523
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SLEEPING TO COPE OR COPING TO SLEEP? 
EXPLORING THE ASSOCIATION BETWEEN SLEEP AND 
EMOTION REGULATION IN ADOLESCENCE
Todd Obilor1

1 University of Washington

Introduction: Using path analysis, we examined bidirectional 
associations to determine the impact of sleep quality on the use of 
active or avoidant emotion regulation strategies and conversely, 
whether those emotion regulation strategies predicted sleep qual-
ity. Additionally, we analyzed whether sleep quality or emotion 
regulation strategies independently predicted psychopathology.
Methods: Data came from a longitudinal study of 226 children 
and adolescents with measures of sleep quality, emotion regula-
tion, and internalizing and externalizing problems collected at 
ages 14 and 16. Analyses controlled for emotional and behavio-
ral problems assessed at age 11.
Results: Findings demonstrated that sleep quality and emotion 
regulation strategies independently predicted internalizing and 
externalizing symptoms at ages 14 and 16. Sleep quality did not 
predict emotion regulation strategies, nor did these strategies pre-
dict sleep quality. However, sleep quality at age 14 predicted inter-
nalizing and externalizing symptoms at age 14 and internalizing 
symptoms at age 16. Avoidant emotion regulation strategies at age 
14 predicted internalizing symptoms, while active strategies were 
negatively associated with internalizing symptoms at both ages.
Conclusion: These findings suggest that sleep quality and emo-
tion regulation strategies independently influence adolescent 
psychopathology and could be key targets for prevention and 
intervention.
Support (if any): 
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AIR POLLUTION AND PSYCHOSOCIAL STRESS 
EXPOSURES IN RELATION TO SLEEP HEALTH IN 
MIDDLE CHILDHOOD
Jonika Hash1, Logan Dearborn1, Christine Loftus1, 
Catherine Karr1, Adam Szpiro1, Emily Barrett2, Kaja LeWinn3, 
Ruby Nguyen4, Paul Moore5, Brent Collett6, Amanda Noroña-Zhou3, 
Nicole Bush3, Sheela Sathyanarayana1
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Introduction: Prior studies raise concern for air pollution and 
psychosocial stressors as potential independent risk factors of 
poor sleep health in children. Chemical-by-non-chemical stress 
interaction frameworks further suggest that joint air pollution 
and psychosocial stress exposures could exacerbate this risk, but 
such interactions are poorly understood. We examined independ-
ent and interactive associations of air pollution (PM2.5, NO2, 
and O3 exposures during early infancy and early childhood) and 
psychosocial stressors (adverse childhood experiences/ACEs) 
with sleep health outcomes in middle childhood.
Methods: Participants included 1,166 children from a three-cohort 
consortium (ECHO-PATHWAYS) with available air pollution and 
sleep data. Of these, 719 from a single cohort (CANDLE) addi-
tionally had ACEs data. Spatiotemporal prediction modeling was 
used to estimate PM2.5 (µg/m3), NO2 (ppb), and O3 (ppb) at chil-
dren’s residential locations, time-weighted across early infancy (0–6 
months) and early childhood (6 months–6 years) exposure periods. 
ACEs were measured via retrospective parent report of children’s 
cumulative lifetime exposures (up to age 8–9 years) to eight ACE 
types. Sleep outcomes were measured via children’s self-report 
on the PROMIS sleep disturbance and sleep-related impairment 
questionnaires at age 8–9 years. Analyses fit linear regression mod-
els and adjusted for a priori-selected confounders.
Results: In the ECHO-PATHWAYS cohort, greater NO2 expo-
sure during early infancy associated with lower sleep-related 
impairment in middle childhood (β=-0.31, 95% CI [0.01, 0.61]). 
In CANDLE only, the NO2-by-ACEs interaction term was sig-
nificant for the early infancy (β=0.43, 95% CI [0.08, 0.78], p=.02) 
and early childhood (β=0.41, 95% CI [0.08, 0.73], p=.02) NO2 
exposures periods on sleep-related impairment in middle child-
hood: Greater NO2 associated with lower sleep-related impair-
ment at lower ACE levels, but at higher ACE levels, greater NO2 
associated with greater sleep-related impairment.
Conclusion: This study adds novel evidence of independent 
NO2 and interactive NO2-by-ACEs associations with sleep-re-
lated impairment. Other findings were null and inconsistent with 
prior research.
Support (if any): NIH UG3/UH3OD023271, R01HL109977, 
R01ES25169, UG3/UH3OD023305, P30ES007033, P30ES005022, 
1UG3OD023271-01, 4UH3OD023271-03, UG3OD035528, 
P30ES00703, K12ES033584, R56ES026528, R01ES023500, 
R01ES02588, P01AG055367 from NIA, NCATS of NIH (UL1 
TR002319), the Urban Child Institute, the Kresge Foundation 
Grant No. 243365, and STAR research assistance agreements 
(RD831697, RD-83830001, RD83479601, R83374101).
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THE RELATIONSHIP OF SLEEP HYGIENE, SLEEPINESS, 
AND SLEEP QUALITY TO MENTAL HEALTH (BURNOUT, 
DEPRESSION, ANXIETY, AND STRESS) AMONG 
COLLEGE STUDENTS
Jennifer Peszka1, Elaine Schomburg1, Katherine Scalzo1, 
Max Nierstheimer1, Avery Fry1, Cecelia Schneider1, Bruce Moore2, 
David Mastin2

1 Hendrix College, 2 University of Arkansas Little Rock

Introduction: Student burnout has been reported from 10.3% to 
71.0% and mental health symptoms have worsened for young 
adults in recent years. Disturbed sleep has been linked with burn-
out and mental health issues (e.g. reduced engagement, poor 
academic achievement, low self-efficacy, low self-esteem, sleep 
disorders, and suicidal ideation) and may increase vulnerability. 
Sleep hygiene, behaviors related to quality and quantity of sleep 
(e.g. consistent bedtimes, comfortable sleeping conditions, and 
technology use during and before bed), may provide an avenue to 
treat or protect from burnout, depression, anxiety, and stress. We 
assessed the relationship between sleep hygiene, sleepiness, sleep 
quality, and mental health in college students and examined spe-
cific modifiable sleep hygiene behaviors as potential targets for 
intervention.
Methods: 104 undergraduate students (M = 20.4 years, SD = 
1.32, 77 females, 23 males) completed online questionnaires: 
Pittsburg Sleep Quality Index, Epworth Sleepiness Scale, Sleep 
Hygiene Index-Technology, Copenhagen Burnout Personal 
Subscale, School Burnout Inventory, Depression Anxiety Stress 
Scale, and Mental Toughness Questionnaire.
Results: Sleep Quality and Sleepiness: Greater sleep disturbance 
was significantly related to greater personal burnout, school 
burnout, depression, anxiety, and stress, rs (59)=.233 to.537, 
all ps <.05. Greater sleepiness was significantly related to more 
personal burnout, r(73)=0.338, p=.002, anxiety, r(76)=0.396, 
p<.001, and stress, r(74)=0.349, p=.001. Sleep Hygiene: Poor 
sleep hygiene was related to greater personal burnout, r(72)=.365; 
p<.001, school burnout, r(71)=.336; p=.002, and lower mental 
toughness, r(72)= -.237; p=.021. Poorer mental health was sig-
nificantly related to the specific sleep hygiene behaviors of long 
naps, irregular bedtimes, extended time in bed, negative emo-
tions before bed, and anxiety in bed. Frequent technology use in 
bed predicted all negative mental health measures, rs (72)=.202 
to.334, all ps<.05.
Conclusion: We found a relationship between sleep, sleep hygiene, 
burnout, and mental health. Sleep disturbance and maladaptive 
sleep hygiene were significantly related to poorer mental health 
in these students. The sleep hygiene behaviors identified here 
(especially technology use during bedtime) are modifiable with 
cognitive and behavioral interventions and could be avenues for 
reducing mental health vulnerability in this student population.
Support (if any): Virginia A. McCormick Pittman Distinguished 
Professorship
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STRESS-RELATED NEURAL MECHANISMS LINKING 
EARLY ADVERSITY TO SLEEP DISTURBANCES: THE 
ROLE OF AMYGDALA REACTIVITY
Nicholas Harris1, Christine Peng2, Brant Hasler2, 
Layla Banihashemi3

1 UPMC Children’s Hospital of Pittsburgh/Western Psychiatry 
Hospital, 2 University of Pittsburgh, 3 Western Psychiatric Hospital

Introduction: Early life adversity (ELA) in childhood is associ-
ated with poorer adulthood sleep quality, though the underly-
ing mechanisms remain unclear. ELA in rodent models induces 
alterations in stress-related neurocircuitry related to neuropsy-
chiatric phenotypes including sleep disturbances. However, this 
circuitry remains less explored in humans. To investigate these 
relationships, we assessed stressor-evoked activity in proximal 



A81

A. Basic and Translational Sleep and Circadian Science VI. Emotion, Stress, and Trauma

SLEEP, Volume 48, Supplement 1, 2025

stress control regions and sleep quality in young adults with dif-
ferential exposure to ELA.
Methods: Participants (n=97, 21-35 years) were recruited with 
graded exposure to ELA as quantified by the Childhood Trauma 
Questionnaire (CTQ). Poor sleep quality was measured with the 
Pittsburgh Sleep Quality Index (PSQI). Each participant under-
went fMRI during a Multi-Source Interference Task (MSIT), a 
Stroop-like mild cognitive stress task. In this task, participants 
identify the number that differs among three numbers in incon-
gruent vs. congruent conditions, with performance titration by 
accuracy. Stressor-evoked activity is extracted from regions of 
interest (bed nucleus of the stria terminalis, BNST; subgenual 
nucleus of the anterior cingulate cortex, sgACC; paraventricular 
nucleus of the hypothalamus, PVN; amygdala) using incongru-
ent vs. congruent contrasts. Linear mixed effect and moderation 
models assessed relationships between ELA, MSIT reactivity, 
and sleep.
Results: Early life adversity (CTQ) was associated with worse 
sleep quality (PSQI) (B_standardized/std=0.53, p< 0.001). In 
the MSIT, significant relative deactivation was demonstrated in 
the BNST, sgACC, PVN, and the basolateral amygdala (BLA). 
No linear bivariate associations were observed between CTQ 
and stress reactivity. However, the relationship between CTQ 
and BLA stress reactivity was moderated by PSQI score (B_
std=-0.31, p=0.003). Participants with the worst sleep quality 
(>75% percentile for PSQI) (n=25) showed that higher CTQ was 
associated with greater stressor-evoked activity (greater relative 
deactivation) within the BLA (B_std=-0.30, p=0.038), an effect 
not seen with better sleep quality (< 25% percentile) (n=21, B_
std=0.70, p=0.25).
Conclusion: In this study, ELA is associated with worse sleep 
and a greater stressor-evoked activity in the basolateral amyg-
dala in adults. A better understanding of subcortical stress-re-
lated neurocircuitry interactions with sleep may inform future 
work on intermediary targets for neuropsychiatric interventions. 
Future studies will assess importance of risk/resiliency factors in 
ELA-related sleep and stress-related neural reactivity measures.
Support (if any): NAH: T32HL082610/T32MH018951, LB: 
K01MH102406/R01MH120065
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SLEEP DURATION AND HIPPOCAMPAL-DEPENDENT 
MEMORY TRAJECTORIES SHAPED BY EARLY 
SUBCLINICAL DEPRESSIVE SYMPTOMS IN 
PRE-ADOLESCENTS
Katharine Simon1, Katherine A. Duggan2, Jayla Harris3, 
Jessica Borelli3, Amir Rahmani3, Uma Rao3, Sara Mednick1

1 University of California, Irvine, 2 North Dakota State University, 
3 UC Irvine

Introduction: Preadolescence is a vulnerable time for the onset 
of depressive symptoms and early depressive symptoms confer 
a heightened risk for long-term depression. The adolescent tran-
sition period is also marked by dynamic shifts in sleep patterns 
that manifest as delayed and variable bedtimes, increased sleep 
onset latency, and reduced homeostatic sleep pressure. Sleep 
supports cognition and mood, with impairment reported with 
insufficient sleep (e.g., short sleep duration, variable timing). 
However, less is understood about the impact on hippocampal 
dependent memory of poor sleep and depressive symptoms dur-
ing the adolescent transition.

Methods: Data included thirty-four 9-to-13-year-olds (M = 
11.75, SD = 1.63, F = 16) in a measurement burst longitudinal 
study spanning one year. Every four months, for seven consecu-
tive days, participants completed daily sleep diaries, a word-pair 
task (hippocampal-dependent), and questionnaires on depres-
sive symptoms. Participants wore Garmin Vivo Smart 5 watches 
to monitor sleep patterns. We conducted a group-based trajec-
tory model estimation to identify and cluster subpopulations of 
participants based on longitudinal changes in sleep and sleep-de-
pendent memory.
Results: Preliminary analyses revealed that baseline subclinical 
depressive symptoms served as a key factor in clustering youth 
and were associated with the rate of decline in total sleep time 
across the age range. Youth with higher initial depressive symp-
toms exhibited a steeper decline, and slope clusters were predicted 
by these initial depressive symptoms. Regarding sleep-dependent 
memory, baseline depressive symptoms again clustered youth 
and their performance. Youth with lower depressive symptoms 
followed a quadratic trajectory in performance over the year, 
whereas youth with higher depressive symptoms showed a flat 
trajectory in sleep-dependent performance change and reduced 
ability to distinguish between targets and false alarms.
Conclusion: Our initial trajectory analyses suggest that depres-
sive symptoms may serve as an early vulnerability marker. 
Baseline subclinical depressive symptoms emerged as a predic-
tor for the rate sleep duration declined across pre-adolescence. 
Further, they predicted overnight sleep-dependent memory per-
formance change, suggesting possible potential consolidation 
issues for those with higher symptoms. Monitoring daily and 
longitudinal changes in sleep offers valuable insight into the 
longitudinal interplay between sleep and depressive symptoms, 
which can be used for future intervention development.
Support (if any): Award to KS: NICHD/NIH K08HD107161
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RELATIONSHIP BETWEEN SLEEP HEALTH OF RURAL 
COLLEGE FRESHMAN AND SCREEN TIME
Hershel Robert Nemer1

1 Montana State University

Introduction: College students face sleep issues, including dif-
ficulty maintaining consistent sleep schedules and not getting 
enough sleep. Rural students face unique challenges compared 
to their peers, including adjusting to a louder, faster-paced life-
style and a more affluent environment, all of which may cause 
increased stress and ultimately impact sleep. Excessive screen 
time usage also impacts sleep negatively. Combined with the 
challenges of transitioning to a college environment, sleep for 
rural college freshmen is likely to be impacted by screen time. 
Although numerous studies have been conducted on screen 
time, including some involving sleep, there is a gap in research 
regarding sleep health of rural freshmen in the United States. 
In this study we hypothesized that more phone use within two-
hours before bedtime is associated with shortened sleep dura-
tion, poorer sleep quality, and later sleep timing for freshmen 
in college from rural areas. Twenty freshmen (aged 18 to 24) 
from rural backgrounds were recruited, all of which enrolled in 
a public university in the Western United States. Objective meas-
ures of sleep quantity and quality using GENEActiv wearable 
devices were collected over the course of one month. Key sleep 
measures include nocturnal sleep duration (measured by total 
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sleep time), sleep quality (measured by wake-after-sleep-onset), 
sleep timing (measured by midpoint of nocturnal sleep), and 
daytime naps. We also collected data on hourly phone screen 
time use records and most-used applications during the study 
period. In addition, participants reported their prior screen time 
use (ABCD Youth Screen Time Survey) and sleep health before 
college. A one-on-one interview was conducted with the partic-
ipants to collect qualitative information on any influential fac-
tors of their sleep and phone use, such as exams, social activities, 
and illnesses. We plan to examine the between-person and with-
in-person associations of phone screen time and sleep factors 
with a multilevel regression analysis. Regression model results 
will provide insights on the effect of phone use on sleep health 
for college students from rural areas. The qualitative and quanti-
tative data will be combined to develop actionable recommenda-
tions for improving sleep health among rural college freshmen as 
they adjust to college life.
Methods: Above
Results: Above
Conclusion: Above
Support (if any): 
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THE IMPACT OF DEPRESSION ON SLEEP AMONG HIGH 
SCHOOL STUDENTS IN JAMAICA
Anuradha Ramdas1, Jasmine Davis1, Josef Thomas2, 
Gerren Austin2, Avril Dailey2, Ken-Garfield Douglas2, 
Janelle Greene2, Marvin Reid2, Winston De La Haye2, Denise Vidot1

1 University of Miami, 2 University of the West Indies

Introduction: Depression is associated with sleep disorders such 
as insomnia; reported to create a cycle that makes it difficult to 
get an adequate amount of sleep. As adolescents (ages 10-19) 
develop, adequate sleep is an important component of mental 
and physical well-being. We examined this relationship among 
Jamaican high school students.
Methods: The study included a 3-stage stratified cluster sample 
of 358 students (12-to-19-years) from a high school in Kingston, 
Jamaica. Participants completed a web-based questionnaire 
including the Patient Health Questionnaire 9, Car, Relax, 
Alone, Forget, Friends, Trouble (CRAFFT) Screening Tool, and 
Gaming Addictions Scale for Adolescents. Chi-square tests com-
pared proportions.
Results: From this sample (N=358; mean age: 14.8 years), 33.5% 
reported mild depression and 46.6% moderate depression. Over 
half  (57.2%) of students with depression reported issues with 
sleeping (p< 0.0001). Sleep issues were reported in 64.4% of 
females compared to 55.4% of males (p=0.261). Students in 
single parent households reported sleep issues more often than 
two-parent households (69.0% vs 48%; p=0.010). There was a 
higher prevalence reported inadequate sleep among students in 
grades 10-13 (62.4%) compared to 1-9 (58%) in grades 1-9 (p< 
0.05).
Conclusion: Jamaican students with sleep difficulties were more 
likely to have mild to moderate depression. Females, older stu-
dents, and those in single-parent households were also more 
likely to have problems with sleep. Further investigation is 
needed to better understand the relationship between depression 
and sleep in Jamaican adolescents.
Support (if any): T37MD008647
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EXAMINING THE DAILY ASSOCIATIONS BETWEEN 
LONELINESS, RUMINATION, AND SLEEP OUTCOMES IN 
A COMMUNITY SAMPLE OF ADOLESCENTS
Christy Bui1, Kathryn Lemery-Chalfant1, Sierra Clifford1, 
Leah Doane1

1 Arizona State University

Introduction: Sleep is vital for mental and physical health, yet it is 
often influenced by psychological and social factors. Loneliness 
and rumination, key predictors of emotional distress, are con-
sistently linked to poor sleep outcomes. Indeed, the U.S. Surgeon 
General recently identified loneliness as a growing public health 
epidemic, emphasizing its profound impact on health, including 
disruptions to sleep. Much research has focused on trait-level 
links between loneliness, rumination, and sleep, however, emerg-
ing evidence suggests the possibility for daily links. Therefore, 
the current study examined daily within-person links between 
these socioemotional challenges and adolescent sleep outcomes.
Methods: Participants were twins who participated in the 13-year 
study wave (twin M=13.53, SD=1.03) of a broader longitudinal 
study (N=389; 50.3% female; 57.2% non-Hispanic White; 27.6% 
Hispanic/Latino). Twins completed questionnaires, and wore 
wrist-based actigraph accelerometers while completing daily dia-
ries for approximately one week (M=6.70, SD=1.28). Actigraph 
sleep indicators included duration, efficiency, and wake after 
sleep onset [WASO]. Loneliness was assessed daily using a sin-
gle item from the PANAS and rumination with the question, 
“Overall today, how much did you focus on your problems/
stress?”. Three-level multilevel models were fit in Mplus v.8.10.
Results: After controlling for between-person loneliness and 
rumination, day-level loneliness and rumination were not signif-
icant predictors of nightly sleep duration, efficiency, or WASO 
(βs=-.01–.03, ps>.05). However, loneliness and rumination were 
significantly lower on weekends (βs=-.09 to -.03, ps<.001), sug-
gesting that adolescents tend to experience less loneliness and 
rumination on weekends compared to weekdays. Additionally, 
variances were significant (βs=.30–2.88, ps<.001), indicating 
substantial day-to-day variability in loneliness and rumination.
Conclusion: Daily fluctuations in loneliness and rumination may 
not significantly impact sleep that night in adolescents, with stable 
traits, such as chronotype or baseline anxiety levels, more likely to 
influence sleep outcomes. However, loneliness and rumination were 
lower on weekends, possibly reflecting reduced academic and cog-
nitive demands and more opportunities for connection with peers. 
Significant day-to-day variability in loneliness and rumination 
highlights their dynamic nature. Future research should examine 
the potential moderating factors of social support on these daily 
links to understand if such associations vary across subgroups.
Support (if any): Eunice Kennedy Shriver National Institute of 
Child Health and Human Development grant 2R01HD079520
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THE IMPACT OF THE TRANSDIAGNOSTIC 
INTERVENTION FOR SLEEP AND CIRCADIAN 
DYSFUNCTION ON ADOLESCENT MENTAL HEALTH
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Introduction: Sleep and circadian rhythm problems may worsen 
adolescent mental health; sleep disorders in adolescents are often 
linked to anxiety, depression, and attention difficulties. Interventions, 
such as the Transdiagnostic Intervention for Sleep and Circadian 
Dysfunction (TranS-C), have been found to be effective at improv-
ing adolescent sleep health, and a small pilot study demonstrated 
that TranS-C may improve mental health symptoms in adolescents 
with ADHD. As a secondary aim of a larger study examining the 
effectiveness in TranS-C in improving sleep in night-owl adolescents, 
we evaluated whether this sleep intervention would significantly 
improve emotional regulation abilities and reduce symptoms of 
depression, stress, anxiety, and suicidality in adolescents.
Methods: 31 adolescents and their parents completed a six-
week TranS-C sleep intervention; at baseline and immediately 
following the intervention, adolescents completed the following 
measures: the Emotional Regulation Questionnaire (ERQ), the 
Difficulties in Emotion Regulation Scale (DERS), the Depression 
Anxiety and Stress Scale (DASS), the Columbia-Suicide Severity 
Rating Scale (C-SSRS), and the Pittsburgh Sleep Quality Index 
(PSQI). Paired-sample t-tests and non-parametric repeated-sam-
ple comparisons were used to evaluate how emotional regulation 
abilities and depression, anxiety, stress, and suicidality symp-
toms changed after the course of the sleep intervention.
Results: No statistically significant changes were found in emo-
tional regulation ability, anxiety, stress, depression, or suicidal-
ity from pre-post (p >.05). Since no changes were found, it was 
examined if  sleep improvement (change in PSQI total score) 
served as a moderator in mental health improvement; the pres-
ence of sleep improvement as part of the sleep intervention did 
not serve as a statistically significant moderator (p >.05).
Conclusion: Sleep interventions alone may not be a powerful 
enough intervention target to improve emotional regulation 
ability, anxiety, stress, depression, or suicidality. Future research 
should look at whether combining sleep treatment with evi-
dence-based mental health interventions enhances the overall 
effectiveness of mental health treatment.
Support (if any): 
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DAILY ASSOCIATIONS BETWEEN RELATIONSHIP 
STRESS AND SLEEP ARE MODERATED BY A HISTORY 
OF INTERPERSONAL VIOLENCE IN YOUNG ADULTS 
WITH REGULAR ALCOHOL USE
Karen Jakubowski1, Nina Oryshkewych1, Maria Guzman1, 
Meredith Wallace1, Sarah Pedersen1, Brant Hasler1

1 University of Pittsburgh

Introduction: Interpersonal violence (IPV) includes physical, 
sexual, or emotional abuse from a romantic partner or non-part-
ner. IPV is related to poor health and social functioning, but little 
research has examined sleep outcomes. Moreover, most studies 
focus on childhood abuse history (vs. more proximal abuse dur-
ing young adulthood) and do not consider IPV history in combi-
nation with day-to-day relationship stress. We tested interactive 
and independent effects of IPV history and daily relationship 
stress on same-night shorter total sleep time (TST), lower sleep 
efficiency (SE), longer sleep onset latency (SOL), and later sleep 
timing (midpoint) via ecological momentary assessment (EMA) 
among young adults.

Methods: 292 regular drinkers aged 21-30 (64% female; 64% 
White) from two studies of alcohol use and health self-reported 
demographics and current/past-year IPV history, and partici-
pated in an 18-day EMA protocol. Participants reported daily 
sleep (TST, SE, SOL, midpoint); cannabis use (yes/no); alcohol 
use (total drinks); and stress with family, partner/spouse and 
friends (each rated: 0=not at all to 3=very much; also summed 
to 0-9 overall score). We fit mixed-effects models and estimated 
within-subject effects, including: (1) interaction of daily stress 
variables and IPV history on sleep outcomes that night, and (2) 
main effects of daily stress variables and IPV history on sleep 
outcomes that night. All models included time-invariant (age, 
study, income, sex, partner status) and time-variant covariates 
(weekend, cannabis, alcohol, pre vs. post-pandemic).
Results: Participants with IPV history (12%) reported 
a stronger effect of overall relationship stress on SOL 
[B(95%CI)=0.02(0.00-0.03), p=0.041 for interaction]. 
Considering main effects, higher overall relationship stress 
on a given day [B(95%CI)=0.01(0.00-0.02), p=0.023], par-
ticularly friend stress [B(95%CI)=0.02(0.00-0.03), p=0.011], 
was associated with longer SOL that night. Participants with 
(vs. without) a history of IPV reported later sleep midpoint 
[B(95%CI)=0.47(0.10-0.85), p=0.012] on a given day.
Conclusion: Daily relationship stress and IPV history are related 
to disturbances in sleep initiation and timing in a well-character-
ized sample of young adults. Results highlight the importance of 
querying trauma and stress, and how these experiences impact 
cognitions, feelings, and behaviors around sleep, in order to com-
prehensively identify and address contributors to sleep problems 
in behavioral sleep medicine interventions.
Support (if any): R01AA025617 (SLP), R01AA026249 (BPH/
SLP), K23HL159293 (KJ)
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GENDER DIFFERENCES IN MENTAL HEALTH, 
SLEEPINESS, AND SLEEP QUALITY IN COLLEGE 
STUDENTS
Alexandria Reynolds1, Joshua Hughes1, Sam Walther1, 
Emily Stripling2, Michael Oliver2

1 University of South Carolina, 2 Belmont University

Introduction: Studies have shown that women may have an 
increased sleep duration need compared to men. Additionally, 
college life presents additional stressors and challenges that 
impact sleep duration and quality, and mental health in college 
students. The purpose of this study was to investigate sleep, men-
tal health, and gender factors in college students.
Methods: Participants included 361 (male=62) full-time 
undergraduate students (mean age=19.93, SD=2.49 years). 
Participants completed an online survey that consisted of a 
series of questionnaires that examined demographics, depres-
sion, anxiety, and stress symptoms (Depression Anxiety Stress 
Scale, DASS-21), sleepiness (Epworth Sleepiness Scale, ESS), 
fatigue (Multidimensional Assessment of Fatigue, MAF), sleep 
hygiene (Sleep Hygiene Index, SHI), and sleep quality and dura-
tion (Pittsburgh Sleep Quality Index, PSQI).
Results: Preliminary data comparison tests were conducted. There 
were no gender differences in sleep duration (Mfemale=7.057, 
Mmale=6.93; p=.477), but women demonstrated worse sleep 
quality (Mfemale=6.80 vs Mmale=5.72; p=.020), more stress 
symptoms (Mfemale=19.73 vs Mmale=16.49, p=.037), greater 
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sleepiness (Mfemale=6.86 vs Mmale=5.52; p=.032), and greater 
fatigue (Mfemale=24.02 vs Mmale=18.77; p=.048) compared to 
men. There were no differences in depression or anxiety symp-
toms. Women also demonstrated poorer sleep hygiene habits 
than men (Mfemale=21.77 vs Mmale=19.37, p=.019).
Conclusion: Preliminary results showed that female college stu-
dents obtained about the same sleep duration as men, however, 
their increased sleepiness, fatigue, and stress symptoms indicated 
that they experienced a more negative impact compared to men. 
It is unclear if  the negative experiences were a result of worse 
sleep hygiene practices, greater perceived stress, or other factors. 
However, it is likely that women generally have a greater sleep 
need compared to men and simply increasing sleep duration is 
not the solution. Further, women may need to increase both 
quantity and quality of sleep to experience better mental and 
physical health. This study was limited by observational data 
collection, and further study is warranted to determine causal 
relationships. Additional work is being conducted at other insti-
tutions in the Southeast to determine if  these trends are general-
izable to other colleges.
Support (if any): None.
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EFFECTS OF COMMUNITY VIOLENCE ON PEDIATRIC 
SLEEP HEALTH: A SYSTEMATIC REVIEW
Hannah Scheibner1, Eileen Condon1, Kelley LaFleur1, 
Nancy Redeker2

1 University of Connecticut School of Nursing, 2 University of 
Connecticut

Introduction: Sleep is vital for child health and development and 
sets the foundation for lifelong health. Children living in disad-
vantaged neighborhoods are more likely to be exposed to com-
munity violence, which may disrupt sleep health through noise, 
anxiety, fear, stress, and hypervigilance. The purpose of this sys-
tematic review is to examine the associations between commu-
nity violence and pediatric sleep health.
Methods: We systematically searched four electronic databases 
(CINAHL, SCOPUS, PubMed, Embase) using terms related to 
sleep, community violence, and pediatrics and screened for rele-
vant articles that explored associations between community vio-
lence and pediatric sleep health. At least two reviewers screened 
all articles. We included English-language articles that addressed 
the relationship between community violence and sleep in pedi-
atric populations. We did not place a time limit on our inclusion. 
We organized the results based on the B-SATED definition of 
pediatric sleep health.
Results: We screened 2,271 papers and included 29 eligible stud-
ies. Studies focused on sleep behaviors (n=4), sleep satisfaction/
quality (n=17), alertness/sleepiness (n=7), timing (n=7), effi-
ciency (n=10), and duration (n=12). Most studies included ado-
lescents (n=19), while others included children in infancy (n=1), 
early childhood (n=2), and across a wide range of ages (n=7). 
The authors of most studies used self-report measures of sleep 
and community violence, and measures had varying reliability 
and validity. Some studies had small samples. Community vio-
lence exposure was negatively associated across all sleep health 
dimensions, particularly satisfaction, duration, and alertness. 
Evidence was weaker for behaviors, timing, and efficiency.
Conclusion: Exposure to community violence is negatively 
associated with all pediatric sleep health dimensions, especially 

satisfaction, duration, and alertness. Consistent definitions 
and measures of sleep dimensions and community violence 
are needed to promote rigor, reproducibility, and comparisons 
across studies. Future research should focus on infants and chil-
dren under 6 years of age, covariates including potential risk and 
protective factors, sleep behaviors, timing, and efficiency. Policy 
changes and community, school, and individual-level interven-
tions may help buffer the harmful effects of community violence 
on pediatric sleep health to promote health equity, but more 
research is needed.
Support (if any): 
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SLEEP QUALITY AND PARENTAL STRESS IN 
MOTHERS OF CHILDREN WITH COMPLEX CHRONIC 
CONDITIONS
Ana Carolina Coelho1, Simone Brasil de OLiveira Iglesias1, 
Sergio Tufik2, Gustavo Moreira3

1 Universidade Federal de São Paulo, 2 Universidade de Federal de 
São Paulo, 3 Sleep Institute, Associação Fundo de Incentivo à Pes
quisa

Introduction: In recent years, there have been advancements 
in the diagnosis and treatment of acute and rare diseases. As 
a result, these diseases have become persistent throughout life, 
leading to long-term disability and the emergence of a subset of 
children with complex chronic conditions (CCC). The families 
of these children experience the burden of care transfer, which 
impacts their health and well-being, resulting in high levels of 
parental stress and sleep disturbances.
Methods: Cross-sectional observational quali-quantitative 
evaluation assessment involving primary caregivers of  chil-
dren and adolescents with CCC. Exclusion criteria encom-
passed CCC patients who deceased, were readmitted, or were 
unreachable by phone. Questionnaires covered main caregiver 
sociodemographic data. Pittsburgh Sleep Quality Index (PSQI) 
and Parental Stress Scale were employed. Analyses comprised 
descriptive statistics with mean, standard deviation, percentage, 
tests for normality, one-way ANOVA with post hoc analysis and 
ANCOVA.
Results: The sample comprised 31 caregivers of children and 
adolescents with CCC and 31 caregivers of healthy children. 
Among primary caregivers of children with CCC, 93% were 
female, a mean PSQI score of 7.6, an average total sleep time of 
5 hours and 45 minutes, and sleep latency of 37 minutes. Among 
caregivers of healthy children, 90% were female, a mean PSQI 
score of 6.8, an average total sleep time of 6 hours and 27 min-
utes, and sleep latency of 16 minutes. Comparisons between the 
groups showed significant differences in daytime caregiving time 
(7.0 vs 2.8 hours), total parental stress scale scores (7.6 vs 6.8), 
parental stress domain scores (18.9 vs 13.8), and sleep latency 
(37.3 vs 16.6 minutes). The groups also differed in daytime car-
egiving time regardless of total sleep time (5 hours 45 minutes vs 
6 hours and 27 minutes).
Conclusion: Families of children with CCC, compared to fami-
lies of healthy children, spend more time on caregiving, experi-
ence higher parental stress, taking longer to fall asleep and have 
shorter total sleep durations.
Support (if any): We would like to thank AFIP (Associação 
Fundo de Incentivo à Pesquisa) and CNPq for their collabora-
tion with this study.
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POOR SLEEP QUALITY AND DURATION PREDICT 
INTRUSIVE MEMORIES IN WOMEN AFTER AN 
ANALOGUE TRAUMA
Emily Mantaro1, Alyssa Alishoev1, Meghna Julian Sebastian1, 
Sunjeev Kamboj1

1 University College London

Introduction: Disturbed sleep is a key component of posttrau-
matic stress disorder (PTSD) symptomology, and sleep dis-
turbances and PTSD have a bidirectional association. In the 
context of a larger experimental intervention study we evaluated 
the impact of pre-trauma sleep on intrusive memory frequency 
and characteristics, including distress, vividness, and avoidance, 
in healthy women after analogue trauma exposure.
Methods: Using the trauma film paradigm as an experimental 
model of trauma exposure, healthy female participants (N = 
120) reported baseline sleep characteristics using the Pittsburgh 
Sleep Quality Index and viewed a distressing film, then listened 
to either a 30-minute guided yoga nidra meditation or instru-
mental music. Intrusive memory frequency and characteristics 
(vividness, distress, avoidance and sense of ‘nowness’) were mon-
itored in the acute period immediately after the film and over 
1-week (‘long-term’).
Results: Worse sleep quality predicted greater acute memory 
avoidance and distress and greater acute and long-term vividness 
and nowness. Lower sleep duration was associated with greater 
avoidance of acute intrusions. Neither sleep quality nor duration 
was associated with intrusion frequency.
Conclusion: Sleep over the month prior to an analogue trauma 
predicted intrusive memory characteristics acutely and long-
term, though its impact varied depending on the specific sleep 
metric —quality versus duration. In contrast with previous ana-
logue and naturalistic trauma studies, while baseline sleep pre-
dicted intrusive memory characteristics, it did not predict the 
frequency of intrusive memories. This research further underlines 
the impact of baseline sleep on the development of psycholog-
ical symptoms after trauma exposure and suggests that trauma 
memory characteristics, in addition to frequency of intrusions, 
are a potentially informative outcome in trauma-sleep studies. 
These findings may have implications for development of pre-
ventative interventions aimed at reducing the subjective impact 
of intrusive memories after stressful events and improving key 
sleep metrics in the immediate aftermath of such events.
Support (if any): This research was supported by a National 
Institute of Health predoctoral trainee stipend.
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MENSTRUAL PHASE-DEPENDENT CHANGES IN CBT 
ACROSS SLEEP MAY PREDICT NEXT-MORNING MOOD 
IN YOUNG ADULT WOMEN
Katrina Rodheim1, niveditha Gandikote1, Rebecca Spencer2

1 University of Massachusetts Amherst, 2 University of 
Massachusetts, Amherst

Introduction: Core body temperature (CBT) varies across the 
menstrual cycle, with lower CBT in the follicular phase and 
higher CBT in the luteal phase. Evidence suggests women have 
poorer sleep and mood outcomes in the luteal phase, yet it is 

unclear whether this is influenced by temperature changes occur-
ring during sleep onset. The present study assessed CBT across 
sleep onset and its influence on next-morning sleepiness and 
mood in young adult women.
Methods: Nine healthy young women (mean age = 19.78 = 
1.86 years) participated in both follicular and luteal phases. 
Participants ingested a telemetric pill to continuously measure 
CBT. Polysomnography was recorded. CBT was averaged 3 
hours before and after sleep onset in each phase. Upon awak-
ening, participants completed the Stanford Sleepiness Scale and 
Positive and Negative Affect Schedule. Paired samples t-tests 
were performed to compare temperature, sleepiness and affect 
between phases. A linear mixed-effects model tested whether the 
difference in CBT from wake to sleep predicts sleepiness and 
mood upon awakening by phase.
Results: There was a significant difference in CBT after sleep 
onset between the follicular and luteal phase (t(8)=-3.12; 
p=0.01); CBT in the luteal was higher. There was no significant 
difference between CBT before sleep onset (t(8)=0.017; p=0.98), 
sleepiness (t(8)=0.814; p=0.44), or affect (t(8)=-0.077; p=0.94) 
between phases. However, there was a significant interaction 
between menstrual phase and wake/sleep CBT difference in pre-
dicting next-morning positive affect (p=0.001). In the follicular 
phase, greater wake/sleep CBT difference was associated with 
increased positive affect. In the luteal phase, greater wake/sleep 
CBT difference was associated with decreased positive affect. 
There was no significant interaction for sleepiness (p=0.29).
Conclusion: The differences in CBT during sleep in the luteal and 
follicular phases are consistent with prior work. Interestingly, 
the impact of CBT fluctuations on mood differed by menstrual 
phase. In the follicular phase, a larger difference in CBT might 
indicate better thermoregulation aligned with a stronger circa-
dian rhythm, improving mood, while in the luteal phase, the same 
change in temperature may suggest less optimal thermoregula-
tion resulting in poorer mood. Future analyses will incorporate 
sleep physiology and ovarian hormones that may clarify how 
phase-related temperature differences influence mood.
Support (if any): 
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THE INTERPLAY BETWEEN MOOD AND SLEEP AT 
DIFFERENT PHASES OF THE MENSTRUAL CYCLE
Peremoboere Uzoigwe1, Alessandra Shuster2, Allison Morehouse2, 
Andres Pena2, Katharine Simon2, Negin Sattari2, Jing Zhang3, 
Marie Gombert4, Fiona Baker4, Sara Mednick2

1 University of California, Irvine, CA, 2 University of California, 
Irvine, 3 Harvard Medical School/ Massachusetts General Hospital, 
4 SRI International

Introduction: Understanding the intricate relationship between 
menstrual phases, sleep, and mood remains a critical area of 
investigation. Existing literature often falls short by relying on 
small sample sizes or failing to comprehensively evaluate women 
using a within-subject design across multiple time points of the 
menstrual cycle. Furthermore, few studies incorporate assess-
ments of daily mood, sleep, and hormonal fluctuations. This 
study addresses these gaps by examining how menstrual phases 
modulate the interplay between mood and sleep in healthy young 
women.
Methods: We collected daily sleep and mood self-report 
measures in 60 healthy young women (18-35 years old). Each 
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participant completed in-lab visits during four menstrual phases 
(Menses, Pre-Ovulation, Mid-Luteal, and Late-Luteal), and 
hormone levels were collected through saliva samples. Objective 
sleep was examined at each visit via polysomnography (PSG) 
recordings. Using Pearson’s correlations, we examined the rela-
tionship between self-reported scores of positive, negative, and 
angry mood, hormone levels, and objective sleep at each men-
strual phase.
Results: Key findings indicate that reduced Stage 2 sleep is asso-
ciated with negative emotions (less positive and more negative 
mood, r=-0.48,p< 0.001), particularly during the Mid-luteal 
phase. Progesterone was positively correlated (r=.16,p=0.04) 
with negative mood, and progesterone and testosterone was 
positively correlated (r=.21,p=0.009,r=.23,p=0.017) with 
Stage 2 sleep across all menstrual phases. Furthermore, 
positive mood consistently correlated with increased 
REM sleep across all menstrual phases(MS:r=.35,p=0.04, 
PO:r=.56,p=0.001,ML:r=.29,p=0.04,LL:r=.40,p=0.03)
Conclusion: These results underscore the dynamic interdepend-
ence between menstrual cycle phases, mood, and sleep. Our 
findings suggest that hormonal fluctuations modulate these 
relationships, providing a nuanced understanding of sleep and 
mood variability in young women.
Support (if any): RF1AG061355. KS supported by NICHD/NIH 
K08HD107161 PM supported by NIH-NHLBI R21HL170255

Abstract citation ID: zsaf090.0192

0192
DO WOMEN NEED MORE SLEEP THAN MEN? A STUDY 
ON GENDER DIFFERENCES IN COLLEGE STUDENT 
SLEEP AND MENTAL HEALTH
Joshua Hughes1, Sam Walther1, Katherine Batterson1, 
Emily Stripling2, Michael Oliver2, Alexandria Reynolds1

1 University of South Carolina, 2 Belmont University

Introduction: College students in general tend to have poor 
sleep quality and face stressors that impact their sleep and men-
tal health. Further, women may have a greater sleep need com-
pared to their male counterparts. The purpose of this study was 
to investigate sleep, mental health, and gender factors in college 
students via objective and subjective data collection.
Methods: Participants included 32 (male=16) full-time under-
graduate students enrolled in a Psychology of Sleep course. 
Participants wore a Philips Respironics Actiwatch Spectrum 
device during one week of typical sleep. After one week, par-
ticipants completed an online survey that consisted of a series 
of questionnaires that examined demographics, depression, 
anxiety, and stress symptoms (Depression Anxiety Stress Scale, 
DASS-21), sleepiness (Epworth Sleepiness Scale, ESS), fatigue 
(Multidimensional Assessment of Fatigue, MAF), and sleep 
quality and duration (Pittsburgh Sleep Quality Index, PSQI).
Results: Preliminary data comparison tests were con-
ducted. There were gender differences in sleep duration 
(Mfemale=7.31h, Mmale=6.47h; p=.011), but no differences 
in sleep efficiency (Mfemale=84.57% vs Mmale=82.66%), wake 
after sleep onset (Mfemale=55.88 min vs Mmale=49.84 min), 
or number of  awakenings (Mfemale=26.35 vs Mmale=25.89). 
There were no significant differences in sleep quality (PSQI), 
although the scores did represent poor quality (Mfemale=7.50 
vs Mmale=6.13). Results showed that women experienced sig-
nificantly greater sleepiness (Mfemale=9.88 vs Mmale=5.94; 
p=.033), and approaching significance in terms of  greater 

fatigue (Mfemale=20.22 vs Mmale=13.89; p=.056) compared 
to men. There were no significant gender differences in depres-
sive symptoms (Mfemale=6.31 vs Mmale=5.31), but women 
experienced greater anxiety (Mfemale=8.81 vs Mmale=3.69; 
p=.017) and stress (Mfemale=13.44 vs Mmale=6.38; p=.018) 
symptoms.
Conclusion: Preliminary results showed that the female col-
lege students taking the sleep course were obtaining signifi-
cantly more sleep than men, with similar quality and efficiency. 
However, their increased sleepiness, fatigue, anxiety, and stress 
symptoms indicated that they were experiencing a more negative 
impact compared to men. It is likely that women generally have a 
greater sleep need compared to men, however, simply increasing 
sleep duration is likely not the answer. This study was limited by 
observational data collection, and further study is warranted to 
determine causal relationships and future intervention plans to 
improve sleep in women.
Support (if any): None
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LATENT SLEEP PROFILES AND THE ROLE OF PARENT-
CHILD SLEEP INTERACTIONS IN CHILDREN WITH A 
HISTORY OF MALTREATMENT
Anthony Cifre1, Paul Cirino1, Amanda Venta1, 
Eleanor McGlinchey2, Candice Alfano1

1 University of Houston, 2 Fairleigh Dickinson University

Introduction: Sleep is critical for child development, yet chil-
dren with maltreatment history frequently experience sleep dis-
turbances linked to poor academic performance, mental health 
issues, and substance abuse. Children adopted from foster care, 
often exposed to early adversity, are at increased risk for sleep 
and emotional difficulties. However, little is known about their 
distinct sleep patterns and associations with maltreatment. We 
aimed to identify latent sleep profiles among children adopted 
from foster care and examine whether parent-child sleep interac-
tions predicted profile membership.
Methods: Participants were adoptive parents of 362 children 
(Mage = 5.50 years) who completed surveys assessing child sleep 
health, foster care history, and maltreatment. Sleep was meas-
ured using the Child Sleep Habits Questionnaire (CSHQ) and 
parent-child interactions around sleep using the Parent-Child 
Sleep Interactions Scale (PSIS). Latent profile analysis (LPA) 
was conducted in MPlus, with CSHQ subscales standardized as 
z-scores. Multinomial logistic regression examined predictors of 
profile membership, with the ‘Good Sleep’ (GS) profile as the 
reference group.
Results: Five sleep profiles were identified: GS (36.0%), ‘Sleep 
Onset Delay Problems’ (SODP; 16.0%), ‘Pre-Sleep/Bedtime Sleep 
Problems’ (PSBSP; 12.9%), ‘Severe Sleep Disturbance Problems’ 
(SSDP; 12.9%), and ‘Broad Behavioral Sleep Problems’ (BBSP; 
8.6%). Most children (64%) fell into one of the disturbed sleep 
profiles, with over a fifth (21.5%) exhibiting pervasive sleep issues 
spanning multiple domains (BBSP and SSDP). Parent-child 
sleep interactions significantly predicted profile membership. 
Higher scores on the PSIS sleep conflict subscale increased the 
odds of membership in the BBSP (RRR = 4.11), SSDP (RRR = 
3.89), and PSBSP (RRR = 2.51) profiles. Similarly, higher sleep 
dependence scores were associated with increased likelihood of 
membership in the SSDP (RRR = 6.86), PSBSP (RRR = 3.58), 
and BBSP (RRR = 1.98).
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Conclusion: Findings identified five distinct sleep profiles, 
reflecting varied sleep challenges among children adopted from 
foster care. Most children exhibited some sleep disturbances, 
with the BBSP and SSDP profiles representing severe dysregu-
lation. Parent-child sleep interactions, particularly sleep conflict 
and dependence, emerged as significant predictors of profile 
membership. Results emphasize the need for interventions tar-
geting these interactions to address sleep disturbances and miti-
gate their impacts on well-being.
Support (if any): 
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ASSOCIATIONS BETWEEN PARENT-CHILD 
RELATIONSHIP QUALITY DURING ADOLESCENCE AND 
SLEEP INTO ADULTHOOD AMONG INDIVIDUALS WITH 
A HISTORY OF FOSTER CARE
Darlynn Rojo-Wissar1, Alyssa Vieira2, Megan Rech2, 
Candice Alfano2, Stephanie Parade1

1 Brown University & Bradley Hospital, 2 University of Houston

Introduction: Children in foster care (FC) face caregiver attach-
ment disruptions, leading to hyperarousal and poor sleep that 
may persist even after achieving permanency. Caregiver-child 
relationship quality may protect against poor sleep by down-reg-
ulating hypervigilance and fostering a sense of safety, but this 
is understudied in this population. We examined associations 
between resident parent-child relationship quality (PCRQ) in 
adolescence and sleep from adolescence into adulthood in indi-
viduals with a FC history.
Methods: Participants were 178 individuals from the National 
Longitudinal Study of Adolescent to Adult Health who 
reported a FC placement history at Wave III (W3) of the study. 
Participants were in grades 7-12 during W1 (mean age=15.34 
years, SE±0.21) and were 60% female, 60% White, 17% Black, 
11% Hispanic, and 29% reported a resident parent receiving 
public assistance. At W1, participants rated PCRQ for their 
resident parent(s). For overall PCRQ, mother and father scores 
were averaged for two-parent households and the single score 
was used in single parent households. Insomnia symptoms and 
insufficient sleep duration were measured at W1, W3 (ages 18-26 
[duration only]), W4 (ages 24-32), and W5 (33-43). Design-based 
analyses were conducted, including use of sampling weights. 
We used Poisson regression with robust variance, adjusting for 
demographic characteristics and wave.
Results: Neither overall PCRQ or maternal PCRQ in adoles-
cence were associated with insomnia symptoms or insufficient 
sleep duration. However, each 1-point increase in paternal 
PCRQ during adolescence was associated with a 6% reduced risk 
for insomnia symptoms from adolescence into adulthood (Risk 
Ratio=0.94, SE=.03, p=0.025). Associations between PCRQ and 
sleep did not differ by wave.
Conclusion: Among individuals with FC histories, higher PCRQ 
with a resident father in adolescence was associated with reduced 
risk of insomnia symptoms over time. Lack of associations with 
overall PCRQ and maternal PCRQ highlights the need for addi-
tional research into the unique roles of fathers and other contex-
tual factors on lifelong sleep health in people who experienced 
FC. This work will inform the tailoring of sleep interventions for 
this population.
Support (if any): Add Health: NICHD P01HD31921, NIA 
U01AG071448 and U01AG071450. DMR: The Sleep Research 

Society Foundation and NHLBI 1K01HL169495. DMR & SP: 
NIGMS P20GM139767.
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DAY-TO-DAY ASSOCIATIONS BETWEEN STRESS 
MANAGEMENT AND SLEEP HEALTH IN 
SOCIOECONOMICALLY DISADVANTAGED FAMILIES
Lauren Covington1, Benjamin Brewer2, Destiny Mahmood3, 
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Shannon Mayberry3, Xiaopeng Ji4, Freda Patterson4

1 University of Delaware School of Nursing, 2 Virginia Tech, 3 
University of Delaware College of Health Sciences, 4 University of 
Delaware

Introduction: Parenting toddlers is stressful and for caregivers 
experiencing low socioeconomic status (SES), stress can be exac-
erbated by insufficient resources. Cross-sectional examinations 
suggest that stressful life events and ineffective stress manage-
ment relate to poor sleep. This evidence base fails to recognize 
that naturally occurring stressors, stress management and sleep 
are dynamic and are marked by fluctuations within-persons from 
one day to the next. Not known is the day-to-day experience 
of stress among toddler caregivers, and how daily stress man-
agement relates to caregiver sleep in low-SES family contexts. 
Therefore, this study aims to characterize the day-to-day experi-
ence and response to stressors in association with caregiver sleep 
health.
Methods: We enrolled 60 caregiver-toddler dyads who were 
eligible for federally funded programs (e.g., WIC, Medicaid). 
Using a micro-longitudinal design, we used 24/7 actigraphy to 
measure caregiver sleep health (duration, efficiency, timing) over 
two-weeks. Concurrently, caregivers completed daily electronic 
diaries reporting experienced stressors, their severity, stress man-
agement strategies and their effectiveness. Generalized Linear 
Models utilizing GEEs quantified the associations between car-
egiver stress and sleep health.
Results: Caregivers (90% mothers, 48% Black, 25% < high 
school educated) slept on average 417.12 (SD=76.88) min-
utes/night, had 83% (SD=5.64) sleep efficiency and an 11:15 
pm bedtime. One-quarter of  caregivers reported family/par-
enting issues as their primary stressor, with up to 90% tak-
ing a healthy action against stress (e.g., mindfulness-based 
techniques, distraction), yet 44% reported healthy strategies 
as ineffective in managing their stress. Mixed model results 
showed that caregiver sleep efficiency varied by stress man-
agement effectiveness (p=0.009), ranging from a low of  -0.4% 
decreased sleep efficiency (ineffective strategies) up to a 
high of  1.5% increased efficiency (very effective strategies). 
Similarly, on days when caregivers reported high strategy 
effectiveness, their sleep duration increased by 48-minutes 
(p=0.034).
Conclusion: Our findings underscore the importance of per-
ceived stress management effectiveness on sleep quality and 
quantity in low-SES contexts. Future work is needed to better 
understand how toddler caregivers are employing stress manage-
ment strategies, and if  targeting such strategies may positively 
affect caregiver sleep.
Support (if any): Rockefeller University Heilbrunn 
Family Center for Research Nursing (#UL1 TR001866); 
Institutional Development Award (IDeA) from NIH NIGMS 
(#U54-GM104941; PI: Hicks)
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THE IMPACT OF A SLEEP AND CIRCADIAN 
INTERVENTION ON TRAUMA-RELATED SYMPTOMS IN 
ADOLESCENTS
Maryn Ringger1, Afton Beard1, Meredith Woolley1, Sarah Kamhout1, 
Kara Duraccio1

1 Brigham Young University

Introduction: Post-traumatic stress disorder (PTSD) is a debil-
itating condition that commonly causes sleep disturbances. 
Interventions that target sleep disturbances have gained trac-
tion as a way to alleviate PTSD symptoms. Circadian mis-
alignment (CM), the discrepancy between one’s sleep patterns 
and biological clock, is a potential contributor to poor sleep, 
especially in adolescents. We examined if  a sleep intervention 
(the Transdiagnostic Intervention for Sleep and Circadian 
Dysfunction (TranS-C)) improved trauma symptoms in adoles-
cents with CM. We hypothesized that adolescents would experi-
ence reduced trauma symptoms after completing TranS-C.
Methods: Thirty-one adolescents ages 14-18 actively experienc-
ing CM (had a weekday bedtime of after midnight) engaged 
in a six-week TranS-C sleep intervention. Both before and 
immediately after the intervention, participants completed the 
International Trauma Questionnaire (ITQ.) We used nonpara-
metric Wilcoxon Signed-Rank tests to compare the presence of 
PTSD symptoms and trauma-related functional impairment 
before and after the sleep intervention.
Results: Post-test scores were significantly higher than pre-
test scores across three subtests of the ITQ: Disturbance in 
Relationships (p =.013), Disturbances of Self-Organization (p 
=.007), and Affective Dysregulation (p =.042); all other subtests 
had no significant change.
Conclusion: These results are contrary to our hypothesis, sug-
gesting that while the intervention aimed to address CM and 
improve overall sleep health, it may have inadvertently height-
ened participants’ awareness of trauma-related symptoms. This 
could reflect increased emotional processing or sensitivity to 
trauma cues as a result of improved sleep quality facilitated by 
the intervention. Further research is needed to explore these 
unexpected findings, examine potential mediating factors, and 
refine the intervention to better address both sleep and trau-
ma-related outcomes.
Support (if any): 
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Introduction: Previous research demonstrated that insomnia 
significantly impairs work productivity, leading to substantial 
economic losses. Traditional Cognitive Behavioral Therapy for 
Insomnia (CBT-I) is effective in alleviating insomnia symp-
toms, but largely inaccessible due to the scarcity of  trained pro-
viders and associated costs. Digital CBT-I (dCBT-I) offers a 
scalable and accessible solution, showing evidence in reducing 
insomnia severity. When investigating dCBT-I’s effect on work 
productivity, existing studies have shown promise, but also 
have limitations, including homogeneous samples and insuffi-
cient follow-up data. This study examines whether dCBT-I can 
lead to meaningful improvements in overall work productivity.
Methods: The 658 participants in this study met the DSM-5 cri-
teria for insomnia. Participants were randomized to complete six 
core sessions of dCBT-I (n=358), or receive six weekly emails of 
sleep education (n=300). Work productivity was measured using 
the Work Productivity and Activity Impairment Questionnaire 
specified to a specific health problem: insomnia (WPAI:SHP). 
The WPAI:SHP questionnaire was administered pre-treatment, 
post-treatment, and one-year follow up. Total work impairment 
was the primary outcome. Secondary analyses included presen-
teeism and absenteeism subscales. A meaningful improvement 
was operationalized as 15% improvement, which corresponds to 
6 hours in a 40 hour work week.
Results: Total work impairment was reduced 16.5% (b = -16.5 ± 
2.7 SE, p <.001) more in the dCBT-I condition compared to the SE 
condition at post-treatment. At the one-year follow up, reduction 
in total work impairment remained 12.9% (b = -12.9 ± 2.8 SE, p 
<.001) greater than the SE condition. Sensitivity analysis indicated 
dCBT-I participants were 2.7 times more likely to achieve a 15% 
reduction in work impairment (95% CI [1.7, 4.3]) post-treatment. 
No significant effects were found for absenteeism in the secondary 
analysis, but participants in the dCBT-I group were 2.2 times more 
likely to achieve a 10% reduction in presenteeism (95% CI [1.4, 3.5]).
Conclusion: This study demonstrates the potential for dCBT-I 
as a scalable solution to rescuing insomnia-related productiv-
ity losses. Our results demonstrated that dCBT-I may recover 
almost a full day of work productivity. Integrating dCBT-I into 
workplace occupational health programs may help companies 
recoup insomnia-related productivity losses while improving 
employees’ sleep health.
Support (if any): 
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EVALUATING THE CAUSAL IMPACT OF SLEEP-
RESTRICTION ON COGNITIVE AND AFFECTIVE 
EMPATHY
Zlatan Krizan1, Anthony Miller1
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Introduction: Insufficient sleep is known to degrade neurobehav-
ioral functioning, but its impact on social responses to others is 
not well-understood. One key social response is empathy, namely 
the ability to understand and share in others’ mental states. 
Empathy refers to both cognitive appraisals (understanding oth-
ers) and affective responses (feeling with others). While linked to 
sleep, the dearth of experimental studies limits current under-
standing of whether commonly-experienced levels of sleep loss 
cause changes in cognitive and affective empathy. In this vein, the 
current pre-registered experiment tested whether experimental-
ly-induced sleep restriction diminished cognitive (emotion-rec-
ognition) and affective empathy (concern for others).
Methods: College-age adults (n=70, 52% female, 66% White) were 
randomly assigned to either maintain their typical sleep or cur-
tail it (by shifting bed and wake times over two days). Empathy 
changes were measured with the Multifaceted Empathy Test using 
emotional faces where participants had to accurately classify the 
emotion (cognitive) and report their feeling of concern for each 
depicted individual (affective), before and after the sleep manip-
ulation. Regression analyses tested the impact of sleep-restriction 
condition on post-manipulation empathy (alongside baseline 
empathy and sex as covariates), while actigraphy assessed sleep.
Results: Sleep-restriction was successful, on average leading to 
a 4.5 hours deficit among the restricted group. Regression anal-
ysis indicated that cognitive and affective empathy were signifi-
cantly diminished among sleep-restricted participants, even after 
accounting for their baseline empathic responses and sex. As a 
result, sleep-restricted individuals ultimately showed significantly 
lower empathic accuracy (58% vs. 63%) and empathic concern 
(d=.50), confirmed by associations with measured sleep duration.
Conclusion: The findings provide novel and much needed evi-
dence about the impact of commonly experienced levels of sleep 
loss on a core human capacity—the ability to understand and 
feel with others. Despite methodological limitations (e.g., simple 
stimuli), the findings provide important causal evidence suggest-
ing sleep loss reduces both cognitive and affective empathy in 
young adults. This carries important theoretical implications for 
of how sleep shapes social behavior, but also applied ones for 
occupations which require empathizing in order to be effective 
(e.g., first-responders).
Support (if any): This work has been funded by a Federal Bureau 
of Investigation contract #15F06718C000253 to the first author.
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SLEEP FOUNDATION POPULATION STUDY OF BLACK 
AND HISPANIC ADULTS
Alysa Miller1, Spencer Nielson1, John Lopos1, Joseph Dzierzewski1

1 National Sleep Foundation

Introduction: A robust and compelling literature has docu-
mented the importance of social connectedness and community 
in Black and Hispanic populations. A growing body of research 
has documented that poor sleep may negatively impact peoples’ 
social lives, including hindering social engagement with friends 
and family; however, less is known about the potential positive 
impact of good sleep health on social functioning. Given the 
lack of research on the positive social impact of sleep health in 
communities of color, the present study examined the positive 
effects of getting enough quality sleep on social functioning 
among Black and Hispanic American adults.
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Methods: A random sample of 608 nationally representative 
Black and Hispanic American adults were recruited to complete 
a survey that was administered in English or Spanish. The sur-
vey consisted of demographic questions and items probing the 
potential impact of a good night’s sleep on social functioning. 
Descriptive statistics were used to analyze rates of experienc-
ing positive social functioning benefits due to good sleep health 
within both Black and Hispanic adults.
Results: The large majority of Black and Hispanic adults reported 
a positive social impact of getting enough sleep (80%) and getting 
good quality sleep (79%). When asked about the impact of a good 
night’s sleep on their ability do all the activities with friends that 
they want to do, 82% of Black and Hispanic adults reported good 
sleep has a positive impact. Over eight out of every ten people 
(83%) reported that a good night’s sleep had a positive impact on 
their ability to do the family activities they want to do.
Conclusion: Good sleep health has a large and profound impact 
on the social functioning of Black and Hispanic American 
adults—facilitating activities with both friends and family alike. 
Considering the centrality of social connectedness in commu-
nities of color, messaging around the beneficial effects of good 
sleep health on social functioning should be highlighted in efforts 
to promote sleep health for Black and Hispanic Americans.
Support (if any): 
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HOW MANY NIGHTS ARE ENOUGH? A PRE-
REGISTERED STUDY EXAMINING THE RELIABILITY 
OF SLEEP INTRAINDIVIDUAL VARIABILITY DERIVED 
FROM 10,412 NORMAL SLEEPERS
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Emily Capodilupo3, Elise Facer-Childs1, Joshua Wiley1

1 Monash University, 2 The Pennsylvania State University, 3 
WHOOP, Inc.

Introduction: Individual sleep/wake patterns are characterized 
by the intraindividual mean and variability, which captures 
night-to-night fluctuations. Although research has focused on 
mean sleep parameters, higher sleep duration and timing vari-
ability are associated with negative physical and mental health 
outcomes. Most accelerometry-based sleep studies assess 5–14 
nights of data, which may be insufficient for reliable variability 
estimates. This pre-registered study quantifies how many nights 
are needed for reliable sleep intraindividual mean and variability 
estimates using accelerometry.
Methods: Participants (N = 10,412, M-age = 37.75 ± 10.65, 50% 
women) wore a validated wrist-worn biometric device (WHOOP 
strap) for one year (3,700,492 person-nights). Total sleep time 
(TST), sleep onset, mid-sleep, sleep offset, wake after sleep onset 
(WASO), and sleep percentage were derived from heart rate and 
accelerometer data. Reference intraindividual means (iM) and 
standard deviations (iSD) were calculated from all (363) nights. 
Reliability correlation coefficients compared reference values 
with 2–362 consecutive nights randomly selected per partici-
pant, with r ≥.80 considered reliable. 95% limits of  agreement 
were calculated using the Bland-Altman method.
Results: Reliable estimates of sleep iM required 2–8 nights (TST: 
8 nights; sleep onset, midsleep, sleep offset: 2 nights; WASO 
and sleep percentage: 4 nights). Reliable iSD estimates required 
substantially longer durations, 41–67 nights (TST: 43 nights; 
sleep onset, midsleep, sleep offset: 41 nights; WASO and sleep 

percentage: 67 nights). iSDs from 7- or 14-nights showed poor 
reliability (7-nights: r =.48–.57; 14-nights: r =.59–.68). 95% lim-
its of agreement on absolute values for 14-night iSDs were, TST: 
-42.80–34.57 (min), sleep onset: -60.80–44.58 (min), midsleep: 
-52.22–37.34 (min), sleep offset: -61.45–45.74 (min), WASO: 
-25.07–19.24 (min), and sleep percentage: -3.56%–2.66%.
Conclusion: Eight nights of accelerometry data are sufficient 
to estimate intraindividual mean sleep, but ~6–10 weeks (41–67 
nights) are needed to reliably estimate intraindividual sleep varia-
bility. These findings highlight the importance of tailoring study 
periods to the specific sleep metric of interest. Longer monitor-
ing periods may improve diagnostic accuracy and inform evi-
dence-based recommendations for sleep assessments in clinical 
and research settings.
Support (if any): We acknowledge support for this work by the 
Wu Tsai Human Performance Alliance at Stanford University 
and the Joe and Clara Tsai Foundation.
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Introduction: Sleep health problems are common among older 
adults and are associated with various aging outcomes, including 
frailty. Older adults with sleep health problems may also expe-
rience pain and social isolation which can lead to physical and 
psychological consequences that exacerbate frailty. In this study, 
we examined the pathways, such as physical pain and social iso-
lation, through which sleep health problems may contribute to 
the development of frailty among older adults.
Methods: 963 community-dwelling older adults (65+) were 
included in this two-wave longitudinal study from the National 
Aging and Health Trends Study (NHATS, 2013-14). Sleep health 
problems, including dissatisfaction, poor daytime alertness, sub-
optimal sleep timing, inefficiency and inadequate sleep duration 
were self-reported. Frailty was assessed using Fried’s frailty phe-
notype and included muscle weakness, slow gait speed, exhaus-
tion, low physical activity and weight loss. The presence of any 
chronic pain, activity-limiting pain, and social isolation, assessed 
through the 6-item Social Network Index participation domains, 
were included as mediators. We used multivariable logistic 
regression models to examine the associations and the Karlson–
Holm–Breen (KHB) method to assess the mediation.
Results: After adjusting for baseline frailty, socio-demographics, 
and chronic conditions, older adults with more sleep health prob-
lems had 29% higher odds of being frail (OR: 1.29, 95% CI: 1.09, 
1.53). Those who reported any pain (OR: 2.14, 95% CI: 1.35, 
3.41), activity-limiting pain (OR: 1.72, 95% CI: 1.09, 2.72), and 
social isolation (OR: 1.98, 95% CI: 1.23, 3.18) had higher odds of 
frailty. The results of the KHB analysis indicate that pain (10%), 
activity-limiting pain (15.4%) and social isolation (9.9%) medi-
ated the association between sleep health problems and frailty.
Conclusion: Older adults with more sleep health problems were 
found to have an increased risk of frailty, with pain, activity-lim-
iting pain and social isolation being potential pathways in this 
association. The findings highlight the importance of address-
ing these factors to delay age-related declines in older adults 
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experiencing sleep health problems. Interventions aimed at 
improving sleep quality, managing pain effectively, and reducing 
social isolation may help mitigate the progression of frailty.
Support (if any): 
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Introduction: Sleep is a neurophysiologic and behavioral state essen-
tial for wellness. Pediatric cancer survivors are at elevated risk of 
developing sleep problems due to cancer and/or treatment-related 
factors, but their sleep health is understudied. We used unsupervised 
clustering to identify sleep health profiles in survivors and controls 
and evaluated differences in emotional function across sleep groups.
Methods: Long-term survivors (> 5 years from diagnosis) 
of Hodgkin lymphoma (n=224, mean±SD age=40±9.5) and 
matched community controls (n=184, age=38±11.4) com-
pleted sleep questionnaires. Following the SATED model, sleep 
health components were derived from PSQI responses indicat-
ing Satisfaction, Alertness, Timing, Efficiency, and Duration. 
Continuous sleep metrics were computed as Euclidean distances 
of associated PSQI items, and Latent Profile Analysis identified 
sleep profiles. Parametric bootstrapped likelihood ratio tests esti-
mated the number of profiles and robustness was assessed using 
Adjusted Rand Index. The health-related quality-of-life (SF36) 
and Brief Symptom Inventory (BSI-18) evaluated emotional 
function, and ANOVAs, t-tests, and χ2 assessed group differences.
Results: Three sleep profiles were identified: good-sleep-
ers (PSQI=3.6±1.8), average-sleepers (PSQI=6.9±2.9), and 
poor-sleepers (PSQI=10.2±3.2). Profile distribution was sig-
nificantly different between survivors and controls (χ2=19.2, 
p< 0.001) with a larger proportion of survivors in the poor-
sleeper profile (33.9%vs15.2%). Average-sleepers had worse 
Alertness than good-sleepers, with no difference compared to 
poor-sleepers (F (2,405)=68.2,p< 0.001). Good-sleepers had bet-
ter Timing than poor-sleepers, with no difference compared to 
average sleepers (F(2,405)=30.1,p< 0.001). Differences between 
all three profiles were found in Satisfaction (F(2,405)=85.7,p< 
0.001), Efficiency (F(2,405)=110.7,p< 0.001), and PSQI distur-
bances (F(2,405)=71.4,p< 0.001), but no differences in Duration 
(F(2,405)=1.4,p=0.237). Considering quality-of-life, survi-
vors have worse bodily pain, general health, and physical and 
role-physical limitations compared to controls. Poor-sleepers sur-
vivors reported worse mental (t(79)=-2.8,p< 0.001) and emotional 
health (t(78)=-2.5,p< 0.001). No sleep profile evidenced Survivor 
vs Control differences for depression or anxiety symptoms.
Conclusion: Distinctive sleep health profiles were found in pedi-
atric Hodgkin lymphoma survivors and community controls. 
Survivors reported more pain, poorer general health, and more 
physical and role-physical limitations, while poor-sleepers exhib-
ited worse mental and emotional health compared to controls. 
We highlight the importance of understanding the dimensions 
of sleep health to inform targeted interventions focused on 
improving overall well-being in pediatric cancer survivors.

Support (if any): NCI-NCI-
NIH:1R01CA215405,T32CA225590;SRSF-Mentored-
Collaboration-Grant(2024)
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Introduction: Late eating has been linked with obesity and 
unhealthy food choices. However, no randomized clinical trial 
investigated causality between food timing and eating behaviors. 
Therefore, we conducted a randomized, cross-over, controlled 
trial to assess the effects of late vs early eating on hunger, appe-
tite, and dietary behaviors of adults with overweight/obesity.
Methods: Sixteen participants (age:37.25±2.85y; 31% female; 
BMI:28.66±0.59 kg/m2) complete two 9-day in-laboratory pro-
tocols, one with early eating (isocaloric meals 1h0m, 5h10m, 
and 9h20m after wake) and the other including late eating 
(5h10 m, 9h20 m, and 13h30 m). The order of  early and late 
protocols was randomized. Each protocol included a 6-d reg-
ular sleep/wake schedule followed by a 40-h Constant Routine 
[continuous wakefulness, semi-recumbent position, dim light 
(~4lux)] on days 7 and 8, a recovery night, and discharge on 
day 9. Throughout the Constant Routine, hunger/appetite and 
craving were assessed hourly. After controlled dietary sched-
ules, participants’ ad-libitum, self-selected dietary intake was 
assessed four times, including dinner and post-dinner snacks 
on day eight and breakfast and post-breakfast snacks on day 
nine, for each protocol. Moreover, participants’ dietary intake 
was assessed by a photo-food diary for one week after each 
discharge.
Results: There was no significant difference in the area 
under the curve (AUC) in late vs early protocols (AUC 
mean difference ± SE) for hunger (-82.85±93.48, p=0.389), 
desire-to-eat (-158.48±104, p=0.148), fullness (13.58±79.95, 
p=0.867), thirstiness (-35.86±81.83, p=0.667), overall 
craving (-806.28±167.76, p=0.614), or craving for dairy 
(-150.42±84.90, p=0.096), meat (-119.61±103.97, p=0.268), 
vegetables (-139.95±120.41, p=0.263), fruit (-154.23±88.09, 
p=0.10), salty foods (-175.33±112.84, p=0.141), 
sweets (-139.11±188.56, p=0.472), and starchy foods 
(-117.34±86.19, p=0.193) during the Constant Routine. 
Late eating decreased participants’ subsequent ad libitum 
dinner % of  total energy fat intake (-4.98±1.98, p=0.024) 
and increased breakfast dietary glycemic index (3.06±0.97, 
p=0.007). During the 1-week post-discharge, late versus 
early eating decreased total energy intake (-169±65.60, 
p=0.049) and increased the dietary inflammatory index 
(0.19±0.06, p=0.034).
Conclusion: These findings suggest that late eating causes 
unhealthy dietary patterns characterized by a higher dietary 
glycemic index (in-patient phase) and dietary inflammatory 
index (out-patient phase). Future studies are needed to assess 
the long-term effects of  meal timing on individuals’ dietary 
behaviors.
Support (if any): NIH R01-DK099512
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Introduction: When working face-to-face, teams rely on nuanced 
behaviours to ensure effective team performance. In the oper-
ational environment teams are increasingly distributed across 
multiple locations and must work together effectively despite 
removing the beneficial visual aid of face-to-face interactions. 
This study examined the impact of forced disaggregation during 
sustained operations on alertness and self-reported sleepiness.
Methods: In this study 24 participants in six, 4-person teams (aged 
25±7y, 13F/11M, BMI 23.8±4.5kg/m2) completed a 31.5h sus-
tained operations protocol during which they completed one of 
three team tasks every 2h. The team tasks included Captain Sonar 
(co-located, cooperative team task), Dungeon game (co-located, 
collaborative team task) and COHESION (distributed, collabora-
tive team task). Before and after completing each team task partic-
ipants completed a Karolinska Sleepiness Scale (KSS; sleepiness 
scale) and Psychomotor vigilance task (PVT; response time task 
to measure alertness). For KSS and PVT, multiple linear mixed-ef-
fects models, with fixed effects of Time Awake, Task (COHESION, 
Dungeon and Captain Sonar), Pre/Post (before task and after 
task), and their interaction (Task*Pre/Post) were run.
Results: There was a significant main effect of Time Awake, 
such that with increasing time awake sleepiness increased (p 
<.001), PVT response time slowed (p <.001) and PVT lapses 
(missed responses) increased (p <.001). There was also a sig-
nificant Task*PrePost interaction for sleepiness, such that 
following 24h of time awake (07:00), individuals reported signif-
icantly increased sleepiness following the distributed team task 
(COHESION) while participants reported to be less sleepy fol-
lowing Captain Sonar (co-located, co-operative task). Further, 
participants performance improved at night (p< 0.01), with faster 
response times, following the co-located team tasks (Dungeon 
and Captain Sonar). Additionally, teams completing co-located 
tasks maintained overall team performance across the protocol, 
unlike distributed team tasks with worsened team performance.
Conclusion: This study is the first to look at the impact of team 
performance during sustained operations in both co-located 
and distributed locations. These findings highlight the bene-
fits of face-to-face interactions within the context of teaming. 
Typically fatigue research highlights the impact of fatigue on 
the individual. This study suggests working within a co-located 
team environment improves alertness, minimising the detrimen-
tal effects of sustained operations.
Support (if any): Funded by Naval Group Pacific.
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Introduction: Elite Athletes are susceptible to sleep inadequa-
cies especially poor sleep quality and short sleep habits. Poor 
sleep and sleep habit are associated with decreased athletes’ 
performance, increased injuries and less teams’ success. Expert 
consensus and clubs’ medical staff  are searching for awareness 
program, medical assessment and more research in this field. 
We assessed a 360° sleep program (SoSleep) on club’s request in 
prospective follow-up upon volunteer athletes to raise awareness, 
evaluate and coach with personnalized sleep goals to improve 
player’s sleep for recovery and performance optimization upon 
elite rugby teams.
Methods: 72 rugbymen athletes from professional teams were 
proposed for educational and voluntary sleep program (SoSleep) 
over last 2 seasons in prospective study. The program was con-
sisting in 360° sleep’s evaluation directly at club’s training field 
area with education briefing, sensibilization programs, on-line 
questionnaires, individual sleep assessment, in-board nap room, 
wearable polysomnography (EEG head band), medical sleep 
clinic evaluation with full home polysomnography test on medi-
cal staff ’s requirements.
Results: We had 45 awareness program forms, 36 players with 
several medical interviews, 106 questionnaire sets, 29 head band 
nights, 2 medical assessment pathways. Awareness program 
results showed that 52% were exposed to bad sleep prior to pro-
gram then 89% to individual sleep better knowledge and 98% 
better sleep management intention after completion. Wearable 
polysomnography results (n=29) showed 7h52 mean sleep time 
(49% light-sleep, 17% deep-sleep, 26% REM-sleep, 8% WASO). 
Average players’ satisfaction program level was 4,53/5.
Conclusion: Sleep education program with specific follow-up 
and polysomnographic evaluation at training field bedside and 
our results seem of great interest and very promising. Results 
deserve to be discussed and confirmed subsequently, notably 
the low polysomnography deep sleep proportion. Up to date 
main explanation would be that evaluations were made dur-
ing the regular or final phase season when physical training is 
adjusted, likely different from pre-season trainings with modified 
sleep needs. Associated with last rugby team’s results with dou-
ble national and continental victories in major league (French 
TOP14, European Champions cup), sleep optimization within 
professional clubs seems to be a required and promising imple-
mentation both for the player’s individual recovery and perfor-
mance and for the team’s collective performance.
Support (if any): 
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Introduction: Healthcare workers work long or irregular shifts 
and report high occupational stress, resulting in short and poor 
sleep. Previous research demonstrated the effect of sleep dura-
tion/quality on overall physical and mental health of the general 
population. The association between sleep behaviors and the 
incidence of specific chronic diseases has not been well studied 
in healthcare workers.
Methods: A cross-sectional survey measured sociodemographics, 
work schedules, sleep, and chronic diseases (diabetes, hypertension, 
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high cholesterol, low back diseases and others) in healthcare work-
ers at five public sector facilities in the northeast U.S.
Results: Among 1,553 healthcare workers (mean age 46.4 years, 
61.5% female), 29% reported sleep disturbances, 51% reported 
short sleep duration (≤ 5 hours/day), and 20% reported two or 
more episodes of sleep per day. In total, 42% of the participants 
reported at least one chronic disease, including 15% diabetes, 
28% hypertension, 22% high cholesterol, 14% low back disor-
ders, and 18% others. Hypertension was associated with each of 
sleep disturbances, short sleep duration and ≥ 2 episodes; low 
back disorders were associated with sleep disturbances and short 
sleep duration; and high cholesterol was associated with sleep 
disturbances. Adverse sleep behaviors (sleep disturbances or 
short duration or ≥ 2 episodes, score range 0-3) were associated 
with a crude linear increase in the prevalence of chronic diseases 
(Chi-square=31, p< 0.001). The risk of any chronic disease was 
significantly elevated with two or more adverse sleep behaviors 
after adjusting for sociodemographics (Prevalence Ratio=1.3, 
95% Confidence Interval=1.2-1.6).
Conclusion: Healthcare workers’ adverse sleep behaviors were 
associated with an increased prevalence of chronic diseases. 
Cross-sectional design of the study limited the ability to exam-
ine causal relationships, therefore adverse sleep behaviors could 
be contributors or outcomes of chronic diseases. Evidence-
based workplace interventions are needed to improve healthcare 
workers’ sleep behaviors in order to reduce chronic diseases and 
improve overall health of this occupational group.
Support (if any): This study was supported by Grant No. 5 U19 
OH012299-02 from the National Institute for Occupational 
Safety and Health (NIOSH). Its contents are solely the responsi-
bility of the authors and do not necessarily represent the official 
views of the NIOSH.
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DAYTIME IMPAIRMENTS IN U.S. NAVY SHIPBOARD 
ENVIRONMENTS
Josue Uriarte1, Alice LaGoy1, Jason Jameson1, Peter Roma1, 
Andrew Kubala1, Sean Deering1, Joseph Cuellar1, Dale Russell2, 
Rachel Markwald3

1 Naval Health Research Center, 2 US Air Force, 3 Sleep and 
Chronobiology Laboratory, Department of Integrative Physiology, 
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Introduction: The U.S. Navy shipboard setting is associated 
with high stress and negative health outcomes due in part to 
constraints limiting opportunities to engage in healthy lifestyle 
behaviors. Improving our understanding of the relationship 
between sleep and lifestyle behaviors in this setting may help 
identify interventions to improve health outcomes. We examined 
service members’ sleep in the shipboard operational setting and 
investigated the relationships among lifestyle behaviors, sleep, 
and sleep-related daytime impairments.
Methods: Service members (n = 758, 30 ± 8 years [mean ± SD], 
24% female) wore a commercial sleep-tracking device (Oura™ 
Ring, Generation 2 or 3) to measure total sleep time (TST) while 
in port and while underway. Participants slept either at home or 
on ship, depending on their mission and schedule. Participants 
also completed surveys assessing sleep-related impairment 
(PROMIS-SRI short form) and multiple lifestyle behaviors, 
including sun exposure, diet, typical daily exercise, and caffeine/

nicotine intake. Relationships between lifestyle behaviors, TST, 
and sleep-related daytime impairments were examined using lin-
ear mixed models, with command included as a random effect.
Results: Service members slept 6.3 ± 1.1 hours/day and reported 
moderate levels of sleep-related impairments (55.2 ± 9). TST was 
related to ship schedule (6.2 ± 1.1 underway, 6.8 ± 0.9 in port) 
but not lifestyle behaviors (all behaviors, p >.05). For sleep-re-
lated impairment, shorter TST (B = -1.45, SE = 0.31, p <.001) 
and poor diet (B = -2.22, SE = 0.33, p <.001) were related to 
higher impairment. Less physical activity approached statistical 
significance (B = -3.26, SE = 1.69, p =.053).
Conclusion: Even under the many constraints of shipboard 
settings and the potential variation due to person-specific char-
acteristics (e.g., department, rank, service years), daytime impair-
ments were related to sleep and lifestyle behaviors, suggesting 
persistent synergistic connections among them. Therefore, tar-
geting sleep as well as certain lifestyle factors (i.e., diet and exer-
cise) when developing health-related interventions for the U.S 
Navy personnel serving on warships should be considered.
Support (if any): Defense Health Agency (work unit no. N2010).

Abstract citation ID: zsaf090.0208

0208
ARE CANADIAN VARSITY ATHLETES SLEEPING WELL? 
INSIGHTS ON ADHERENCE TO OPTIMAL SLEEP 
RECOMMENDATIONS
Félix-Gabriel Duval1, Jean-François Caron2, Joshua Fournier2, 
Geneviève Forest1

1 Université du Québec en Outaouais, 2 UQO

Introduction: In 2021, Walsh and colleagues highlighted the 
importance of sleep education for athletes and proposed a series 
of tips to educate athletes. These tips can be summarized as 
follow: (1) get more sleep than the standard recommendations; 
(2) nap to supplement insufficient nocturnal sleep; (3) main-
tain a good sleep hygiene; (4) having a training schedule in-line 
with their chronotype. The aim of this study was to explore 
the proportion of Canadian varsity students who follow these 
recommendations.
Methods: A total of 173 Canadian varsity athletes (M=20.8 ±2 
years 66.5% females) completed an anonymous online survey of 
about 20 minutes during the academic year. The survey included 
questions about sleep habits, sleep hygiene, sleep environment, 
training schedule and lifestyle habits.
Results: Data showed that 65.8% of athletes do not get 8 hours 
of sleep during weekdays and 29% during weekends. Moreover, 
31.5% of athletes do not even get 7 hours of sleep on average 
during weekdays and 11% during weekends. In addition, before 
a game, 58,4% rarely or do not nap, while 41,1% occasionally or 
always nap. On the other hand, during regular weekdays, 66.9% 
will nap at least once, while 33,1% never nap. Regarding train-
ing, 58.3% report training at a time that is not in-lined with their 
chronotypes. Data on sleep hygiene show that 65% of the ath-
letes use their cellphone within one hour of going to bed, seven 
days a week, and 33.3% do not turn their notifications off  during 
the night. Finally, 21.4% report that their sleep is disturbed by 
roommates, 41% report that ambient temperature is interfering 
with their sleep, 30.1% that ambient light affects their sleep, and 
32.9% of them report environmental noise disturbing their sleep.
Conclusion: These results highlight that Canadian varsity athletes 
seem to be far from sleeping in line with the recommendations set 
by Walsh et al (2021). Most of Canadians varsity athletes do not 
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get enough sleep. Our results also seem to indicate that Canadian 
varsity athletes may not be sleeping in an environment conducive 
to optimal sleep. Further studies are needed to investigate the fac-
tors that may prevent athletes from achieving optimal sleep.
Support (if any): 
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WORLD BELIEFS, NOT RECOVERY EXPERIENCES, 
PREDICT SUBJECTIVE SLEEP QUALITY
Noah Love1, Philip Gehrman1

1 University of Pennsylvania

Introduction: Our beliefs about the situations in which we find 
ourselves influence how we think and behave in those situations. 
Recent research on primal world beliefs, beliefs about the nature 
of the world as one big situation, has shown strong relation-
ships between “primals” and important waking psychological 
variables such as depression, political affiliation, and well-be-
ing. These beliefs, which are present in all situations, likely also 
impact sleeping experiences. The current study explores the rela-
tionships between four core primals and subjective sleep quality, 
in conjunction with measures of waking recovery experiences, 
which have been shown to be positively related to sleep quality.
Methods: Undergraduate students completed a survey with 
measures of subjective sleep quality, primal world beliefs, recov-
ery experiences, and demographics. Subjective sleep quality was 
assessed with the Sleep Quality Scale (SQS). The Good, Safe, 
Alive, and Enticing primals were measured using the Primals 
Inventory-18 (PI-18), and recovery experiences were measured 
using the Recovery Experiences Questionnaire (REQ).
Results: A total of N = 281 students completed the survey, with 
sample characteristics 72.6 % female, 49.9% White or Caucasian, 
and average age 20.0 (SD = 1.67). Of the primals measured, 
Good (r = -.244, p <.001), Safe (r = -.132, p =.029), and Enticing 
(r = -.251, p <.001) significantly correlated with subjective sleep 
quality, such that more positive primals (e.g., stronger belief  that 
the world is good) were associated with better subjective sleep 
quality. The relationship between Alive and sleep quality was not 
significant (r = -.117, p =.053). The REQ did not significantly 
correlate with subjective sleep quality (r = -.110, p =.070), nor 
did the detachment subscale (r =.043, p =.476), which has previ-
ously shown a strong relationship with sleep quality.
Conclusion: Preliminary findings indicate that beliefs about 
whether the world is a good, safe, or enticing place positively pre-
dict subjective sleep quality. Further, these beliefs seem to be more 
strongly related to sleep quality than are recovery experiences. 
Future research should explore the relationship between world-
view and sleep health in more detail by examining the relationships 
between primals and thorough, objective measures of sleep quality.
Support (if any): 
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POOR SLEEP QUALITY AND EXCESSIVE DAYTIME 
SLEEPINESS AMONG CANADIAN UNIVERSITY 
STUDENTS: A COMPARISON A VARSITY ATHLETES AND 
SEDENTARY STUDENTS
Jean-François Caron1, Félix-Gabriel Duval1, Joshua Fournier2, 
Geneviève Forest1

1 Université du Québec en Outaouais, 2 UQO

Introduction: Studies have shown that professional athletes and 
American varsity athletes experience sleep disturbances and 
short sleep duration, which lead to impaired daytime function-
ing. Nevertheless, very little is known about Canadian varsity 
athletes. The objective of this study is to compare the sleep of 
Canadian varsity athletes and sedentary university students.
Methods: A total of 676 Canadian university students (166 var-
sity athletes and 510 sedentary students; M= 21.73 ±3.00; 73.4% 
females) completed an anonymous online survey which included the 
Pittsburgh Sleep Quality Index (PSQI), the Epworth Sleepiness Scale 
(ESS), and the Insomnia Severity Index (ISI). Mantel-Haenszel chi-
square analyses were used to determine differences in the rates of 
sleep quality, excessive daytime sleepiness, and insomnia symptoms 
between varsity athletes and sedentary students, controlling for gen-
der. The Mantel-Haenszel analysis was also employed to compare 
the proportion of varsity athletes and sedentary students who met 
the recommended minimum daily sleep duration of 7 hours.
Results: Results showed no group difference on the PSQI, χ2 
(1) = 1.15, p=.284, and ESS scores, χ2 (1) = 1.46, p=.228. Data 
showed that 81.3% of varsity athletes and 86.7% of sedentary 
students scored > 5 on the PSQI. Also, 60.2% of varsity athletes 
and 53.6% of sedentary students scored > 10 on the ESS. Results 
showed that varsity students had significantly fewer insomnia 
symptoms than sedentary students, χ2 (1) = 11.43, p <.001. 
Furthermore, data revealed that 27.0% of sedentary students 
had clinical insomnia, whereas 7.8% of varsity athletes did. Also, 
32.1% of varsity athletes and 42.3% of sedentary students slept 
less than 7 hours per night on weekdays, whereas it was 10.4% 
and 14.3%, respectively, on weekends.
Conclusion: These results suggest that the sleep of varsity stu-
dents doesn’t seem to be very different from that of sedentary 
students. Yet, both populations show significant sleep problems, 
including short sleep duration and sleep disturbances that may 
affect daytime functioning. Given the importance of sleep for 
mental health, recovery and athletic performance, this study 
highlights the urgent need for concrete strategies to target uni-
versity students, whether they are an athlete or not.
Support (if any): 
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SLEEP’S IMPACT ON PRODUCTIVITY FOR BLACK 
AND HISPANIC ADULTS: POPULATION DATA FROM 
NATIONAL SLEEP FOUNDATION
Alysa Miller1, Spencer Nielson1, John Lopos1, Joseph Dzierzewski1

1 National Sleep Foundation

Introduction: Sleep research has had disproportionately little 
focused on communities of color. Similarly, less research has 
examined the benefits of healthy sleep as compared to the defi-
cits of poor sleep. Home and work productivity are important 
components of flourishing and represent relatively novel end-
points in sleep research. Therefore, we sought to document the 
perceived benefits of sleep health on both work and home pro-
ductivity and responsibilities in Black and Hispanic adults.
Methods: An online, national survey was administered to a 
probability-based, random sample of 608 Black and Hispanic 
U.S. adults during Fall 2024. The survey was administered in 
English or Spanish, included demographic questions, and asked 
about the impact of getting enough quality sleep on home and 
work productivity, as well as ability to perform specific tasks. 
Descriptive statistics were used to analyze rates of experiencing 
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positive productivity benefits due to good sleep health within 
both Black and Hispanic adults.
Results: The vast majority of Black and Hispanic adults reported 
experiencing positive impacts of getting enough sleep on home 
(87%) and workplace (90%) productivity. People also reported pro-
ductivity benefits of good quality sleep at both home (87%) and 
work (91%). In terms of specific productivity-related behaviors and 
benefits, Black and Hispanic adults indicated that a good night’s 
sleep had a positive impact on their ability to work the required 
number of hours (81%), get going at the beginning of the day 
(85%), stay on task (82%), think clearly (86%), handle the workload 
(83%), and do their work without making mistakes (82%).
Conclusion: The benefits to productivity, both at home and 
work, of good sleep health were widely experienced and reported 
by Black and Hispanic adults. Public health and other awareness 
campaigns in communities of color can emphasize the positive 
effects of healthy sleep for productivity-related endpoints and 
help reframe the narrative on why to prioritize sleep health.
Support (if any): 
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POPULATION DIFFERENCES IN AVOIDING AND 
PREVENTING DROWSY AND DRUNK DRIVING: A 
NATIONAL SLEEP FOUNDATION STUDY
Spencer Nielson1, Joseph Dzierzewski2, Alysa Miller2, John Lopos2

1 Virginia Commonwealth University, 2 National Sleep Foundation

Introduction: Drowsy driving is impaired driving, just like 
drunk, drugged, and distracted causes of crashes. Drowsy driv-
ing is a significant public health and safety concern. There are 
several actionable steps individuals can take to avoid and prevent 
impaired driving, including changing plans, finding alternative 
transportation (e.g., taxi or rideshare), and urging others not to 
drive impaired. This study sought to identify and highlight dif-
ferences in the likelihood that people would take action to avoid 
and prevent drowsy driving and drunk driving.
Methods: National Sleep Foundation (NSF) conducted a ran-
dom, representative national survey of 1,372 US adults, over-
sampled for Black and Hispanic adults. The survey asked how 
likely people were to (1) change plans, (2) find alternative trans-
portation, or (3) drive anyway if  they had (a) only gotten 3-4 
hours of sleep or (b) had several alcoholic drinks. Descriptive 
statistics were used to summarize rates of likelihood to take steps 
to avoid and prevent impaired driving, while chi-square tests 
were used to explore differences based on sleep health.
Results: More U.S. adult drivers stated they would change plans 
if  they had several drinks (81%), compared to if  they got insuf-
ficient sleep (52%). Nearly 7 in 10 adult drivers (69%) were likely 
to find alternative transportation to avoid drunk driving com-
pared to only 40% who would do the same to avoid drowsy driv-
ing. Strikingly, 50% of U.S. drivers reported being likely to keep 
their plans and drive despite only sleeping 3-4 hours, while only 
11% reported being likely to drive despite having several drinks. 
Finally, drivers who were likely to avoid drowsy driving had 
longer average weekly sleep durations and better sleep quality.
Conclusion: Being awake and alert behind the wheel is as impor-
tant as not being under the influence. Unfortunately, adult driv-
ers reported being nearly five times more likely to keep their 
plans and drive while drowsy than if  they had been drinking. 
Notably, those with better sleep health were more likely to take 
steps to avoid drowsy driving. It appears established attitudes 

and behaviors to prevent drunk driving have not generalized to 
drowsy driving, another high-risk form of impaired driving.
Support (if any): 

Abstract citation ID: zsaf090.0213

0213
SLEEP AND EMPLOYEE FUNCTIONING: A NATIONAL 
SLEEP FOUNDATION STUDY OF THE CONSEQUENCES 
OF NOT GETTING HEALTHY SLEEP
John Lopos1, Alysa Miller1, Spencer Nielson1, Steve Lerman1, 
Joseph Dzierzewski1

1 National Sleep Foundation

Introduction: Much research and public education have doc-
umented the numerous negative consequences of poor sleep 
health, with the bulk of this research focusing on the personal 
consequences of poor sleep health including mood changes, cog-
nitive difficulties, numerous physical health concerns, and social 
problems. Less is known about the potential negative effects of 
not getting healthy sleep in the workplace and employee function-
ing, which includes general productivity, thinking clearly, work-
ing carefully, and avoiding mistakes—among others. This study 
aimed to document the workplace and employee experiences with 
the myriad negative effects of not getting healthy sleep.
Methods: Data were drawn from an online, national survey uti-
lizing a probability-based, random sample of 1,372 U.S. adults, 
oversampled for both Black and Hispanic individuals. The 
survey was administered in English or Spanish, and included 
demographic information and questions probing about the 
employee-reported negative impacts of not getting healthy sleep. 
Measures of central tendency were used to characterize rates of 
reported negative consequences of poor sleep in the workplace.
Results: The majority of adults in the US reported negative 
impacts of not getting enough sleep (58%) and not getting qual-
ity sleep (66%) on their general levels of work productivity. In 
terms of specific workplace and employee-related consequences 
of not getting healthy sleep, large proportions of adults indicated 
that poor sleep had a negative impact on their ability to work 
the required number of hours (54%), get going at the beginning 
of the day (71%), think clearly (67%), do work carefully (57%), 
interact with people in person, in meetings, or on the phone 
(45%), control their temper in front of people (45%), handle the 
workload (58%), and do work without making mistakes (58%).
Conclusion: Not getting healthy sleep has a real, meaningful, 
negative impact on the workplace and employees. Over 50% of 
people indicated poor sleep has a negative impact on their gen-
eral work productivity, including working required hours, not 
making mistakes at work, and being able to interact appropri-
ately with others at work. Such negative consequences can have 
large ramifications on business performance, economics, public 
health and safety. Employers should invest in the sleep health of 
their workforce.
Support (if any): 
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COGNITIVE PERFORMANCE IN THE WISCONSIN 
SLEEP COHORT STUDY
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Jesse Cook4, Erika Hagen3, David Plante5
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Introduction: Sleep inertia is a transitional state between wake 
and sleep, resulting in disorientation or grogginess upon wak-
ing. Frequent symptoms of sleep inertia are reduced alertness 
and impaired performance. Although sleep inertia is common, 
its relationship with objective neurocognitive assessment is 
understudied and unclear. Thus, this investigation examined the 
association between subjective, typical sleep inertia severity and 
a standardized afternoon-assessed objective cognitive testing 
battery in a population sample of middle-aged and older adults.
Methods: Wisconsin Sleep Cohort participants (N = 462; 
average age = 74 ± 6.7 years) completed the validated Sleep 
Inertia Questionnaire (SIQ) and six cognitive tasks: Grooved 
Pegboard (PEGSUM), Symbol Digits Modalities Test (SDMT), 
Auditory Verbal Learning Test (AVLT), Oral Word Frequency 
(OWFRAW), Digit Cancellation Test (Digitcan), and Trail 
Making Test Part B (TMT-B). All tests were administered and 
coded by a trained technician following standardized protocols. 
Associations between total and subscale (physiological, responses 
to sleep inertia, emotional, and cognitive) SIQ scores with per-
formance on the cognitive tasks (outcome) were assessed using 
linear regression modeling. All models were adjusted for age, sex, 
body mass index, education, caffeine use, apnea-hypopnea index, 
smoking, alcohol, and circadian preference (morning/evening).
Results: Mean SIQ score was 10.74 (SD: 9.54, range: 0 - 63). 
With every 1 unit increase in the SIQ score, there was an aver-
age 1.52-second increase in the time to complete PEGSUM (p 
< 0.0001), a reduction in the average number of matches on 
SDMT by 0.11 (p = 0.011), and an increase of an average of 1.08 
seconds to complete TMT-B (p < 0.0001). SIQ subscale analysis 
demonstrated that performance on these tasks was associated 
with physiological, emotional, and cognitive SIQ subscale scores, 
but not responses to sleep inertia subscale score. Sensitivity anal-
ysis considering apolipoprotein E4 status (N = 391) did not sub-
stantially alter results.
Conclusion: These findings suggest sleep inertia may be an 
important consideration when objectively assessing neurocogni-
tive performance. Future research that examines neurocognitive 
function among patients with excessive sleep inertia, and probes 
cause-effect relationships between sleep inertia and cognitive 
performance are indicated.
Support (if any): US National Institutes of Health, National 
Institute on Aging grants R01AG079352 and R01AG058680.
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DECLARATIVE MEMORY IN WOMEN BASED ON 
MENSTRUAL CYCLE PHASE
Shauni Omond1, Leilah Grant2, Kritika Vashishtha2, Joon Chung3, 
Aissata Cisse4, Steven Lockley2, Melissa St. Hilaire5, 
Shadab Rahman6

1 Brigham and Women’s Hospital / Harvard Medical School, 2 
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School

Introduction: Chronic variable sleep deficiency (CVSD) is a pat-
tern of insufficient sleep commonly illustrated by sleep loss on 
weekdays to accommodate social and occupational demands 
and “catch-up” recovery sleep on weekends. Women are more 
vulnerable to acute overnight sleep loss during the follicular 
phase compared to the luteal phase of the menstrual cycle. We 
therefore examined the impact of chronic sleep loss on declar-
ative learning and memory by menstrual cycle phase using a 
CVSD paradigm.
Methods: Data from 12 healthy naturally-cycling pre-menopau-
sal women (mean±SEM: 29.95±1.46 years) who completed an 
ongoing 11-day inpatient study of the neurobehavioral impacts 
of CVSD were analyzed. Participants were randomized to begin 
the CVSD protocol at either the follicular (n=8) or luteal phase 
(n=4) and underwent three cycles of a 10-hour sleep opportu-
nity followed by two consecutive nights of 3 hours sleep, aligned 
by wake time with a 12-hour recovery sleep before discharge. 
On the morning after the first 10-hour sleep, participants were 
trained on a paired-associates task in which they were presented 
and repeatedly tested on a list of 36 unrelated word-pairs until 
they achieved a 50%-learning criterion. Participants were asked 
to recall the same word-pairs the next morning after a 3-hour 
sleep opportunity. Different sets of word-pairs were used in the 
first and third CVSD cycles.
Results: Women learned a similar number of word-pairs in the 
follicular and luteal phases in CVSD-cycle 1 (28.87±1.83 vs. 
28.00±2.79, p=0.79, respectively) and CVSD-cycle 3 (31.37±0.99 
vs. 31.00±2.27, p=0.86, respectively). Women recalled signifi-
cantly fewer words in CVSD-cycle 3 compared to CVSD-cycle 
1 (i.e., 5 nights vs. 1 night of sleep loss, respectively) (85.35% ± 
3.14 vs. 95.65% ± 3.19, p=0.04, respectively) during the follicular 
phase, but had no difference in word-pair recall between CVSD-
cycle 3 and CVSD-cycle 1 during the luteal phase (93.02% ± 3.07 
vs. 79.62%±11.41, p=0.06, respectively).
Conclusion: These results suggest that CVSD differentially 
impaired declarative memory in the follicular phase compared 
to the luteal phase. Additional work with a larger sample size is 
needed to confirm these preliminary findings and examine the 
impact of CVSD by menstrual cycle phase on other neurobehav-
ioral outcomes.
Support (if any): R01HL162102 (PI: Rahman/St. Hilaire)
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DWELLING OLDER ADULTS
Ikuha Fukamachi1, Mana Furuta2, Kyuto Yamazaki1, Akiko Noda2
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University Graduate School of Life and Health Sciences

Introduction: Poor sleep quality is a common problem in 
older adults, with an estimated prevalence rate of 12%–40%. 
The European Guideline for the Diagnosis and Treatment of 
Insomnia states that exercise may be effective for insomnia man-
agement, suggesting that physical activity could improve sleep 
quality in older adults. Physical activity may attenuate some of 
the negative impact that poor sleep has on cognition, and sleep 
is important through which physical activity improves cognitive 
abilities. In Japan, where the population is aging, improving 
the health of elderly individuals in the community is a critical 
issue. The purpose of this study was to examine the relationship 
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between sleep, physical activity, and cognitive function in com-
munity-dwelling older adults.
Methods: Fourteen consecutive volunteers aged ≥ 60 years were 
included in this study. After approval by the Chubu University 
Ethics Review Committee, all participants were informed about 
the study and its methods, and written consent was obtained from 
each participant. Actigraphy, sleep diaries, and pedometry were con-
ducted over a period of two weeks. Sleep was analyzed based on data 
obtained from the actigraphy and sleep diary, while physical activity 
was assessed with pedometer data. Cognitive function was evaluated 
using the Trail Making Test Part B (TMT-B) and the Mini-Mental 
State Examination (MMSE). Participants were classified into two 
groups: those with a sleep efficiency of 90% or greater and those 
with a sleep efficiency of less than 90%. The relationship between 
sleep efficiency and each of these measures was then examined.
Results: TMT-B completion time was significantly longer in the 
group with sleep efficiency < 90% than group with sleep efficiency 
≥90%. Physical amount, number of steps, and total distance was 
significantly greater in the group with sleep efficiency ≥90% than 
group with sleep efficiency < 90%. There was no significant dif-
ference in MMSE score between the two groups. TMT-B com-
pletion time was significantly correlated with the sleep efficiency 
(r=-0.49, p=0.024)
Conclusion: Sleep quality was associated with both physical 
activity and cognitive function. Our findings suggest that daily 
exercise along with sleep guidance may be important.
Support (if any): 
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DEPRIVATION
Jason Katz1, Kymberly Henderson-Arredondo1, Allie Jepson2, 
Catherine Seader1, A’mour Canty1, Salma Patel2, 
Michael Grandner3, Sarah Green1, David Negelspach2, 
Sofia Fluke4, Brieann Satterfield4, Alisa Huskey2, William Killgore2

1 University of Arizona, 2 The University of Arizona, 3 University of 
Arizona College of Medicine, 4 Washington State University

Introduction: Sleep deprivation (SD) impairs a range of cogni-
tive abilities. There are also consistent inter-individual differences 
in resilience to these effects. Prior work suggests that personality 
traits such neuroticism, trait-anger, and introversion are associ-
ated with resilience during psychomotor vigilance performance. 
Here, we extended this line of research to determine the role of 
neuroticism in sustaining resilience to the degrading effects of 
SD on a Go/No-Go (GNG) inhibitory task that included a cog-
nitive reversal of the contingencies half-way through. We used 
metrics of neuroticism, particularly anger hostility (AH) to pre-
dict inhibitory resilience during sleep deprivation.
Methods: Participants (n=20; 9 female; age=23.6, SD=4.7 years) 
completed a 39-hour in-lab sleep deprivation period. One week 
before arriving at the lab, participants completed the NEO-PI, 
a personality test of the Big 5 traits, including Neuroticism and 
its facets. During the in-lab sleep deprivation period, partici-
pants awakened at 0700 and completed the GNG task a total 
of three times: once after waking up on the first day, one at hour 
thirteen, and one at hour thirty-six of continuous wakefulness. 
The change from the second to the third GNG score was used 
as the dependent variable in a multiple linear regression with the 
Neuroticism facets as predictors.

Results: Simultaneous entry of all 6 facets of Neuroticism 
yielded a significant model predicting total GNG scores 
(R=0.783, P=0.03). Of these, anxiety (β=1.073, p=.029), AH 
(0.757, p=.003), and vulnerability (-0.831, p=.045) had the great-
est contributions to the model. We then ran a stepwise model to 
determine whether other facets predicted above and beyond the 
effect of AH. The stepwise model only retained AH as account-
ing for significant variance (R=.523; p=0.18).
Conclusion: The three strongest traits contributing to inhibi-
tory resilience during sleep deprivation were greater anxiety and 
angry hostility, and lower vulnerability. However, anger/hostility 
was the strongest predictor when subjected to stepwise entry/
deletion. These findings are consistent with prior work showing 
that trait-anger facilitates resilience to sleep deprivation, pre-
sumably through increased tonic arousal that sustains cognitive 
performance in the face of building homeostatic sleep pressure. 
These findings also extend this resilience phenomenon to cogni-
tive flexibility and inhibitory capacity.
Support (if any): Army Research Office award W911NF2210223 
subaward SUBK00016417

Abstract citation ID: zsaf090.0218

0218
WAKE TIMING AND SLEEP MAINTENANCE 
EFFICIENCY ARE ASSOCIATED WITH EATING IN THE 
ABSENCE OF HUNGER IN PREADOLESCENTS
Emily Hohman1, Jennifer Savage1, Orfeu Buxton2

1 Pennsylvania State University, 2 Penn State

Introduction: Poor sleep health is associated with childhood 
obesity, but the mechanisms underlying this association remain 
unclear. This study aimed to determine if  sleep health variables 
are related to daily frequency of eating in the absence of hun-
ger (EAH), an obesogenic eating behavior, in preadolescents. We 
hypothesized that children would be more likely to engage EAH 
following nights of shorter, later, or less efficient sleep compared 
to their usual sleep.
Methods: Children 8-12 years of age (n=51) completed wrist 
actigraphy and smartphone-based ecological momentary assess-
ment to capture eating occasions for 2 weeks during the school 
year. Prior to each eating occasion, children rated their hunger 
on a 100-point visual analogue scale. Eating in the absence of 
hunger (EAH) was defined as pre-meal hunger < 35. Separate 
multilevel models examined the effect of the previous night’s 
total sleep time, sleep maintenance efficiency, and sleep tim-
ing (onset, offset, midpoint) on the percentage of eating events 
classified as EAH (%EAH). Sleep variables were person-mean 
centered to disaggregate within- and between-person effects. 
Covariates included child age, sex, pubertal status, BMI z-score, 
race/ethnicity, type of day (weekend vs. weekday) and eating 
occasion reports (number/day), and total sleep time for models 
examining sleep timing and efficiency.
Results: Participants were 10.5 ± 1.5 years old, 52% female, 85% 
non-Hispanic white, and 56% with overweight or obesity. The 
mean daily %EAH was 16.4 ± 17.6%, meaning that on average, 
about 1 in 6 eating events occurred when the child was not hun-
gry. Children slept 8.3 ± 0.6 hours per day and the mean sleep 
onset time was 10:16 PM ± 85 minutes. There were no signifi-
cant effects of within-person sleep variables on %EAH. At the 
between-person level, children with later mean sleep offset (B= 
7.62, p=0.03) and higher mean sleep efficiency (B=-1.57, p=0.03) 
had a lower %EAH.
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Conclusion: Contrary to our hypothesis, night-to-night vari-
ation in sleep health is not related the frequency of EAH the 
following day; however, less efficient sleep and early waking on 
average may be a risk factor for more frequent EAH, which may 
in turn increase risk for excess energy intake and obesity.
Support (if any): NIH grants KL2TR002015 and UL1TR002014

Abstract citation ID: zsaf090.0219

0219
ASSOCIATION BETWEEN DEPRESSIVE SYMPTOMS AND 
VIGILANT ATTENTION IN HIGH SCHOOL STUDENTS
Yuito Ueda1, Hiroo Wada1, Qinye Zhu1, Yoshihito Kameda1, 
Michiko Minami1, Takeshi Tanigawa1

1 Department of Public Health, Juntendo University Graduate 
School of Medicine

Introduction: Depressive symptoms during adolescence may 
impair vigilant attention, yet the association has not been 
fully explored. This study aimed to investigate the relationship 
between depressive symptoms and vigilant attention in Japanese 
high school students.
Methods: We recruited a total of 426 high school students (ages 
15–17) from two high schools in Japan. Each participant com-
pleted the Center for Epidemiologic Studies Depression Scale 
(CES-D) and underwent the Brief Psychomotor Vigilance Test 
(PVT-B) to measure vigilant attention. Two primary indicators 
were derived from the PVT-B: response speed (reciprocal reaction 
time) and lapse (number of reaction times ≥355 ms). For the anal-
ysis, the worst 20% of students on each PVT-B metrics (response 
speed and lapse) were defined as having impaired vigilant atten-
tion. Gender-stratified analyses were conducted to examine 
potential differences between male and female students. Logistic 
regression was used to compare students with CES-D ≥20 to 
those with CES-D < 20, adjusting for age, BMI, sleep duration, 
caffeine intake, and time from awakening to conducting PVT.
Results: In the total participants, depressive symptoms (CES-D 
≥20) were associated with slower response speed (adjusted odds ratio 
[OR] = 1.61, 95% confidence interval [CI]: 0.97–2.67) with marginal 
statistical significance (p=0.08). Lapse was significantly associated 
with depressive symptoms (OR = 1.95, 95% CI: 1.16–3.28, p=0.01), 
suggesting that students experiencing depressive symptoms showed 
reduced vigilant attention on the PVT-B. Gender-stratified analy-
ses revealed no significant associations between response speed and 
lapse among male students. However, depressive symptoms were 
significantly associated with slower response speed (OR = 2.27, 
95% CI: 1.14–4.52, p=0.02) and higher lapse (OR = 2.72, 95% CI: 
1.34–5.55, p=0.01) among female students.
Conclusion: The present study showed that depressive symp-
toms are associated with impaired vigilant attention in female 
high school students, but not in male one.
Support (if any): This work was supported by JSPS KAKENHI 
Grant JP22H00496, JP23K19780.
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THE ROLE OF CO-RUMINATION AND BELONGINGNESS 
IN PREDICTING INSOMNIA AMONG COLLEGE 
STUDENTS
Kearney Smith1, John Richmond Sy1, Ruth Brombach1, Mariana 
Monroy Gonzalez1, Jessica Dietch1

1 Oregon State University

Introduction: Co-rumination, the excessive discussion of prob-
lems in dyadic pairs with an emphasis on negative feelings, is 
associated with internalizing depressive symptoms and sleep 
problems. Limited research has examined co-rumination’s 
effect on sleep problems, specifically insomnia. A general sense 
of belongingness, associated with relationship satisfaction and 
quality, may moderate the negative impact of co-rumination. The 
primary hypotheses were that co-rumination and belongingness 
would both be significantly related to insomnia symptoms. The 
exploratory hypothesis was that the relationship between co-ru-
mination and insomnia would be moderated by belongingness.
Methods: Participants (N=189) were college students (Mage 
= 22.8, SD = 6.98, 71% Female) from Oregon State University 
recruited from the online subject pool system who answered an 
online survey including the Insomnia Severity Index, the General 
Belongingness Scale, and the Co-Rumination Questionnaire–
Abbreviated. Multiple regression analysis in SPSS examined 
whether a general sense of belonging moderated the relation-
ship between the independent variable, co-rumination, and the 
dependent variable, insomnia.
Results: Multiple regression analysis showed that the overall 
model was significant (F[3, 185] = [8.63], p < 0.001) accounting 
for 12.27% of the variance in insomnia symptoms. Co-rumination 
significantly predicted greater insomnia symptoms (b= 0.13, 
p=0.02). Belongingness was a significant independent predictor 
of insomnia (b= -0.19, p < 0.001) with greater belongingness 
associated with lower insomnia symptoms. The interaction term 
between co-rumination and belongingness was not significant (b 
= -0.05, p = 0.31) indicating that belongingness did not moderate 
the relationship between co-rumination and insomnia.
Conclusion: This study is the first to identify an association 
between co-rumination and insomnia. Higher co-rumination 
was associated with greater insomnia, suggesting that co-rumi-
nation may be one mechanism of insomnia in college students. 
This relationship could be in part due to co-rumination’s associ-
ation with internalizing negative symptoms, particularly depres-
sion, giving rise to potential sleep disturbances. Belongingness 
independently predicted better insomnia outcomes, supporting 
prior research linking social connection to better sleep outcomes, 
however, it did not moderate the relationship between co-rumi-
nation and insomnia as hypothesized. Future research should 
aim to further investigate the mechanisms through which co-ru-
mination affects insomnia and different sleep health variables.
Support (if any): 
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QUANTITY, QUALITY, OR PERCEPTION: FACTORS 
CONTRIBUTING TO ADOLESCENT EXECUTIVE 
FUNCTION
Jamon Jex1, Nicholas York1, Eliza Young1, Kara Duraccio1, 
Daniel Kay1

1 Brigham Young University

Introduction: Sleep duration is frequently related to executive 
function (EF) in adolescents, though the relationship between 
EF and other aspects of adolescent sleep health remains unclear. 
This secondary analysis aimed to examine how EF is related to 
multiple domains of sleep health in adolescents, specifically sleep 
quality, daytime sleepiness, and chronotype.
Methods: We used two adolescent datasets that assessed for 
self-reported sleep health and executive functioning (N = 83, Ages 
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14-18). All participants completed the Morning-Eveningness 
Questionnaire (MEQ) to measure chronotype, the Epworth 
Sleepiness Scale (ESS) to measure daytime sleepiness, the 
Pittsburgh Sleep Quality Index (PSQI) to measure sleep qual-
ity, and the Behavior Rating Inventory of Executive Function 
(BRIEF) to measure EF; the BRIEF parent report was used in 
one study (N=31) and the self-report for another (N=52); we used 
standardized t-scores of the global executive composite (GEC) 
scale to allow for comparison across studies. A multiple linear 
regression was performed to examine the predictive effect of ado-
lescent sleep quality, daytime sleepiness, and chronotype on EF. A 
multiple linear regression was performed to evaluate how adoles-
cent sleep quality, daytime sleepiness, and chronotype predict EF.
Results: Sleep quality (PSQI) was found to be a significant pre-
dictor of adolescent EF (p < 0.001; adjusted R-squared =.19), 
with worse sleep quality predicting greater EF impairment. ESS 
and MEQ were not found to be significant predictors of adoles-
cent EF (p’s >.05).
Conclusion: Adolescents with poorer self-reported sleep qual-
ity demonstrated greater EF impairment, suggesting that other 
aspects of sleep health (beyond sleep duration) may play a 
critical role in EF abilities. However, chronotype and daytime 
sleepiness did not significantly influence EF, suggesting that per-
ceived sleep quality (above perceived daytime impairment and/or 
optimal sleep timing) may serve as a more useful predictor when 
understanding adolescent EF.
Support (if any): 
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Introduction: Ajzen’s Theory of Planned Behavior (TPB) (1991) 
has been usefully applied as a framework in studies examining 
the sleep intentions and behaviors of college students. However, 
existing research remains limited, with considerable variation in 
methodologies—i.e., differing definitions of sleep duration, set-
tings, and timeframes assessed (past 24 hours, 7 days, 30 days) —
leading to inconsistent results across studies. The present study 
applied the TPB to sleep duration (SD) behavior in college stu-
dents, examining whether 1) favorable attitudes, favorable sub-
jective norms, and strong perceived behavioral control towards 
SD predicted intentions to healthy SD behavior; 2) strong per-
ceived behavioral control and intention were directly associated 
with healthy SD.
Methods: 507 Old Dominion University undergraduates aged 
18-24 completed an online Qualtrics questionnaire between 
April-May 2023 or April-May 2024 with sleep quality, socio-de-
mographic, and TPB construct questions. Using the Target, 
Action, Context, and Time principle, SD behavior was catego-
rized from the PSQI item as healthy (7-< 9 hours) vs. unhealthy 
(< 7 or ≥9 hours); and healthy (vs. unhealthy) SD attitudes, 
norms, control, and intentions based on questions regarding 7-8 
hours SD in the past 30 days. Adjusted odds ratios (OR) were 
estimated from logistic regression models.
Results: After adjusting for race/ethnicity, class, age, enroll-
ment status, and gender, favorable attitudes (OR=3.63, 95% 
CI, 2.07-6.38), favorable subjective norms (OR=2.74, 95% CI, 

1.62-4.63), and strong perceived behavioral control (OR=6.48, 
95% CI, 4.31-9.75) were significantly associated with healthy SD 
intentions. Students reporting healthy (vs. unhealthy) SD behav-
ior had significantly higher odds of strong perceived behavioral 
control (OR=5.73, 95% CI, 3.57-9.19) and behavioral intention 
(OR= 4.27, 95% CI, 2.67-6.84) after adjustments.
Conclusion: Favorable attitudes, favorable subjective norms, and 
strong perceived behavioral control towards SD behavior pre-
dicted students’ intentions to engage in healthy SD behaviors 
even after adjustments for socio-demographic factors. Strong 
perceived behavioral control and behavioral intention predicted 
self-reported healthy SD, highlighting their critical role in pro-
moting healthy sleep behavior among college students. Findings 
suggest TPB constructs were predictive of SD intentions and 
behavior and may help inform interventions targeting behavioral 
antecedents including perceived behavioral control, intentions, 
attitudes, and subjective norms to promote healthy sleep prac-
tices and overall health among college students.
Support (if any): 
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1 University of Miami Miller School of Medicine, Department 
of Informatics and Health Data Science, 2 University of Miami, 
3 University of Miami Miller School of Medicine, Department 
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University Debusk College of Osteopathic Medicine, 5 St. John’s 
University, 6 University of Miami Miller School of Medicine

Introduction: Meta-analyses suggest that there is a gap in the 
literature on potential mediators of the known relationship 
between loneliness and sleep. This study aims to assess the rela-
tionship among loneliness, anxiety, and insomnia severity among 
a cohort of rural and urban Latinos living in South Florida.
Methods: This sample included 608 individuals who participated 
in the Determinants, Outcomes, Responses, and Mechanisms of 
Insufficient Sleep in Rural-Urban Settings (DORMIR) study, 
which investigates the connection between sleep health and car-
diometabolic health in South Floridian Hispanic population. 
Our primary outcome was the Insomnia Severity Index (ISI), 
a validated, 7-item questionnaire with higher scores suggest-
ing more severe symptoms. We operationalized anxiety by the 
PROMIS Emotional Distress - Anxiety (Short Form 8a) and 
loneliness by an item from the Social Needs Screening Tool – 
“How often do you feel lonely or isolated from those around 
you?”: rarely, sometimes, often/always. All linear regression 
models were adjusted for age (non-linear), sex, race/ethnicity, 
Hispanic origin, marital status, education, employment, income, 
and Body Mass Index. Model 1: loneliness and the ISI. Model 2: 
anxiety and ISI. Model 3 loneliness and anxiety and ISI scores.
Results: Model 1 showed significant associations between experi-
ence of loneliness (rarely, sometimes, often/always) and ISI scores: 
“rarely” b [95% Confidence Interval(CI)] = 2.60 [1.40, 3.77], p< 
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0.001; “sometimes” b [95% CI] = 3.45 [2.25, 4.65], p< 0.001; and 
“often/always” b [95% CI] = 5.03 [3.38, 6.68], p< 0.001. Model 2 
showed a significant association between anxiety and ISI scores: 
b [95% CI] = 0.38 [0.32, 0.43], p< 0.001. Model 3, simultaneous 
modeling of loneliness and anxiety, showed reduced associations 
for both loneliness and anxiety: “rarely lonely” b [95% CI] = 
1.39 [0.28, 2.5], p=0.014; “sometimes lonely” = 1.37 [-0.06, 2.33], 
p=0.063; “often/always lonely” = 1.37 [-0.31, 3.05], p = 0.110; 
anxiety score = 0.34 [0.28, 0.41], p< 0.001.
Conclusion: Loneliness and anxiety are independently corre-
lated with insomnia symptoms. Future research should explore 
the chronological relationship between anxiety and loneliness, 
particularly how anxiety may mediate the relationship between 
loneliness and insomnia, in Hispanics.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 
R01MD016236, R01MD016236-03S1, R01MD004113; 
R01AG072644, R01AG067523, R01AG075007, U19AG074865, 
R56AG072547, R01AG072547
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Introduction: In 2021, almost 52 million adults in the U.S. 
reporting having chronic pain, 17 million of whom also reported 
that their pain significantly interfered with their daily lives. While 
poor sleep is recognized as a risk factor for chronic pain and vice 
versa, less is known about the temporal relationship between 
characteristics of pain (such as interference and location) and 
multiple dimensions of sleep health.
Methods: The current study investigated longitudinal bidi-
rectional relationships between aspects of chronic pain and a 
multidimensional measure of sleep health incorporating sleep 
regularity, satisfaction, alertness, timing, efficiency, and duration 
in three ways: presence of chronic pain, interference of pain with 
daily life (such as activities and social relationships), and number 
of pain locations. The components of the sleep health compos-
ite score were measured using a combination of Actigraphy and 
self-report from a daily sleep diary over 7 consecutive days. The 
analytical sample consisted of 154 middle-age and older adults 
from the Midlife in the United States (MIDUS) longitudinal 
study who responded to questions about chronic pain and pro-
vided Actigraphy and sleep diary data.
Results: Bidirectional associations between pain interference 
and sleep health were found in a subsample of participants (N 
= 107) who responded to questions about how much their pain 
interfered with their daily life. These associations indicate that an 
increase in sleep health problems from timepoint 1 (T1) to time-
point 2 (T2) approximately 9 years later was associated with an 
increase in pain interference (B =.31, SE =.14, p =.03), and that 
an increase in pain interference from T1 to T2 was associated 
with more sleep problems at T2 (B =.16, SE =.07, p =.03) even 
after controlling for sociodemographic and health covariates as 
well as baseline sleep health and baseline pain interference.
Conclusion: These findings may have implications for behavioral 
changes that can be made to reduce pain interference and can 
provide a foundation for investigating possible mechanisms of 
the relationship between sleep and pain such as inflammation.

Support (if any): This study was supported by NIH grant 
(R01HL163226, PI Lee.)
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Introduction: Fatigue Risk Management System (FRMS) avia-
tion studies are a data-driven alternative method of compliance 
to the Federal Aviation Administration regulations. FRMS 
allows for continuous monitoring and management of safety 
risks associated with fatigue-related errors, using well-defined 
and validated measures associated with alertness, fatigue and 
cognitive performance. This study, which was a sub-analysis of 
a larger FRMS study, took a novel approach towards identify-
ing underlying factors of behavior, performance, and fatigue in 
aviation, via a latent class analysis (LCA). Specifically, LCA was 
used to identify subpopulations of aviation pilots within ultra-
long range commercial aviation operations under FRMS.
Methods: Data from 251 Captains and 821 First Officers flying 
across 24 long-range and ultra-long range routes was collected via 
pre-study questionnaires, sleep/work logbooks, wrist-worn actig-
raphy, and the psychomotor vigilance task (PVT). Data collection 
occurred in real time over the course of a pilot’s trip, including 3 
pre- and 3-5 post-trip days. Variables included self-reported fatigue, 
sleepiness, sleep quality, fatigue mitigation strategies, flight informa-
tion, flying experience, and demographics (e.g., gender, age, BMI). 
Objective sleep duration was collected with actigraphy and objec-
tive cognitive performance was collected with the 5-minute PVT.
Results: This is the first study to use a LCA to identify latent 
subpopulations within commercial aviation pilot data from 
real-time, long-range and ultra-long range commercial aviation 
operations.
Conclusion: Identification of latent subpopulations can sup-
port targeted implementation of fatigue prevention strategies 
and real-time fatigue countermeasures to inform Fatigue Risk 
Management Systems in the aviation industry, especially relat-
ing to improved flight-crew member alertness and cognitive 
performance.
Support (if any): 
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WHERE DOES SLEEP VALUE FIT IN OUR OVERALL 
VALUE SYSTEM?
Dustin Sherriff1, Daniel Kay1

1 Brigham Young University

Introduction: Sleep value reflects the relative importance indi-
viduals place on sleep. The Sleep Valuation Item Bank (SVIB) 
assesses five well-validated dimensions of sleep value: want-
ing, appreciating, prioritizing, preferring, and not devaluing 
sleep. Previous research identified five distinct sleep value pro-
files: Concerned, Appreciative, Devaluing, Ambivalent, and 
Unconcerned. This study explored the relationships between 
these sleep value dimensions and profiles with participants’ over-
all value systems, measured through commonly held terminal 
values (e.g., health, social status).
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Methods: Participants aged 18–85 (M = 45) completed an online 
survey including demographics, the SVIB, and a novel Values 
Inventory adapted from Milton Rokeach’s survey of 38 terminal 
values. The factor structure of the Values Inventory was deter-
mined using exploratory factor mixture modeling and confirm-
atory factor analysis (CFA). Correlations examined associations 
between SVIB factors and Values Inventory factors. MANOVA 
compared sleep value profiles across terminal value factors.
Results: CFA revealed five factors of terminal values (CFI =.951, 
TLI =.941, RMSEA =.052): Health/Wellbeing (e.g., “mental 
health”), Fundamental Human Values (e.g., “happiness”), Social 
Status (e.g., “public image”), Personal Accomplishment/Global 
Advancement (e.g., “gaining knowledge”), and Community/
Belonging (e.g., “belonging”). Valuing health/wellbeing was 
associated with older age, higher income, and fewer dependents 
(p <.01 for all). It correlated with higher appreciation of sleep, 
lower prioritizing, and lower devaluing of sleep (p <.001). The 
Appreciative sleep value profile demonstrated the highest levels of 
valuing health/wellbeing, significantly greater than the Devaluing 
profile. In contrast, individuals with Ambivalent sleep values 
tended to prioritize social status and community/belonging.
Conclusion: These findings provide context for interpreting sleep 
value dimensions and profiles. Specifically, individuals who highly 
value health/wellbeing are more likely to appreciate sleep, while 
those ambivalent about sleep’s value tend to prioritize social and 
community-oriented aspects of life. Understanding these associa-
tions can inform interventions that align sleep-related messaging 
with individuals’ broader value systems.
Support (if any): 
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YAWN AND ON: IMPACTS OF SLEEP VARIANCE AND 
REGULARITY ON ADOLESCENT EXECUTIVE FUNCTION
Jamon Jex1, Isabella Wright1, Caroline Simmons1, Kara Duraccio1, 
Daniel Kay1
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Introduction: Executive function (EF; higher order cognitive pro-
cesses including cognitive flexibility and inhibitory control sup-
ports)is crucial for adolescent success. Short sleep, common during 
adolescence, can negatively affect EF, though less is known about 
how other domains of sleep health relate to EF. Therefore, we 
aimed to evaluate how both sleep variance (SV; variance in sleep 
onset) and sleep regularity (SR; variance in sleep midpoint) relate 
to EF in adolescents. Specifically, we hypothesized that adolescents 
with greater sleep regularity and lower sleep variability would have 
greater levels of executive functioning, in comparison with adoles-
cents with less sleep regularity and greater sleep variability.
Methods: Adolescents (ages 14-18; N = 84) who participated in 
two separate research studies provided 7-10 days of actigraphy 
where sleep was monitored via an ActiWatch 2; from this data, 
we computed SV (standard deviation of sleep onsets) and SR 
(standard deviation of sleep midpoints) across the observational 
period. The Behavior Rating Inventory of Executive Functioning 
(BRIEF) was administered to teens or parents across the stud-
ies; standardized T-scores in the Global Executive Composite 
(GEC) score were used as the dependent variable. Regression 
analyses were conducted to evaluate whether SV or sleep regu-
larity SR predicted scores on the GEC.
Results: Due to high collinearity between SV and SR, we ran 
two separate regression analyses to determine whether SV and 

SR predict GEC for adolescents. SV approached significance in 
predicting GEC (F(1, 62))=3.58, p=0.063; R²=0.055). SR signif-
icantly predicted GEC (F(1, 62)=4.15, p=0.046; R² = 0.063). In 
both cases, greater variability and greater regularity predicted 
higher GEC scores, reflecting greater EF impairment.
Conclusion: We found the predictive effect of SV to be near-sig-
nificant and SR to be significant with regards to adolescent 
GEC, suggesting that SV and SR have a small negative impact 
on executive functioning. The findings suggest that interventions 
to improve consistency in sleep timing (and thereby improving 
SV and SR) could be beneficial for enhancing EF skills in adoles-
cents, particularly if  the intervention encourages sleep timing to 
promote adequate sleep duration, given previous research show-
ing a strong relationship between sleep duration and EF.
Support (if any): 
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Introduction: Narcolepsy is a chronic sleep disorder often 
caused by selective deficiencies in orexin, a brain neurotrans-
mitter that regulates wakefulness. BP1.15205 is a novel, highly 
potent, and orally bioavailable orexin-2 receptor (OX2R) agonist 
investigated for its biological effects in a mouse model of type 
1 narcolepsy. Present results show BP1.15205 has a favorable 
pharmacokinetic (PK) profile, robust wake-promoting effects, 
and no safety signals in rodents.
Methods: Human receptor in vitro studies were performed using 
a FLIPR calcium assay. For in vivo pharmacology studies, both 
male wild-type (WT; C57BL/6J) and orexin/ataxin-3 transgenic 
(TG) mice were used. Male Sprague-Dawley rats (aged 8 weeks) 
were used for non-GLP toxicity studies. Vehicle or BP1.15205 
were administered as suspension or solution via oral gavage. 
Results from studies in mice were analyzed by the two-tailed 
Shirley-Williams test with a p ≤0.05 considered statistically 
significant.
Results: Human receptor in vitro studies demonstrated 
BP1.15205 is highly potent (EC50 = 0.015 nM at OX2R) with 
>600-fold selectivity over orexin-1 receptor. PK results sup-
port once-a-day dosing, and pharmacodynamic correlations 
were observed in both WT and TG mice following a single oral 
administration of BP1.15205. Wake promoting effects were 
more pronounced in the TG mice as compared to WT at same 
exposure. Single dose administration in TG mice at beginning of 
the 12-hour dark phase of a 24-hour light/dark cycle produced 
significant and dose-dependent increases in total wakefulness 
time and prolongation of sleep latency, starting at the 0.1 mg/
kg dose as compared to vehicle-treated animals. Significant and 
dose-dependent decreases in the total number and duration 
of cataplexy-like episodes were also observed in the TG mice 
in response to BP1.15205 compared to vehicle. In the toxicity 
study, rats were dosed by oral gavage once daily for 2 weeks 
(increasing dose levels; one dose/ per group) to identify the No 
Observed Adverse Effect Level. No changes in body weight, food 
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consumption, hematology, organ weights, or histopathology 
were noted at any dose level of BP1.15205.
Conclusion: BP1.15205 is a novel, highly potent OX2R agonist 
with potential for once-daily dosing that produces significant 
wake-promoting and cataplexy-suppressing effects in a dose-de-
pendent manner.
Support (if any): Teijin Pharma Limited, Bioprojet, Harmony 
Biosciences
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0229
BEDTIME PROCRASTINATION EXPERIENCES IN 
UNIVERSITY STUDENTS: A QUALITATIVE STUDY
Jia Yin RUAN1, Wing Fai Yeung1

1 The Hong Kong Polytechnic University

Introduction: Bedtime procrastination, a common phenom-
enon among university students, has been quantitatively 
shown to be linked to both sleep health and mental well-be-
ing. Gaining insight into university students’ experiences with 
bedtime procrastination can provide valuable guidance for 
designing targeted interventions to reduce this behavior in the 
future.
Methods: A descriptive qualitative study was utilized. From 
September to November 2024, we conducted semi-structured 
individual interviews—either face-to-face or online—with uni-
versity students recruited through social media advertisements 
and campus posters at five universities in Hong Kong. The inter-
views were audio-recorded, transcribed word-for-word, and ana-
lyzed using conventional content analysis.
Results: Seventeen university students (6 male and 11 female), 
aged 18 to 24 and from various majors, participated in the study. 
Eighteen subthemes across six main themes were identified. Theme 
1: being master of myself before bedtime at night (e.g., archiv-
ing more me-time); Theme 2: bedtime procrastination being a 
reward and celebration (e.g., bedtime procrastination as a form of 
self-reward for the school day); Theme 3: bedtime procrastination 
becoming a habit (e.g., phone scrolling becoming a pre-bedtime 
habit); Theme 4: mindless bedtime procrastination (e.g., immersed 
in negative emotions); Theme 5: productivity, body image, and 
emotions influenced by bedtime procrastination (e.g., bedtime pro-
crastination influencing body image); Theme 6: modifying bedtime 
procrastination being not an easy thing (e.g., deficiency of targeted 
bedtime procrastination reduction interventions).
Conclusion: The findings suggest that bedtime procrastination 
among university students in Hong Kong is a multidimensional 
construct, involving both reflective and automatic cognitive pro-
cesses. Future interventions could be improved by adopting a 
dual-process approach, along with additional strategies such as 
integrating knowledge of bedtime procrastination, educating on 
sleep hygiene, and addressing the impact of negative peer influ-
ence to reduce bedtime procrastination.
Support (if any): 
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0232
EFFECTS OF CAFFEINATED COFFEE ON MOOD 
AND SLEEPINESS UNDER SLEEP RESTRICTION 
CONDITIONS
Eva-Maria Elmenhorst1, Eva Hennecke1, Denise Lange1, 
Diego Baur2, Anna Linea Foerges3, Andreas Bauer3, Hans-
Peter Landolt2, David Elmenhorst4, Daniel Aeschbach1

1 German Aerospace Center, Institute of Aerospace Medicine, 2 
University of Zurich, Institute of Pharmacology & Toxicology, 3 
Forschungszentrum Jülich, Institute of Neuroscience and Medicine 
(INM-2), 4 Forschungszentrum Jülich GmbH

Introduction: It has been shown that mood is disturbed by sleep 
restriction (SR). We examined how mood and sleepiness after 
SR are impacted by the use of caffeinated coffee.
Methods: Data from 72 volunteers were assessed during 3 base-
line and 5 experimental (E1 to E5) days. The control group 
(n=15, 66.7% male, mean age ± SD 28.0 ± 5.7) had 8 h time 
in bed (TIB) throughout the study. The sleep restriction group 
(n=21, 57.1% male, 26.4 ± 3.7), the decaffeinated coffee group 
(DECAFF, n=17, 58.8% male, 27.9 ± 5.3) and the caffeinated 
coffee group (CAFF, n=19, 57.9% male, 29.9 ± 5.0) had 8 h TIB 
at baseline and 5 h TIB during the experimental nights. Both 
coffee groups consumed standardized 600 ml (E1 to E4) or 
400 ml (E5) coffee. Only in the CAFF group, the coffee con-
tained caffeine (200 ml coffee: 100 mg caffeine). Positive (PA) 
and negative (NA) affect (PANAS) and KSS sleepiness were 
rated 4 times during scheduled wakefulness. We report here 
results of  mixed ANOVAs and Dunnett-adjusted comparisons 
of  daytime averages during SR.
Results: At baseline, PA, NA, and sleepiness were not different 
between groups. Compared to baseline, PA deteriorated in the 
sleep restriction group on E1 through E5 (all p< 0.001), in the 
DECAFF group on E2 through E5 (all p< 0.001), and in the 
CAFF group on E3 through E5 (all p< 0.001). Compared to the 
control group, PA was worse in the sleep restriction group (E2 and 
E3, both p< 0.035), and in the DECAFF group (E1 through E5, 
all p< 0.03), but not in the CAFF group (all p>0.2). NA remained 
unchanged (group x condition: p>0.2). Compared to baseline, 
sleepiness increased in the sleep restriction, DECAFF, and CAFF 
groups on E2 through E5 (all p< 0.045). The DECAFF and 
CAFF groups (but not the sleep restriction group) were sleepier 
than the control group on E2 through E5 (all p< 0.035).
Conclusion: PA and sleepiness, but not NA, were negatively 
affected by SR. The use of caffeinated coffee under chronic sleep 
loss may be more effective in improving mood than in counter-
acting sleepiness.
Support (if any): 
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ELUCIDATING ASSOCIATIONS OF COMBINED 
ALCOHOL AND CAFFEINE CONSUMPTION WITH 
SLEEP AMONG BLACK ADULTS
Clarence Locklear1, Matthew Coppello2, Nina L’Houtellier1, 
Michelle Thompson3, Sadeaqua Scott1, Velarie Ansu Baidoo3, 
Carolina Scaramutti1, Denise Vidot4, April Rogers5, 
Judite Blanc2, Debbie Chung2, Alberto Ramos1, Azizi Seixas1, 
Girardin Jean-Louis3
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1 University of Miami, 2 University of Miami Miller School of 
Medicine, Department of Psychiatry and Behavioral Sciences, 
3 University of Miami Miller School of Medicine, 4 School of 
Nursing and Health Studies, University of Miami, 5 St. John’s 
University

Introduction: Alcohol and caffeine are widely consumed psy-
choactive substances commonly known to disrupt sleep. The 
Sleep Foundation recently reported that nearly 2/3 of U.S. 
adults drink caffeine daily. Furthermore, alcohol and caffeine 
are often imbibed together in cocktails such as espresso marti-
nis and Jägerbombs. Per the CDC, individuals who mix alcohol 
and caffeine are more likely to report binge drinking and high 
blood pressure. Increases in the prevalence of alcohol abuse, 
combined with known health and sleep disparities experienced 
among Black Americans emphasizes a necessity to further exam-
ine how these substances can negatively impact sleep in tandem. 
Objectives: This study explored the associations between alco-
hol, caffeine, and sleep architecture among Black adults residing 
in New York City and South Florida.
Methods: Participant data was leveraged from two larger studies: 
ESSENTIAL and MOSAIC (n=381, mean age=51 years, 67% 
female). Alcohol and caffeine ingestion were obtained from par-
ticipant self-report. Sleep architecture and related variables (e.g., 
REM, awakenings, light sleep, time spent in bed, time awake/
asleep) were recorded at-home for seven days via SleepImage 
Ring, Fitbit, and ActiGraph devices. Multiple linear regression, 
adjusting for age and caffeine/alcohol source, assessed the asso-
ciations between alcohol and caffeine consumption on sleep.
Results: Analyses indicated that participants who reported hav-
ing one or more alcoholic drink(s) per week spent less time asleep 
and had increased number of awakenings, time spent in bed, and 
light sleep (p<.01). Participants who reported drinking beer 
weekly had lower sleep quality indices and REM sleep (p<.05). 
Furthermore, participants who had both at least one alcoholic 
drink per week and one cup of coffee per day spent more time 
awake (p<.05). Participants who drank 16 ounces or more of 
non-diet soda daily had reduced sleep efficiency and REM sleep, 
as well as more time awake and in bed (p<.05). Participants who 
reported drinking both soda daily and wine weekly had more 
awakenings (p<.05).
Conclusion: These preliminary results indicate that alcohol and 
caffeine consumption are significantly associated with sleep 
architecture, especially when consumed together. Future studies 
aim to increase sample size and sleep metrics to further elucidate 
negative health consequences.
Support (if any): NIH R01HL142066 and R01AG067523
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BIDIRECTIONAL RELATIONSHIPS BETWEEN SLEEP 
AND CAFFEINE CONSUMPTION
Emma Tussey1, Kallie Roseborough1, Maria Wong1

1 Idaho State University

Introduction: Caffeine is the most widely used drug in the world 
and its negative impact on sleep is well documented. However, 
most studies examining the impact of caffeine on sleep have been 
experimental or cross-sectional. Individuals can develop toler-
ance to caffeine, and real-world caffeine use may not have the 
same impact on sleep as in experimental settings. Further, indi-
viduals may use caffeine because they already have poor sleep. 

The present study used intensive longitudinal methods to evalu-
ate bidirectional relationships between caffeine intake and sleep. 
We hypothesized that greater daily caffeine intake would predict 
greater same-night sleep disturbance, and that greater daily sleep 
disturbance would predict greater next-day caffeine intake.
Methods: 57 college students (72% female, mean age 24) partic-
ipated in a two-week study assessing their daily sleep and caf-
feine intake patterns. Participants wore the Phillips Actiwatch 
Spectrum and completed daily diaries capturing self-reported 
sleep quality (1 to 5), morning alertness (1 to 5), and caffeine 
intake. Linear multi-level models assessed whether daily caffeine 
intake predicted changes in sleep that night. Linear multi-level 
models assessed whether the previous night’s sleep predicted the 
next day’s caffeine intake. Race, age, sex, and day type (week-
day or weekend) were controlled in the analyses. Non-significant 
covariates were dropped from the final models.
Results: Greater daily caffeine intake predicted lower self-re-
ported sleep quality the night of intake (B = -0.05, SE = 0.025, 
p < 0.05), and lower morning alertness the next day (B = -0.061, 
SE = 0.028, p < 0.05). Daily caffeine intake did not predict any 
objective sleep measures (measured by actigraphy) the night of 
caffeine intake. Greater daily sleep onset latency (measured by 
actigraphy) predicted higher next-day caffeine intake (B = 0.003, 
SE = 0.001, p < 0.05). No other daily sleep variables predicted 
next-day caffeine intake.
Conclusion: These findings suggest a dynamic, bidirectional 
relationship between sleep and caffeine intake. Higher daily caf-
feine was associated with poorer self-reported sleep quality and 
alertness, although it did not predict objective sleep measures. 
Additionally, individuals who struggle to fall asleep may com-
pensate by consuming more caffeine the next day.
Support (if any): Idaho State University, Graduate School; PSI 
CHI; INBRE.
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CANNABIS USE AS A MODERATOR BETWEEN SLEEP 
AND ACADEMIC PERFORMANCE IN CANADIAN 
UNIVERSITY STUDENTS
Chloé Turpin1, Jean-François Caron1, Félix-Gabriel Duval1, 
Vincent Bourgon1, Geneviève Forest1

1 Université du Québec en Outaouais

Introduction: Good sleep quality plays a crucial role in optimal 
cognitive functioning and well-being, making it a key factor in 
academic performance. However, university students are par-
ticularly vulnerable to sleep disturbances that may be influenced 
by lifestyle factors such as substance use. Cannabis, a commonly 
used substance among young adults, is known to disturb sleep 
and impair cognitive performance. Hence, we investigated the 
moderating effect of cannabis use on the relationship between 
sleep disturbances and academic performance of Canadian uni-
versity students.
Methods: A total of 778 Canadian university students (M=22.5 
±4.6 years; 71.4% females) participated in a 20-minutes anon-
ymous online survey. The survey included, among others, the 
Pittsburgh Sleep Quality Index (PSQI) and a homemade life-
style habits questionnaire. A moderation analysis was performed 
using PROCESS 4.2 to examine the moderating effect of canna-
bis use (average weekly usage) on the relationship between sleep 
disturbances (subscale #5 of the PSQI) and academic perfor-
mance (self-reported satisfaction with school performance).
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Results: The moderation model was significant (F[3,774] = 
4.32, p =.005), explaining 1.7% of the variance. Cannabis use 
had a significant main effect on school performance (b = -0.04, 
p =.015), and the interaction was significant (b = -0.07, p =.005). 
Sleep disturbances were associated with school performance 
when cannabis use was at one SD below the mean (b = -0.15, 
p =.027) but not at the mean (b = -0.09, p =.118) or above the 
mean (b = 0.04, p =.537). A simple slope analysis showed that 
among students with minimal or no cannabis use, fewer sleep 
disturbances was associated with better academic performance, 
while more sleep disturbances predicted poorer performance. 
However, for students with moderate or high cannabis use, fewer 
sleep disturbances were not associated with better academic 
performance.
Conclusion: This study highlights how cannabis use may miti-
gate the beneficial effect of undisturbed sleep on academic per-
formance. Given the modest explained variance, it is essential to 
consider additional factors. Further research on the influence of 
lifestyle habits on the relationship between sleep and academic 
performance among Canadian university students is needed to 
help students achieve their full academic potential.
Support (if any): 
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TIME-OF-DAY EFFECTS ON EATING BEHAVIOR: 
EXAMINING CIRCADIAN TIMING AND CALORIC 
INTAKE PATTERNS
Carson Hernandez1, Steven Carlson1, Bradley Appelhans2, 
Helen Burgess3, Lauretta Quinn4, Chelsea Allen1, Kelly Baron1

1 University of Utah, 2 Rush University, 3 University of Michigan, 4 
University of Illinois Chicago

Introduction: Studies have demonstrated increased impulsivity, 
poorer health behaviors, and greater risk for type 2 diabetes 
among individuals with evening chronotype. However, few stud-
ies have evaluated these effects relative to circadian biomarkers. 
Additionally, time of day may impact how chronotype affects 
behaviors.
Methods: Participants completed an eating in the absence of 
hunger task during randomly assigned morning and evening ses-
sions, separated by at least 10 days. In each session, participants 
consumed a preloading portion of unflavored oatmeal until 
comfortably full, then given free access to various snack foods. 
Calories consumed from bland, salty, and sweet snacks served as 
the primary outcomes. For the morning test, participants fasted 
for at least 8 hours and completed the task around 9 AM. For 
the evening test, participants fasted for 3 hours and completed 
the task at 9 PM. Circadian timing was measured as dim light 
melatonin onset (DLMO) on the day following the morning 
taste test. Mixed models evaluated differences in caloric intake 
across food types and sessions, adjusting for order of adminis-
tration, age, sex, and race. In separate models, caloric intake was 
regressed onto DLMO and administration order for both morn-
ing and evening tests.
Results: A total of 113 participants completed the protocol 
(57 female; age: M = 35.6, SD = 9.87). Significant time-of-day 
effects were observed, with lower intake of neutral (B = -5.67, p 
< 0.001) and salty foods (B = -15.53, p = 0.015) in the evening. 
Significant order effects showed greater intake during the second 
administration for total calories and all food categories (ps < 
0.01). These findings persisted after adjusting for covariates. No 

significant associations were found between DLMO and caloric 
intake in either session.
Conclusion: Time of day influenced specific aspects of eating 
behavior, with reduced evening intake of neutral and salty foods. 
The absence of significant associations between DLMO and 
food intake highlights the complexity of circadian influences on 
eating.
Support (if any): Funding: 5R01HL141706-04
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DAYLIGHT EXPOSURE DRIVES CAUSAL 
IMPROVEMENTS IN DEEP SLEEP AND NEXT-DAY 
ALERTNESS
Renske Lok1, Minqi Yang2, Roelof Hut3

1 Stanford University, 2 Zhengzhou University, 3 University of 
Groningen

Introduction: Light serves as the most potent zeitgeber for syn-
chronizing circadian rhythms and shaping sleep-wake cycles. 
While prior studies have highlighted associations between day-
time daylight exposure and sleep quality, the direct causal effects 
of outdoor light exposure on sleep remain largely unexplored in 
real-world settings. This study aimed to bridge this gap by inves-
tigating the impact of an afternoon stroll under high-intensity 
light (HIL) or attenuated light (AL) conditions on self-reported 
and objective sleep quality and alertness.
Methods: Ten healthy participants (4 males and 6 females, 
aged 19–28 years) participated in a within-subject field study. 
Each participant completed a three-hour afternoon walk, 
scheduled during the circadian dead zone, under one of  two 
conditions: high-intensity light (HIL, goggles without neutral 
density filters) or attenuated light (AL, goggles with neutral 
density filters reducing light intensity to ~10 photopic lux). 
The conditions were randomized and spaced across two weeks. 
Salivary Dim Light Melatonin Onset (DLMO) was assessed at 
baseline and after each walk to determine the circadian phase 
and adjust walk timing accordingly. Sleep was subsequently 
monitored using at-home polysomnography (PSG), while sub-
jective alertness and self-reported sleep quality were evaluated 
with the Karolinska Sleepiness Scale (KSS) and Groningen 
Sleep Quality Scale (GSQS), respectively. Data were ana-
lyzed using linear mixed models to examine changes across 
conditions.
Results: There were no significant differences between interven-
tions in the subsequent phase angle of entrainment, confirming 
that the walk was appropriately centered around the circadian 
dead zone (p>0.05). No significant differences were observed 
between the HIL and AL conditions in terms of sleep duration 
or subjective sleep quality ratings (p>0.05). However, nighttime 
delta power accumulation was significantly higher following 
HIL exposure, along with an increased number of epochs scored 
as deep sleep at the expense of wakefulness after sleep onset 
(p’s< 0.01). Morning alertness following HIL exposure was sig-
nificantly higher compared to AL exposure (p< 0.05).
Conclusion: This study indicates that daytime exposure to 
high-intensity natural daylight promotes deeper sleep and 
reduces next-day sleep inertia. These findings underscore the 
importance of daylight exposure for optimizing nighttime sleep 
and next-day alertness, with potential applications for mitigating 
sleep inertia complaints.
Support (if any): 
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EFFECTS OF BLUE-ENRICHED WHITE LIGHT AND AN 
AFTERNOON NAP ON ALERTNESS AND MOOD DURING 
A SIMULATED LONG-HAUL FLIGHT
Joshua Gooley1, Rachel Charoenthammanon1, Merlyn Tan1, 
Yichen Zhu1, Venetia Kok1, Patrick Chia2

1 Duke-NUS Medical School, 2 National University of Singapore

Introduction: Cognitive functioning and mood are important 
determinants of a passenger’s flight experience. We hypothesized 
that ocular exposure to blue-enriched white light (BEWL) would 
improve cognition and mood in partially sleep-deprived passen-
gers during a simulated long-haul business class flight. Daytime 
functioning was measured before and after an afternoon nap to 
test for effects of BEWL under high and low levels of homeo-
static sleep pressure.
Methods: In a within-participant study, 51 adults (30 women; 
median age=23y) underwent 2 simulated long-haul flights (10:00-
19:00) in a physical business class cabin simulator after a night of 
short sleep (5h). Participants were exposed to typical white light 
(control) or BEWL (intervention) matched for photopic illumi-
nance for 2h before and after a scheduled nap in darkness (14:30-
16:30). The melanopic equivalent daylight illuminance was 2-fold 
higher in the intervention versus the control at a given seat loca-
tion (range=42-100lx versus 18-45lx). Self-rated alertness, reaction 
times, and positive affect were measured during baseline, pre-nap, 
and post-nap sessions. Two-way repeated measures ANOVA was 
used to test for effects of study visit (control, intervention) and 
session (baseline, pre-nap, post-nap) on behavioral outcomes.
Results: Effects of BEWL on alertness, reaction times, and 
positive affect did not differ relative to the control (interaction 
effect, P>0.11; main effect of study visit, P>0.41 for each com-
parison). However, there was a strong main effect of session 
(P≤0.001 for each comparison) where daytime functioning was 
better after the nap compared with either the baseline or pre-
nap sessions. Pairwise comparisons showed that BEWL was 
associated with negligible effects relative to typical white light 
(Cohen’s d, range=0.00-0.20, P>0.16), whereas large effect sizes 
were observed for post-nap versus pre-nap behavior (Cohen’s d, 
range=0.70-2.14, P< 0.001).
Conclusion: BEWL did not boost daytime performance or mood 
using light levels that are typical of an airline cabin environment. 
By comparison, there were marked improvements in alertness, 
reaction times, and positive affect after an afternoon nap. These 
results suggest that sleep is more effective than BEWL at pre-
venting deterioration in cognition and mood in partially sleep 
deprived passengers.
Support (if any): The work was supported by National Research 
Foundation, Singapore and A*STAR (IAF-ICP I2001E0059) 
under the SIA-NUS Digital Aviation Corporate Laboratory.
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EFFECT OF A LIGHT INTERVENTION ON MORNING 
SLEEP INERTIA SYMPTOMS
Cassie Hilditch1, Ava Dixon1, Erin Flynn-Evans2

1 San Jose State University, 2 NASA Ames Research Center

Introduction: Sleep inertia — sleepiness and performance 
impairment experienced upon waking —improves with light 

exposure following nocturnal awakenings both in the laboratory 
and real-world environments. However, light exposure at habit-
ual waketime appears to be less effective. This study investigated 
the effects of light exposure on sleep inertia at habitual morning 
waketime in a real-world environment.
Methods: Twenty-nine healthy adults (16 female; mean age 
27.1 ± 5.1 y), kept habitual sleep patterns at-home monitored 
by actigraphy for a week. Following experimental night 7 (mon-
itored by electroencephalography, EEG), participants were 
woken at their habitual morning waketime via a phone call. 
Participants were randomized by sex and night-order to either 
wear light-emitting glasses with the light on (intervention) or off  
(control) during a test battery that included a 5-minute visual 
Psychomotor Vigilance Task (PVT; NASA PVT+ App), the 
Karolinska Sleepiness Scale (KSS), mood and alertness visual 
analog scales (VAS), and a 3-minute auditory Descending 
Subtraction Task (DST). Testing occurred at 2, 12, 22, and 32 
minutes after waking. Testing sessions were monitored remotely 
via web-based cameras. Data were analyzed using mixed-ef-
fect models with fixed effects of test bout, condition, and their 
interaction, and a random effect of participant. Baseline perfor-
mance, duration of ambient light exposure > 10 lux during the 
testing period (Actiwatch Spectrum PRO), total sleep duration 
from the prior night (EEG), sex, and randomization order were 
included as covariates.
Results: There was a significant main effect of condition for 
PVT speed with those in the light condition performing worse 
than the control condition (p =.049). There was a significant 
main effect of test bout for PVT lapses (p =.028), DST total 
responses (p =.023), DST correct responses (p =.001), VAS-alert 
(p <.001), with impairment dissipating across time since wak-
ing. There were no other significant main or interaction effects 
(p >.05).
Conclusion: These findings align with previous studies suggest-
ing that light exposure has limited effectiveness after waking in 
the morning. Worse performance on the PVT may be due to glare 
from the light glasses interfering with screen visibility. Further 
exploration of delivery methods for light exposure is needed.
Support (if any): 
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HORMONAL CONTRACEPTIVES IMPAIR 
PSYCHOMOTOR VIGILANCE TASK PERFORMANCE 
UNDER SLEEP DEPRIVATION WITH STRESS 
INDUCTION
Kathryn Kennedy1, David Negelspach1, Alisa Huskey1, 
Jungwon Cha1, William Killgore1

1 The University of Arizona

Introduction: Hormonal contraceptives (HC) have been shown 
to impact cognitive performance in different ways depending on 
the domain being measured, but limited research has assessed the 
influence of HC on cognitive performance during sleep depriva-
tion. In line with prior research demonstrating greater fatigue 
among individuals using HC, we hypothesized that psychomotor 
vigilance task (PVT) performance would be worse among HC 
females than naturally cycling (NC) females across a period of 
sleep deprivation, as compared to males.
Methods: Forty-eight participants (18-30 years; 23 females) were 
sleep deprived for 32 hours and completed 4 Maastrict Acute 
Stress Tasks between approximately 7pm and 7am. A PVT was 



A106

A. Basic and Translational Sleep and Circadian Science VII. Behavior, Performance, and Fatigue

SLEEP, Volume 48, Supplement 1, 2024

administered every 2 hours between 12pm on Day 1 and 2pm on 
Day 2. Several metrics were log-transformed before mixed effects 
models were created with PVT score (Lapses, Speed, Reaction Time, 
and False Starts) as the outcome, group (males, NC females, HC 
females) and time as fixed effects, and participant as a random effect.
Results: A significant group effect was identified for PVT Lapses 
(F(2,45) = 3.75; p = 0.031) and Bonferroni-corrected pairwise 
comparisons revealed that HC females, but not NC females, had 
significantly more lapses than males at timepoints 9 (4am), 11 
(8am), 12 (10am), and 13 (12pm) (Cohen’s d range = 0.47-0.64; 
p < 0.03). A significant group effect was also identified for PVT 
Speed (F(2,45) = 3.43; p = 0.04), with HC females, but not NC 
females, taking significantly longer than males at timepoints 9-14 
(4am-2pm) (Cohen’s d range = 0.47-0.60; p < 0.03). There were no 
significant effects of group on PVT Reaction Time or False Starts.
Conclusion: HC females, but not NC females, performed sig-
nificantly worse than males in terms of PVT lapses and speed 
during the second half  of a 32-hour sleep deprivation protocol. 
Further work is needed to comprehensively evaluate the effects 
of HC on cognitive performance in a larger sample of real-world 
sleep deprivation scenarios and understand potential underlying 
mechanisms that drive these effects.
Support (if any): USAMRAA Grant to WDSK: 
W81XWH-17-C-008
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INVESTIGATING THE EFFECTS OF REPEATED TASK 
EXPOSURE ON CONTROL AND SLEEP DEPRIVED 
PERFORMANCE IN A SERIAL NOVEL OBJECT 
RECOGNITION TASK IN RATS
Sofia Fluke1, Christopher Davis1, Brieann Satterfield1

1 Washington State University

Introduction: Novel Object Recognition (NOR), a common rodent 
behavioral task that probes short-term recall via exploration time 
of a novel versus familiar object, is impaired by sleep deprivation 
(SD). However, habituation dynamics in repeated testing, along 
with effects of test order and time of day are often overlooked. 
These factors may affect learning/performance of tasks with 
repeated exposures and post-SD recovery performance. Building 
off our previous work, we present a unique serial NOR paradigm 
that investigates repeated-exposure habituation, combined with 
SD, recovery, and test order/Zeitgeber-time (ZT) effects.
Methods: Male Sprague Dawley rats (N=32), housed on 
ZT0-ZT12 light cycle, underwent ZT12 baseline NOR testing. 
Tests included three phases: acclimation (no objects), familiariza-
tion (identical objects), and recognition (novel/identical objects). 
Rats were then randomly assigned to 12hr-SD during light cycle 
or undisturbed controls. A second test followed 12SD/0SD at 
ZT12, after which rats returned to cages for recovery time of 
2-, 4- or 24-hrs. A third test followed at either ZT14 or ZT16 
the same day, or ZT12 the next day, matching recovery time. We 
analyzed object discrimination ratio (DR) and total exploration 
time at recognition phase using mixed-effects ANOVA, with 
fixed-effects of test (baseline, treatment, recovery), condition 
(0SD/12SD), and their interaction. Planned comparisons were 
made between conditions and testing.
Results: There was a significant difference in DR between condi-
tions at the treatment test (p< 0.001). Control rats improved from 
baseline to treatment, then worsened slightly at 2hr/4hr recovery (p< 
0.08), but became significantly worse at 24-hr recovery (p< 0.001). 

Performance in the SD condition declined after baseline, but did not 
vary significantly between treatment and recovery testing (p>0.39). 
Total exploration was not significantly different by group or test.
Conclusion: The serial NOR reliably shows a decline in control per-
formance at third test sessions. This decline is worse at ZT12 than 
ZT14/16 recovery testing, indicating habituation may be occurring 
from multiple test sessions at the same ZT. SD continues to inhibit 
short-term recall. Further investigation is needed to elucidate habitu-
ation, as control exploration time remained stable while DR declined, 
and whether changes in test order/ZT can reduce these effects.
Support (if any): WSU Department of Translational Medicine 
and Physiology
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0242
ASSOCIATIONS BETWEEN SLEEP WITH BODY WEIGHT 
AND ENERGY BALANCE FOLLOWING BARIATRIC 
SURGERY IN ADULT FEMALES
Hannah Koch1, Jessica McNeil1

1 University of North Carolina at Greensboro

Introduction: Bariatric surgery is the most effective treatment 
for obesity, yet many individuals experience substantial weight 
regain following surgery. Body weight is influenced by sustained 
changes in energy balance, which include energy intake (EI) 
and energy expenditure (EE). Short sleep and poor sleep qual-
ity are risk factors for primary weight gain, yet its impact on 
body weight, EI and EE after bariatric surgery remains largely 
unknown. The purpose of this cross-sectional analysis is to 
examine associations between sleep (duration, efficiency, and 
architecture) with body weight, body composition, EI and EE 
adult females who have undergone bariatric surgery.
Methods: Eighteen female adults (age: 54.3±9.7 years; body 
mass index (BMI): 34.8±9.0 kg/m2; body fat: 43.9±9.3%) who 
underwent bariatric surgery >1 year ago completed a 7-day study 
protocol. Actigraphy-derived sleep efficiency and duration were 
calculated using the Cole-Kripke algorithm. On one night, sleep 
was captured via in-home polysomnography and analyzed for 
duration, efficiency, and architecture (i.e., stage N2, N3, rapid eye 
movement (REM) sleep). Participants self-reported date of sur-
gery. Current body weight and body composition were measured 
via Bod Pod. EI was self-reported via 3-day food logs. Total daily 
EE was calculated as the sum of resting metabolic rate (via indi-
rect calorimetry), physical activity EE (via actigraphy), and the 
thermic effect of food (estimated 10% of daily EE). Spearman 
partial correlations assessed relationships between actigraphy- 
and polysomnography-derived sleep with body weight, body 
composition, and components of energy balance, with time since 
surgery (months) as a covariate.
Results: Actigraphy-measured sleep duration and sleep effi-
ciency were inversely associated with total daily EE (rho=-0.73, 
p< 0.01; rho=-0.62, p=0.01, respectively) and body fat percent-
age (rho= -0.50, p= 0.04; rho= -0.52, p= 0.03, respectively). Stage 
N3 duration was inversely associated with current body weight 
(rho= -0.51, p= 0.04). REM sleep duration was also inversely 
associated with body fat percentage (rho= -0.57, p= 0.02). There 
were no associations between sleep with EI.
Conclusion: Results from these pilot findings suggest that greater 
total sleep duration, characterized by higher stage N3 and REM sleep 
duration, and greater sleep efficiency may have beneficial impacts on 
body weight and body composition following bariatric surgery.
Support (if any): 
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0243
SLEEP PATTERNS OF RECREATIONALLY ACTIVE 
ADULTS THROUGHOUT A THREE-WEEK HIGH-
INTENSITY OVERREACHING TRAINING PROTOCOL
thomas Gooding1, Ian Rasmussen2, Amanda Lamp1, 
Hans Haverkamp1

1 Washington State University, 2 Washington State University, 
Spokane

Introduction: Sleep disturbances are often reported in athletes 
classified as overtrained; however, it is unclear whether poor sleep 
contributes to the progression of overtraining or is merely a symp-
tom. Few studies have objectively measured sleep during periods 
of intensified training. The purpose of this study was to investigate 
how chronic, high-intensity exercise affects sleep characteristics–
including sleep regularity–in healthy, moderately active adults.
Methods: Twenty healthy, recreationally-active adults were 
randomized into training (TR, n=11) or control (CON, n=9) 
groups. TR participants underwent a three-week training proto-
col designed to induce short-term overtraining (overreach, OR) 
under laboratory conditions, followed by a three-week recovery 
phase. Sleep was measured daily using actigraphy and paired sleep 
surveys. Exercise performance was measured weekly (graded exer-
cise test, cycle ergometer). Illness symptoms were assessed using 
the Wisconsin Upper Respiratory Illness questionnaire.
Results: Across all visits, total sleep time (TST) was similar 
between CON and TR groups (7.01 ± 1.11 versus 6.68 ± 1.21 
hours·night-1, respectively); however, the TR group exhibited 
higher TST variability (59 ± 11 vs. 77 ± 23 minutes·night-1, respec-
tively; p=0.04) and were more likely to accumulate sleep debt (p< 
0.05). Compared to the CON group, the TR group exhibited later 
sleep onset times during the training phase (22:50 ± 1:22 vs. 23:17 
± 1:35, respectively; p=0.010). After training, three TR partici-
pants were classified as OR (-10.3% ± 5.4% decrease in exercise 
performance); TR participants without performance decrements 
were considered adapted (AD, n=8). Across all visits, the OR 
group exhibited progressive increases in self-reported sleepiness 
and fatigue at sleep and wake times, compared to CON and AD 
groups (p< 0.05). No sleep differences were detected between AD 
and OR groups; however, illness symptoms increased during both 
the training and recovery phases in the OR group but remained 
unchanged in CON and AD groups (p< 0.05).
Conclusion: High-intensity exercise may impact TST regularity 
and sleep onset, thereby promoting the accumulation of sleep 
debt. Significant increases in illness symptoms in OR partici-
pants in the absence of sleep differences between AD and OR 
groups suggests that immune system function plays a role in the 
pathological progression of overtraining.
Support (if any): 
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0244
THE EFFECTS AND ASSOCIATIONS OF PHYSICAL 
EXERCISE IN LUTEAL PHASE ON HEAT DISSIPATION, 
SLEEP STRUCTURE, AND SUBJECTIVE EVALUATION
Momo Fushimi1, Ryusei Iijima2, Shiori Noguchi3, 
Sayaka Aritake-Okada1

1 Saitama Prefectural University, Graduate School of Health 
Sciences and Social Work, 2 Saitama Prefectural University, 3 
Waseda University, Graduate School of Sport Sciences

Introduction: The menstrual cycle and body temperature signifi-
cantly influence sleep in women. This study focused on enhancing 
heat dissipation through physical exercise, examining the effects 
of resistance training (RT) on pre-bedtime and nighttime heat 
dissipation, as well as its impact on objective and subjective sleep 
evaluation during the follicular phase (FP) and luteal phase (LP).
Methods: The experiment involved 12 young women over four 
days, under the following four conditions: FP Non-Exercise 
Condition, FP Exercise Condition, LP Non-Exercise Condition, 
LP Exercise Condition. Participants engaged in 40 minutes of 
moderate-intensity RT during the day. Sleep EEG and skin 
temperature were recorded at home overnight, and participants 
completed a Visual Analogue Scale (VAS) assessment before and 
after sleep. The distal-proximal temperature gradient (DPG), a 
key marker of heat dissipation and sleep onset, was calculated 
from distal and proximal skin temperature differences. The study 
received approval from Saitama Prefectural University ethics 
committee.
Results: In the LP Exercise Condition, RT enhanced DPG 
both pre-bedtime and nighttime, accompanied by an increase 
in Stage N3 (p=0.028). Notably, Stage N3 sleep was sustained 
during the latter half  of sleep, with concurrent increases in del-
ta-power (p=0.043) and DPG (p=0.046). Subjectively, partici-
pants reported significant improvements in difficulty organizing 
thoughts and eye fatigue compared to the LP Non-Exercise 
Condition (p=0.039, p=0.041). Additionally, in the LP Exercise 
Condition, stronger heat dissipation before sleep correlated 
positively with feeling refreshed(r=0.829, p=0.042) and mood 
improvement (r=0.812, p=0.049), while showing a negative cor-
relation with physical fatigue (r=-0.883, p=0.020). Furthermore, 
in the LP exercise condition, the higher the appearance rate of 
Stage N3, the more it showed a positive correlation with alert-
ness (r=0.829, p=0.021), and a negative correlation with sleep-
iness (r=0.852, p=0.015) and difficulty organizing thoughts 
(r=0.802, p=0.030).
Conclusion: The findings suggest that daytime physical exercise 
during the luteal phase enhances heat dissipation before sleep 
and promotes deeper sleep, particularly SWS. These changes 
contribute to improved subjective evaluations upon waking, 
including reduced fatigue and improved mood. Thus, incor-
porating physical exercise during the luteal phase may serve as 
an effective strategy for improving sleep quality and post-sleep 
well-being in women.
Support (if any): 
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0245
A RANDOMISED PILOT TRIAL FOR BEDTIME 
PROCRASTINATION: EXAMINING THE EFFICACY & 
FEASIBILITY OF THE REDUCING EVENING SCREEN 
TIME ONLINE INTERVENTION
Vanessa Hill1, Sally Ferguson1, Amanda Rebar2, Hailey Meaklim3, 
Grace Vincent1

1 Central Queensland University, 2 Arnold School of Public Health, 
University of South Carolina, 3 University of Melbourne

Introduction: Bedtime procrastination is associated with inade-
quate sleep and is a novel intervention target to improve sleep 
health. Formative work indicates that pre-sleep electronic device 
use, a ubiquitous bedtime procrastination behaviour, may be tar-
geted using a behaviour change approach. This pilot study aimed 
to examine (1) the acceptability and feasibility of the Reducing 
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Evening Screen Time online program (REST-O) in new career 
starters, and (2) the preliminary effect of the program on daily 
pre-sleep electronic device use and sleep duration, as well as 
weekly measures of bedtime procrastination, excessive device 
use, and sleep quality and duration.
Methods: Participants (N = 55) were randomised into three 
arms; an active Control (n = 19), Prevent (n = 18) and Substitute 
(n = 18), who used behavioural substitution at different times 
of day. Daily assessments were conducted for two weeks, and 
weekly measures at baseline, pre-intervention, post-intervention, 
and follow-up (end of Week Three).
Results: All groups experienced a reduction in daily pre-sleep device 
use (M = 23.4 mins per day) and an increase in daily sleep duration 
(M = 12.7 mins per day) post-intervention. Continued reductions in 
bedtime procrastination, excessive device use, and improvements in 
sleep quality and duration were observed at follow-up.
Conclusion: The program appears feasible and acceptable to 
participants with a high daily completion rate (M = 84.7%). 
Reductions in habit strength and hedonic motivation suggest 
potential mechanisms of change. Findings provide preliminary 
evidence for behaviour change interventions in targeting pre-
sleep electronic device use and bedtime procrastination, with 
broader implications for sleep health.
Support (if any): 
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0246
NEUROBEHAVIORAL OUTCOMES IMMEDIATELY 
FOLLOWING A DAYTIME SLEEP OPPORTUNITY WITH 
PINK NOISE
Cassie Hilditch1, Rachel Jansen2, Sean Pradhan3, 
Nicholas Bathurst2, Zachary Glaros2, Lucia Arsintescu1, 
Crystal Kirkley2, Erin Flynn-Evans2

1 San Jose State University, 2 NASA Ames Research Center, 3 
Menlo College

Introduction: Pink noise is purported to enhance slow wave 
activity during sleep. Increased slow wave activity during a sleep 
episode has been associated with greater sleep inertia symptoms 
after waking. We investigated whether a pink noise intervention 
during a 4-hour daytime nap affected neurobehavioral outcomes 
immediately after the sleep opportunity.
Methods: Fourteen participants (7 female, 7 male; mean age = 
24.86 y, SD = 5.20) spent two 26-hour periods in the sleep labo-
ratory, both preceded by a week at home of 8.5 hours’ time-in-
bed (verified by actigraphy). Both lab visits included a 4-hour 
nap opportunity ending 10 hours after habitual waketime on the 
first day (i.e., during the circadian day). In a randomized, cross-
over design, the nap either involved pink noise (50 dB) played 
through headband speakers (intervention), or a headband 
with no sound playing (control). A test battery including the 
Karolinska Sleepiness Scale (KSS) and a 5-minute psychomo-
tor vigilance task (PVT; NASA PVT+ App) was administered 
before lights out and again at 2, 12, 22, and 32 minutes after 
lights on. Participants were seated at a desk adjacent to their bed 
during testing. Mixed effects models were used to investigate the 
difference between the two conditions and across test bouts. Sex 
and baseline measures were included as covariates.
Results: There was no difference in sleep inertia outcomes 
between conditions. There was a significant effect of test bout 
for KSS with the greatest sleepiness experienced 2 minutes after 
the end of the nap opportunity (p =.004). There were no other 

significant main or interaction effects for KSS, PVT speed, or 
PVT lapses (all p >.05).
Conclusion: These preliminary findings suggest that there was no 
difference in subjective alertness nor objective vigilant attention 
in the 40 minutes following a daytime nap opportunity with pink 
noise compared to a no-noise control. Future analyses are needed 
to investigate how sleep metrics may have influenced these results.
Support (if any): This study was funded by the NASA Human 
Research Program, Human Factors and Behavioral Health 
Element.
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VIGILANCE AND REACTION TIME VARIABILITY 
AFTER SLEEP RESTRICTION IN ADOLESCENTS: 
THE INFLUENCE OF ADHD AND MENTAL HEALTH 
SYMPTOMS
Jessica Smith1, Gina Mason2, Grace Kupka3, Claire 
Mayew Sherman3, Sinead Moyles3, Victoria Dionisos3, 
Taylor Christiansen4, David Barker2, Daniel Dickstein5, 
Mary Carskadon2, Jared Saletin2

1 Florida International University; The Warren Alpert Medical 
School of Brown University, 2 Department of Psychiatry and 
Human Behavior, Alpert Medical School of Brown University, 3 
E.P. Bradley Hospital Sleep Research Laboratory, 4 The University 
of Iowa, 5 Department of Psychiatry, Harvard Medical School

Introduction: Sleep restriction compromises vigilance. While 
adolescents commonly experience sleep loss, attention-defi-
cit/hyperactivity disorder (ADHD) may expose vulnerability. 
Reaction time variability (RTV) is a cardinal deficit of ADHD, 
yet it is relatively understudied as a sleep loss phenotype com-
pared to lapses. As vigilance may further contribute to men-
tal health in ADHD, we investigated how ADHD and mental 
health symptoms interact with the effect of sleep restriction on 
vigilance and response time variability in youth.
Methods: Fifty-five adolescents in R01HD103665 (29F; ages: 
12.3±1.2yrs, range: 10-15yrs) completed two crossover conditions: 
sleep optimization (5 nights of 10h time-in-bed (TIB) anchored 
to optimal risetimes) and sleep restriction (5 nights at 7.5h TIB; 
equally delaying bedtime and advancing risetime). After each 
condition, participants completed a 10-minute psychomotor 
vigilance task (PVT) yielding lapse (RTs>500ms) and reciprocal 
reaction time (1/RT [RRT]) variables. We then separated gaussian 
and exponential components of the RT distribution and estimated 
RTV via sigma (gaussian variability) together with mu and tau 
(means of gaussian and exponential components). Conners-3 par-
ent t-scores indexed ADHD symptoms in inattention (58.0±14.0; 
range: 40-90) and hyperactivity/impulsivity (60.6±16.4; range: 
41-90) domains. Mental health symptoms were measured on 
PROMIS scales for child-reported anxiety (47.8±9.0; range: 
35.6-66.2) and anger (45.1±8.9; range: 31.5-61.6) and psycholog-
ical stress (parent-report 47.8±14.9; range: 4-71.1; child-report: 
50.1±8.1; range: 39.5-68.8). Separate linear mixed models exam-
ined how sleep condition (restriction vs. optimization) and each 
symptom interact in explaining PVT performance.
Results: Sleep restriction moderated the effect of inattention on 
RTV (b=0.51, SE=0.24, p=.042). Higher inattention was asso-
ciated with more variable RTs (sigma) only in sleep restriction. 
For lapses, we identified a main-effect of condition (b=12.68, 
SE=4.74, p=.010) and an interaction with psychological stress 
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(b=-0.21, SE=0.095, p=.032); worse psychological stress was 
associated with fewer lapses after sleep restriction. No other 
analyses were statistically significant.
Conclusion: These data indicate that ADHD and mental health 
symptoms may differentiate vigilance and response time vari-
ability after sleep restriction. The well-established association 
between ADHD symptoms and response time variability was 
only observed in sleep restriction; optimizing sleep schedules 
may mask ADHD sequelae. We will continue to probe the origin 
and consequence of these inter-individual differences.
Support (if any): R01HD103655 (JMS); P20GM139743 (MAC).
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0248
GAME-CHANGING SLEEP: A BRIEF AND 
PERSONALIZED INTERVENTION APPROACH FOR 
ATHLETIC PERFORMANCE
Isabella Wright1, Anna Wheeler1, Eliza Brooks1, Gracie Crandall1, 
Brett Mortensen1, Coleby Clawson1, Michael Larson1, Daniel Kay1, 
Kara Duraccio1

1 Brigham Young University

Introduction: Sleep is increasingly recognized as a critical factor 
influencing athletic performance in college athletes. While cogni-
tive-behavioral therapy for insomnia (CBT-I) is the gold-stand-
ard treatment for sleep disturbances, it can be time-consuming 
and overly comprehensive for athletes seeking targeted sleep 
optimization. This study aimed to evaluate the effectiveness of 
a personalized, brief  behavioral sleep intervention for Division 1 
college football players.
Methods: A pilot study was conducted with 27 Division 1 foot-
ball athletes. Two weeks prior to their first appointment, athletes 
received a Polar Grit X Pro device to monitor baseline sleep. 
Baseline sleep assessments included the Athlete Sleep Screening 
Questionnaire (a measure of athlete sleep disturbance), 
RU-SATED (a measure of sleep health), the Ford Insomnia 
Response to Stress (a measure of reactivity to new sleep envi-
ronments), STOP-BANG (a measure of sleep apnea risk), the 
Depression Anxiety and Stress Scale and constructed measures 
of sleep resilience, vulnerability, self-efficacy, and valuation. 
At the first appointment, a doctoral-level interventionist con-
ducted a sleep assessment and provided motivational interview-
ing, psychoeducation, and 1 to 3 individualized, evidence-based 
strategies to improve sleep health. Athletes implemented these 
strategies for two weeks, maintaining daily electronic sleep diaries 
and wearing the Polar Grit X Pro for continuous monitoring. A 
follow-up appointment included repeated assessments, progress 
reviews, problem-solving, and treatment maintenance guidance.
Results: Paired-sample t-tests revealed significant improvements in 
sleep disturbance (ASSQ scores; p = 0.02, g = 0.45) and sleep self-ef-
ficacy (p = 0.01, g = 0.64) from pre- to post-intervention. Depression, 
anxiety, and stress total scores showed a trend toward improvement 
(p = 0.06), while other measures remained unchanged.
Conclusion: A brief, targeted behavioral sleep intervention effec-
tively improved sleep disturbance and self-efficacy in Division 1 
football athletes, providing a practical alternative to traditional 
CBT-I. These findings suggest that such personalized interven-
tions can enhance sleep health and accessibility in athlete popu-
lations. Although improvements in mood measures approached 
significance, the small sample size and short intervention period 
may have limited broader effects.
Support (if any): 
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SELF-RATED PERFORMANCE IMMEDIATELY 
FOLLOWING A 1-HOUR NIGHTTIME NAP
Cassie Hilditch1, Rachel Jansen2, Erin Flynn-Evans2

1 San Jose State University, 2 NASA Ames Research Center

Introduction: Sleep inertia is the temporary impairment of per-
formance and alertness experienced after waking. Subjective 
perceptions of performance during this period may not match 
actual performance, which is problematic in occupational set-
tings where fitness for duty is self-assessed. We investigated 
self-rated performance predictions following a 1-hour nighttime 
nap with blue-enriched light compared to a no-nap dim light 
condition.
Methods: Following a week at home of 8.5 hours’ time-in-bed 
(verified by actigraphy), n = 15 participants (7 female; mean age 
= 25.86 y, SD = 6.35) spent two 26-hour periods in the sleep lab-
oratory. In a within-subjects, randomized, cross-over design, one 
visit included a 1-hour nap opportunity ending 21 hours after 
habitual waketime (i.e., during the circadian low), followed by 
exposure to blue-enriched light (250 lux; nap + light). The other 
visit involved a 1-hour rest period without sleep in a semi-recum-
bent position in dim light (< 10 lux), followed by exposure to 
150 lux (no-nap + dim). A test battery including a 5-minute psy-
chomotor vigilance task (PVT, NASA PVT+) was administered 
before lights out and again at 2, 12, 22, and 32 minutes after 
lights on. Participants estimated their performance prior to each 
PVT on a 100 mm visual analog scale. Linear mixed-effects mod-
els were run separately for each condition (nap + light; no-nap + 
dim) to evaluate the association between subjective performance 
estimates and actual PVT performance (speed, 1000/reaction 
time) and test bout, with participant as a random effect.
Results: Subjective performance was significantly associated 
with PVT speed (p =.02) in the nap + light condition but there 
was no effect of test bout. In the no-nap + dim condition, sub-
jective performance was not related to PVT speed but there was 
a significant effect of test bout (p <.001).
Conclusion: These preliminary findings suggest that participants 
were more able to predict their performance while exposed to 
blue-enriched light following a nap and less able when kept awake 
at night in dim light. Future analyses will investigate the influence 
of sleep metrics and different interventions on these results.
Support (if any): NASA Human Research Program, Human 
Factors and Behavioral Health Element.
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PERCEIVED ALERTNESS MODERATES THE 
RELATIONSHIP BETWEEN ACTUAL AND PERCEIVED 
PERFORMANCE
Rachel Jansen1, Cassie Hilditch2, Erin Flynn-Evans1

1 NASA Ames Research Center, 2 San Jose State University

Introduction: Previous work has shown that performance 
degrades following sleep loss as does the ability to self-assess one’s 
performance. In this study, we investigate the extent to which 
humans are aware of their own ability to perform and what other 
factors may contribute to their judgments of their own ability.
Methods: Following a week of 8.5 h time-in-bed (verified by 
actigraphy), n = 15 participants (7 female; mean age = 25.86 
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y, SD = 6.35) spent two 26-hour periods in the sleep labora-
tory. Participants completed a test battery including a 5-min-
ute psychomotor vigilance task (PVT, NASA PVT+ App) 4.5 
hours after habitual wake and then 16 times throughout the 
evening and night after a four-hour daytime nap opportunity. 
Immediately before each PVT, participants were asked to indi-
cate how well they expected to perform on their upcoming 
PVT (VASperformance). During each battery, participants 
also rated their own sleepiness on a 100 mm visual analog scale 
(VASsleepiness) We ran a linear mixed-effects model predicting 
estimated performance (VASperformance) to actual perfor-
mance (PVT speed), with participant as a random effect (baseline 
model). The same model was repeated with perceived sleepiness 
(VASsleepiness) as another independent variable to evaluate the 
strengths of the relationships between these constructs.
Results: In the baseline model, better PVT speed was associ-
ated with significantly higher performance estimates (beta = 
18.0, p <.001) indicating individual awareness of their ability to 
perform. The model that included sleepiness ratings revealed a 
reduced coefficient between speed and perceived performance 
(beta = 9.0, p <.001) and a significant main effect of subjective 
sleepiness (beta = -0.3, p <.001).
Conclusion: These results suggest that during a single overnight 
study in a controlled laboratory setting, participants have some 
sense of their own ability to perform, though their perceived 
sleepiness attenuates this effect and affects how participants 
rate their ability. Future work will investigate the role that acute 
sleep loss and circadian misalignment play in the accuracy of 
perceived judgments of ability.
Support (if any): NASA Human Research Program, Human 
Factors and Behavioral Health Element
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QUANTIFYING SCRATCH DURING SLEEP IN ATOPIC 
DERMATITIS PATIENTS WITH THERMAL CAMERA 
TECHNOLOGY
Matthew Patterson1, Sylvain Zorman2, Ali Neishabouri2, 
Christine Guo2

1 ActiGraph L.L.C., 2 ActiGraph LLC

Introduction: Scratching during the sleep period in atopic der-
matitis patients results in inflammation or a lesion on the affected 
area and further perpetuates the itch-scratch cycle. Night scratch-
ing disrupts patients sleep and negatively affects overall quality 
of life. The purpose of this work is to quantify amount of noc-
turnal scratching in atopic dermatitis patients and to compare 
scratching on the dominant and non-dominant hand.
Methods: A FLIR a400 thermal camera was set up in a sleep 
laboratory to record atopic dermatitis patients sleeping over 
night. The thermal video was annotated for scratch by trained 
annotators. Right and left hand scratches were annotated sep-
arately and hand dominance from each patient was recorded. 
Twelve nights were recorded from seven patients, five patients 
had two nights recording and three patients had one night of 
observation. Data from patients with two nights of data were 
averaged. The SCORAD clinical rating scale was used to quan-
tify the severity of each patients atopic dermatitis.
Results: On average, all patients scratched for 15.1 minutes (14.1 
minutes std) over each night. The dominant hand did most of the 
scratching (9.6 minutes, 11.1 minutes std). The non-dominant 
hand did on average 5.4 minutes (3.2 minutes std) of scratching 

per night. Each scratch event is called a bout, there were on 
average 109.5 bouts (59.6 std) per night. There were more domi-
nant hand scratching bouts per night (63.1 bouts, 41.1 std) than 
non-dominant hand bouts (46.4 bouts, 20.7 std). The Pearson 
Product Correlation between the SCORAD clinical rating and 
time scratching per night was 0.451.
Conclusion: There is a large variation in how much atopic derma-
titis patients scratch per night. A patient with a severe SCORAD 
score scratched less than a patient with a moderate SCORAD 
score. The low correlation between SCORAD and time spent 
scratching overnight indicates the importance of quantifying 
nocturnal scratching in atopic dermatitis patients. The atopic 
dermatitis patients in this study scratched more often with their 
dominant hand, compared to their non-dominant hand.
Support (if any): 
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CHRONOTYPE AND DISORDERED EATING BEHAVIOR: 
A SYSTEMATIC REVIEW AND META-ANALYSIS
Arman Arab1, Elham Karimi2, Marta Garaulet3, Frank Scheer4

1 Harvard Medical School, 2 Arash Women’s Hospital, 3 University 
of Murcia, 4 Brigham and Women’s Hospital

Introduction: Chronotype refers to an individual’s typical 
or preferred timing of behaviors throughout the day. A later 
chronotype has been associated with emotional dysregulation, 
psychological disturbances, and unhealthy foods, although these 
findings are still controversial and inconclusive. Therefore, we 
conducted this systematic review and meta-analysis to investi-
gate the association between chronotype and disordered eating 
behaviors among the general population.
Methods: Online databases, including PubMed, Scopus, and ISI 
Web of Science, were searched. We used the PECOS framework 
as follows: Population (general population), Exposure (individu-
als with later chronotype), Comparison (individuals with earlier 
chronotype), Outcome (disordered eating behaviors), and Study 
design (observational studies). We enrolled 36 studies compris-
ing 28,352 participants with a mean age and BMI ranging from 
14.1-52.6 years and 19.83-34.54 kg/m2, respectively.
Results: Later chronotype (i.e., a lower MEQ score) was asso-
ciated with a higher binge-eating behavior score (Correlation 
coefficient [r]: -0.39; 95% CI, -0.43, -0.35; P < 0.001; I2 = 94.38 
%), higher disordered eating attitude score (r: -0.17; 95% CI, 
-0.20, -0.13; P < 0.001; I2 = 95.45 %), higher emotional eating 
score (r: -0.06; 95% CI, -0.11, -0.02; P = 0.010; I2 = 56.97 %), 
higher uncontrolled eating score (r: -0.14; 95% CI, -0.22, -0.06; 
P < 0.001; I2 = 77.01 %), higher food addiction score (r: -0.17; 
95% CI, -0.23, -0.11; P < 0.001; I2 = 80.19 %), higher food crav-
ing score (r: -0.09; 95% CI, -0.12, -0.06; P < 0.001; I2 = 69.97 
%), higher food-related disinhibition score (r: -0.11; 95% CI, 
-0.14, -0.08; P < 0.001; I2 = 76.85 %), and higher night-eating 
syndrome score (r: -0.19; 95% CI, -0.28, -0.10; P < 0.001; I2 = 
80.26 %); as well as a lower restrained eating score (r: 0.11; 95% 
CI, 0.06, 0.15; P < 0.001; I2 = 7.01 %).
Conclusion: Our findings highlight an association between late 
chronotype and increased disordered eating behaviors; however, 
we need more longitudinal and intervention studies to test cau-
sality and underlying mechanisms.
Support (if any): A.A. was partially supported by NIH grant 
R01-HL167746; F.A.J.L.S. by NIH grants R01-HL140574, 
R01-HL153969, R01-HL164454, and R01-HL167746.
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TOTAL SLEEP DEPRIVATION IMPAIRS DECISION 
MAKING MORE IN HEALTHY SLEEPERS THAN IN 
INDIVIDUALS WITH CHRONIC INSOMNIA
Gisella Logioia1, Courtney Kurinec2, Devon Hansen2

1 Washington State University Elson S. Floyd College of Medicine, 
2 Washington State University

Introduction: Work in healthcare routinely involves night and 
rotating shifts, early morning starts, and variable call schedules, 
resulting in short and/or disrupted sleep. We conducted a lab-
oratory-based experiment in both normal sleepers and those 
with chronic insomnia to better understand implications of total 
sleep deprivation (TSD) on decision making using a reversal 
learning task (i.e., go/no go; GNG) with unannounced reversal 
contingences.
Methods: 28 individuals completed the sleep study, 15 with 
sleep-onset insomnia (ages 22-40, 11 females), of whom 7 
underwent TSD, and 13 normal sleeper controls (ages 22-40, 
females), of whom 7 underwent TSD. The insomnia group 
met International Classification of Sleep Disorders (3rd edi-
tion; ICSD-3) criteria for chronic insomnia with no other clin-
ically relevant condition contributing to their sleep disturbance. 
Subjects were in the laboratory for 5 days/4 nights. The first 2 
days and nights were baseline days, each with a 10h opportunity 
for sleep (22:00—08:00). This was followed by 38h of TSD or 
another nighttime sleep opportunity for the control group. The 
last day was a recovery day, with a 10h sleep opportunity for all 
participants. Unique versions of a GNG task were administered 
in random, counterbalanced order at baseline and 24h later dur-
ing TSD (or 2h awake in the control group).
Results: There was a significant main effect of day (F1,69= 
10.37, P=0.002), condition (F3,69 = 5.94, P = 0.001), phase 
(F1,69 = 10.03, P = 0.002), and day by condition by phase inter-
action (F10,69 = 4.73, P < 0.001). In general, participants per-
formed better before TSD and pre-reversal. While both TSD 
groups showed poorer performance post-reversal during TSD, 
only the TSD insomnia group showed relatively intact perfor-
mance pre-reversal.
Conclusion: TSD led to significant impairment on a reversal learn-
ing task for both normal sleepers and those with chronic sleep-on-
set insomnia. This has important implications for healthcare 
workers who are routinely exposed to disrupted sleep which may 
leave them more susceptible to making potentially life-threatening 
errors. Hyperarousal, the widely accepted underlying mechanism 
perpetuating insomnia, may provide those chronically exposed to 
sleep loss some level of protection on decision making tasks com-
pared to normal healthy sleepers during TSD.
Support (if any): ONR grant N00014-13-C-0063
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COGNITIVE AND CORTISOL MEASURES DURING 
SLEEP DEPRIVATION AND PSYCHOLOGICAL STRESS 
INFLUENCE RECOVERY SLEEP METRICS
Namni Goel1, Lauren Pasetes1

1 Rush University Medical Center

Introduction: Little is known about the factors during total sleep 
deprivation (TSD) and psychological stress that affect recovery 

sleep. We determined the relative contributions of cognitive and 
cortisol measures, which represent distinct domains, as predic-
tors of recovery sleep timing and duration.
Methods: We conducted a five-day experiment under highly con-
trolled conditions in 32 healthy adults (ages 27-53; 14 females). 
Salivary cortisol samples were collected during 1) TSD morning 
(TSD AM; after 25h of TSD) and 2) TSD evening following a 
modified Trier Social Stress Test, which induced psychological 
stress (TSD PM; after 34h of TSD). Digit Span Test (DS), Digit 
Symbol Substitution Test (DSST), and Psychomotor Vigilance 
Test (PVT) performance data were collected at 0400h, 1130h, 
and 1730h during TSD and averaged. Wrist actigraphy assessed 
sleep indices during the first recovery night following TSD (10h 
time in bed). Multiple linear regression models determined the 
impact of TSD cognitive and cortisol measures as predictors of 
recovery sleep timing and duration. The models and independ-
ent variables were all significant (p< 0.05).
Results: Sleep Onset. Each 1-point DS total # correct increase 
predicted a 0.042h later sleep onset and each 1 µg/dL AM cor-
tisol increase predicted a 0.958h later sleep onset. Sleep Offset. 
In addition, each 1 PVT lapse increase predicted a 0.031h later 
sleep offset and each 1 µg/dL PM cortisol increase predicted a 
1.205h earlier sleep offset. Sleep Duration. Each 1 PVT lapse 
increase predicted a 2.153 minute sleep duration increase, and 
each 1 µg/dL AM cortisol increase predicted an 87.367 minute 
sleep duration decrease. In addition, each 1-point DSST # cor-
rect increase predicted a 1.657 minute sleep duration decrease 
and each 1 µg/dL PM cortisol increase predicted a 100.535 min-
ute sleep duration decrease. Across models, 35.8%-40.6% of the 
sleep timing and duration variance was explained, with r ranges 
between 0.598-0.637.
Conclusion: Our results elucidate the important roles of cogni-
tive performance and cortisol metrics obtained during sleep loss 
in influencing recovery sleep timing and duration, suggesting the 
possibility of intervening on these measures to modify subse-
quent sleep. Our findings highlight hypothalamic-pituitary-adre-
nal axis and cognitive measures as biomarkers for recovery sleep 
health.
Support (if any): NASA NNX14AN49G, 80NSSC20K0243 
(NG)
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SLEEP INTERRUPTED: EXPLORING THE EFFECTS OF 
TOTAL SLEEP DEPRIVATION ON CHRONIC INSOMNIA 
THROUGH POLYSOMNOGRAPHY
Delaney Miller1, Lillian Skeiky2, Myles Finlay3, Devon Hansen3

1 Washington State University Elson S. Floyd College of Medicine, 
2 Uniformed Services University, 3 Washington State University

Introduction: Conventional sleep staging is the standard for 
diagnosing most sleep disorders but has little diagnostic yield 
for chronic insomnia. Despite this, there has been a large effort 
to identify unique polysomnographic (PSG) patterns in chronic 
insomnia. Current consensus of PSG markers of chronic insom-
nia includes increased sleep onset latency (SOL) and wake time 
after sleep onset (WASO) and decreased total sleep time (TST) 
and sleep efficiency (SE). Less is known  about how acute total 
sleep deprivation (TSD) may impact these same sleep mark-
ers. We investigated PSG patterns at baseline and after TSD in 
individuals with chronic sleep-onset insomnia as compared to 
healthy sleeper controls.

VIII. Sleep Deprivation, Loss, and Extension
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Methods: 11 individuals with chronic insomnia and 11 healthy 
controls (ages 22-40y, 14 females) completed a 5-day laboratory 
study with an adaptation night, baseline night, assignment to 38h 
TSD (n=6 insomnia, n=5 control) or equivalent non-TSD control 
(n=5 insomnia, n=6 control), and recovery night. Sleep periods 
were 10h (22:00-08:00) and measured with PSG. Data were ana-
lyzed using mixed effects ANOVA with fixed effects of condition 
(TSD or control) and night (baseline and recovery) and their 
interaction, with a random effect over subjects on the intercept.
Results: There was a significant interaction of condition by night 
with increases in TST (F3,18=5.61, P< 0.01), SE (F3,18=5.53, P< 
0.01), and total N3 (F3,18=12.76, P< 0.001), and a decrease in SOL 
(F3,18=3.91, P=0.026), N1 (F3,18=3.82, P=0.028), and WASO 
(F3,18=4.32, P=0.018) in both the insomnia and healthy controls 
following TSD. No significant difference between conditions were 
observed in any measured sleep metric at baseline (all P>0.13).
Conclusion: After TSD, both groups demonstrated the expected 
increased SE and total N3 alongside decreases in WASO and 
SOL and were not significantly different from each other. These 
findings suggest that conventional sleep staging lacks the sen-
sitivity to identify distinct features of insomnia, both with and 
without TSD. This underscores the need for alternative meth-
ods of measurement such as spectral analysis, the results of 
which are forthcoming. Additionally, these findings highlight 
the importance of incorporating subjective sleep assessments in 
studies of insomnia as objective metrics may not always align 
with subjective reports of poor sleep.
Support (if any): ONR grant N00014-13-C-0063
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BIDIRECTIONAL PREDICTORS BETWEEN 
CATECHOLAMINES DURING SLEEP DEPRIVATION AND 
STRESS AND BASELINE AND RECOVERY SLEEP
Lauren Pasetes1, Namni Goel1

1 Rush University Medical Center

Introduction: We examined whether baseline sleep measures the 
night before total sleep deprivation (TSD) predicted concen-
trations of two catecholamines, epinephrine (adrenaline) and 
norepinephrine (noradenaline), during TSD and psychological 
stress. We also assessed whether these markers predicted subse-
quent recovery sleep measures.
Methods: During a controlled five-day experiment, epineph-
rine and norepinephrine via blood samples were collected in 8 
healthy adults (ages 28-42): 1) after two baseline 8h time in bed 
(TIB) nights (B1, B2); 2) during TSD morning (TSD AM; after 
25h of TSD); 3) during TSD evening following a modified Trier 
Social Stress Test, which induced psychological stress (TSD PM; 
after 34h of TSD); and 4) after two recovery nights of 8-10h 
TIB (R1, R2). Wrist actigraphy assessed sleep indices during the 
B2 and R1 nights. Simple linear regression determined predictive 
relationships between B2 and R1 sleep metrics and TSD AM 
and TSD PM epinephrine and norepinephrine metrics (p< 0.05 
was significant).
Results: Longer B2 sleep duration significantly predicted greater 
TSD AM and PM epinephrine (r: 0.722-0.725; β: 0.955-0.964), 
while longer B2 sleep onset latency significantly predicted lower 
TSD AM and PM epinephrine levels (r: −0.937-−0.864; β: 
−3.893-−3.638). Later B2 sleep onset significantly predicted lower 
TSD PM epinephrine levels (r=−0.702; β=−55.717). Greater B2 

wake after sleep onset (WASO) significantly predicted higher 
TSD AM norepinephrine levels (r=0.790; β=4.092), while higher 
B2 percent sleep showed the opposite relationship (r=−0.777; 
β=−20.457). B2 sleep measures predicted 49.3%-87.9% of the 
TSD epinephrine and norepinephrine variance. Higher TSD 
AM and PM norepinephrine significantly predicted shorter R1 
sleep duration (r: −0.933-−0.775; β: −0.218-−0.206), and higher 
TSD AM norepinephrine significantly predicted greater R1 
WASO, and lower sleep efficiency and percent sleep (r: −0.954-
0.925; β: −0.036-0.133). TSD AM and PM norepinephrine pre-
dicted 60.0%-91.0% of the variance in R1 sleep measures. TSD 
epinephrine concentrations, however, did not significantly pre-
dict R1 sleep measures.
Conclusion: Baseline sleep measures uniquely predicted a 
remarkably high percentage of epinephrine and norepinephrine 
variance during TSD and psychological stress. Similarly, nor-
epinephrine levels predicted a notably high percentage of the 
variance in recovery sleep metrics. Our novel findings highlight 
important biomarkers and mechanisms between catecholamine 
regulation and sleep health.
Support (if any): NASA NNX14AN49G, 80NSSC20K0243 
(NG)
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IMPACT OF SLEEP DEPRIVATION ON SYNAPTIC 
DENSITY IN HUMAN BRAINS
David Elmenhorst1, Anna L. Foerges2, Ali Gordji-Nejad2, 
Eva-Maria Elmenhorst3, Tina Kroll2, Andreas Matusch2, 
Bernd Neumaier2, Philipp Krapf2, Christoph Lerche2, 
Alexander Drzezga2, Andreas Bauer2

1 Forschungszentrum Jülich GmbH, 2 Forschungzentrum Jülich, 3 
German Aerospace Center, Institute of Aerospace Medicine

Introduction: According to the synaptic homeostasis hypoth-
esis, wakefulness will lead to an increase in synaptic strength. 
Several lines of evidence indicate in animals that markers of 
synaptic strength increase during wake and decline during sleep. 
Examples of proxies of synaptic strength are the amount of 
AMPA receptors, the cortical spine density, the number and size 
of synapses and the local field potential rising. Nevertheless, 
some in-vitro and in-vivo studies of synaptic strength in animals 
reveal opposite results which may be due to differences in exam-
ined brain regions, cortical layers or housing of animals. Thus 
far, changes in EEG following transcranial magnetic or direct 
current stimulation have been an indirect marker of altered plas-
ticity in humans. Results from these studies point to an increase 
of synaptic strength. Synaptic vesicle protein 2A (SV2A) is an 
established marker of synaptic density and can be quantified 
by F-18 SynVesT 1 positron emission tomography (PET). Here 
we report a cohort (n=40, f/m 14/26) which was randomized to 
either a normal sleep (n=20) or an acute total sleep deprivation 
group.
Methods: F-18 SynVesT-1 PET and MRI data were collected 
twice in the morning on consecutive days in healthy volunteers 
(age: 27.5± 6.5 years) using a MR/BrainPET system. The con-
trol group slept for 7.8 hours (scheduled 23 to 7 or 0 to 8:00 h) 
in-between. At the start of the second scan the sleep deprivation 
group had been awake for an average of 28.5 ± 2.0 hours. SV2A 
was quantified by using the simplified reference tissue model 2 
with centrum semiovale as reference region.
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Results: We found a significant increase in synaptic density after 
sleep deprivation in most of the investigated brain regions, e.g. 
Thalamus +4.6±7.3% (p=0.005); Hippocampus +5.6±8.2% 
(p=0.013); Parietal cortex +3.2±5.1% (p=0.014)).
Conclusion: Our results suggest - for the first time in humans - that 
there is a global increase in synaptic density after sleep deprivation.
Support (if any): 
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SLEEP MODERATES THE RELATIONSHIP BETWEEN 
BODY FAT PERCENTAGE AND APPETITE
Vincent Bourgon1, Jessica McNeil2, Jean-François Brunet1, 
Éric Doucet3, Geneviève Forest1

1 Université du Québec en outaouais, 2 University of North 
Carolina at Greensboro, 3 University of Ottawa

Introduction: Body fat percentage is a known predictor of appetite 
measures, such as hunger, fullness, desire to eat, and prospective 
food consumption (PFC). Sleep deprivation has also been associ-
ated with changes in these appetite measures. This study examined 
whether sleep deprivation moderates the relationship between body 
fat percentage (BF%) and appetite responses (feelings of hunger, 
fullness, desire to eat, and PFC) following an ad libitum lunch.
Methods: Eighteen participants (6 females; 23.2±3.8 years; body fat 
(BF%)=18.8±9.9%) underwent 3 sleep conditions following a rand-
omized crossover design: one habitual sleep night (control), and two 
sleep deprivation conditions where sleep was shortened during the 
second half of the night (early wake) or the first half of the night 
(late bedtime). The next day, measures of appetite were captured via 
four visual analog scales (immediately following an ad libitum lunch. 
BF% was measured with Dual-Energy X-Ray Absorptiometry 
(DEXA) at baseline. Four moderation analyses were conducted, 
with BF% as the predictor, sleep condition (Control, Early wake or 
Late Bedtime) as a categorical moderator, and post-lunch hunger, 
fullness, desire to eat, and PFC as dependent variables.
Results: With desire to eat as the outcome, the model was significant 
(F[5,48]=3.83, p=.005, R2=.29) with a significant interaction term 
(b=.51, t(48)=3.33, p=.002). Specifically, there was no relationship 
between BF% and Desire to eat in the control condition (b=-.18, 
t(48)=-1.67, p=.10), but the relationship was positive and significant 
in both the early wake (b=.27, t(48)=2.52, p=.02) and late bedtime 
(b=.33, t(48)=3.04, p=.004) sleep deprivation conditions. The mod-
els for hunger (F[5,48]=.90, p=.49), fullness (F[5,48]=.16, p=.98), 
and PFC (F[5,48]=.47, p=.80) were not significant.
Conclusion: These results suggest that post-meal desire to eat is 
increased in individuals with higher BF% following sleep depriva-
tion, but not following habitual sleep duration. These findings suggest 
that sleep deprivation may amplify a person’s desire to eat, and that 
individuals with larger BF% may be at a greater risk. These findings 
provide further evidence on the role of sleep deprivation in modulat-
ing appetite and may, consequently, be a risk factor for greater energy 
intake in individuals with higher BF% or at greater risk for obesity.
Support (if any): 
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ALCOHOL AND CANNABIS AFFECT 
NEUROBEHAVIORAL IMPAIRMENT FROM ACUTE 
TOTAL SLEEP DEPRIVATION
Jazira Ssetuba1, Hans Van Dongen2, Matthew Layton3, 
Claire Bryant4, Daniel Mollicone5, Devon Hansen2

1 University of Surrey, 2 Washington State University, 3 Elson S. 
Floyd College of Medicine, Washington State University, Spokane, 
Washington, USA, 4 National Safety Council, 5 Pulsar Informatics, 
LLC

Introduction: Acute total sleep deprivation (TSD) is common 
due to extended work hours or other time demands. In con-
trolled laboratory settings, individuals exposed to TSD display 
highly reproduceable profiles of neurobehavioral impairment. In 
real-world settings, however, TSD is often combined with sub-
stance intake, including alcohol and cannabis. In this pilot study, 
we investigated the effect of substance intake on the neurobehav-
ioral response to TSD.
Methods: Six healthy individuals (ages 23-37y, all male) 
completed two 24h in-laboratory study visits separated 
by ≥1 week. During each visit, they were kept awake from 
15:00 until 06:00 the next day, and they completed a 10min 
PVT every 2-3h. This was followed by an 8h recovery sleep 
opportunity. For the second visit, participants were rand-
omized – three per group – to receive oral administration 
of  cannabis at 22:30 (10mg) or alcohol at 23:30 (peak blood 
alcohol concentration of  0.043±0.006% at 00:13, decaying 
to 0.005±0.007% by 03:55). PVT mean RT, number of  lapses 
(RT>500ms) and false starts were analyzed using mixed-ef-
fects regression.
Results: As expected, PVT performance deteriorated through 
the second half  of the extended waking period (after midnight), 
with slower mean RT, more lapses, and more false starts (F>3.6, 
P< 0.002). Alcohol increased mean RT (F=4.9, P=0.002) and 
lapses (F=7.7, P< 0.001), but did not significantly affect false 
starts (F=1.0, P=0.41). Cannabis did not significantly affect 
mean RT (F=0.9, P=0.46), lapses (F=1.1, P=0.37), or false starts 
(F=0.8, P=0.56) during TSD.
Conclusion: Alcohol exacerbated neurobehavioral impairment 
during TSD, even at blood alcohol levels below the legal limit 
of most countries and states, reaching statistical significance 
despite our small sample size. Cannabis at the dose provided did 
not significantly further degrade PVT performance during TSD. 
Importantly, no attempt was made to make the alcohol and 
cannabis doses equipotent; therefore, these results should not 
be interpreted as evidence of their relative effect sizes or safety 
profiles. Yet, our findings provide preliminary evidence suggest-
ing that commonly used drugs such as alcohol may amplify neu-
robehavioral impairment from sleep loss, which may have critical 
implications for automobile driving and other safety-sensitive 
activities.
Support (if any): National Safety Council
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MAPPING THE BRAIN AROUND THE CLOCK: 
SPONTANEOUS NEURAL ACTIVITY IS INFLUENCED BY 
TIME AWAKE AND TIME OF DAY
William Killgore1, Kymberly Henderson-Arredondo1, 
Jason Katz1, Catherine Seader1, Allie Jepson2, A’mour Canty1, 
Kathryn Kennedy2, Salma Patel2, Sarah Green1, Alisa Huskey2, 
Jungwon Cha2, David Negelspach2

1 University of Arizona, 2 The University of Arizona

Introduction: The timing and depth of sleep and wakefulness 
are influenced by a homeostatic process that reflects accumulat-
ing sleep pressure over time (Process S) and a circadian process 
(Process C) that produces an oscillating diurnal rhythm of alert-
ness. Together, these two processes influence an individual’s pro-
pensity toward sleep or alertness throughout the day, but their 
neurobiological mechanisms remain to be fully elucidated. Here, 
we obtained repeated resting state fMRI scans every 6 hours dur-
ing 39 hours of continuous sleep deprivation and mapped the 
changes in cerebral Amplitude of Low Frequency Fluctuations 
(ALFF), a measure of spontaneous neural activity.
Methods: Twenty healthy adults (9 female; age=23.6, SD=4.7 
years) underwent a night of  normal sleep in the lab followed 
by a 39-hour period of  continuous wakefulness. Beginning at 
0900, rsFMRI scans were collected at 3T every 6-hours. Data 
were preprocessed and analyzed using standard pipelines using 
CONN v22.v2407. Spontaneous neural activity was identified 
using ALFF at each timepoint. Two GLMs were calculated: 1) 
the linear change in ALFF across sessions, controlling for the 
circadian rhythm (based on a cosine function model), and 2) 
the circadian rhythm, controlling for the linear effects of  time 
awake.
Results: There was a significant (p<.05, FDR corrected) lin-
ear effect of sleep deprivation (Process S), showing increasing 
ALFF within primary sensory and motor regions (e.g., precen-
tral/postcentral gyri; superior temporal gyrus, occipital cortex) 
and thalamus, basal ganglia, amygdala, and medial orbitofron-
tal cortex). After removing the effect of sleep deprivation, ALFF 
showed significant (p<.05, FDR corrected) circadian modula-
tion (Process C) primarily within higher order cortex including 
dorsolateral prefrontal, ventromedial prefrontal, lateral orbitof-
rontal, inferior parietal cortices, and the temporal poles.
Conclusion: This is the first study to demonstrate changes in 
spontaneous neural activity over the course of sleep depriva-
tion. There was a linear increase in ALFF within frequently used 
regions of the sensorimotor cortex, consistent with the tenets 
of the synaptic homeostasis hypothesis (SHY), which posits a 
buildup of synaptic potentiation with increasing time awake. 
Higher order regions involved in executive functioning showed a 
circadian pattern of spontaneous neural activity. These findings 
provide a neurobiological basis for models of cognitive fatigue 
during sleep loss.
Support (if any): W911NF2210223-SUBK00016417
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SOCIAL BEDTIME PROCRASTINATION ASSOCIATES 
WITH GREATER NEED TO BELONG
Venetia Kok1, Joshua Gooley1

1 Duke-NUS Medical School

Introduction: Bedtime procrastination involves choosing to go 
to bed later despite being aware of its potential negative conse-
quences. In this study, we investigated how socializing for leisure 
contributes to bedtime procrastination in a residential college. 
We hypothesized that social bedtime procrastination on school 
nights would be associated with shorter nocturnal sleep, and 
membership and ties within the bedtime procrastination social 
network would be predicted by a greater need to belong.
Methods: University students in a residential college (n=104, 59 
women) wore actigraphy watches and proximity beacon watches 
for 2 weeks during the school semester to track their nocturnal 
sleep and the times they were in close proximity to one another. 
Daily diaries recorded instances of in-person social bedtime pro-
crastination and the person(s) who were involved in delaying bed-
time. The Need to Belong Scale assessed individual differences in 
the desire for acceptance and belonging. Linear mixed models 
tested associations between social bedtime procrastination and 
sleep, while exponential random graph models predicted tie for-
mation in the bedtime procrastination social network.
Results: Sleep duration was about an hour shorter on school 
nights when students procrastinated their bedtime for in-person 
social leisure activities (β=-0.97 h, 95% CI=-1.34 to -0.59 h). 
On these nights, students’ bedtime was strongly correlated with 
the timing of  their last objectively measured proximity to the 
person who delayed their bedtime (r=0.81, P< 0.001). Students 
within the bedtime procrastination social network scored higher 
on need to belong compared with students outside the network 
(Cohen’s d=0.63, 95% CI=0.21 to 1.03). Furthermore, need to 
belong predicted tie formation within the bedtime procrastina-
tion social network (log odds ratio=0.97, 95% CI=0.49 to 1.45).
Conclusion: Social bedtime procrastination may be an impor-
tant factor contributing to late bedtimes and short sleep among 
students living in residential colleges or dormitories. Individuals 
with a stronger need to belong may be more inclined to delay 
their bedtime to partake in social activities. These insights could 
inform interventions aimed at promoting healthier sleep habits 
within social contexts.
Support (if any): The work was funded by the Ministry of 
Education, Singapore (MOE2019-T2-2-074) and the National 
Research Foundation, Singapore (NRF2016-SOL002-001).
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SLEEP RESTRICTION INCREASES EXPERIENCES OF 
BOREDOM AND INHIBITS INTEREST
Cara Palmer1, Patrick Alexander1, Giovanni Alvarado1

1 Montana State University

Introduction: Studies on sleep and emotional experiences sug-
gest robust effects of sleep loss on blunted experiences of positive 
affect. However, research has largely relied on broad experiences 
of positive or negative mood, and few studies have examined the 
impact of sleep loss on experiences of specific types of emotions. 
The current study examined how sleep restriction may alter 
experiences of interest and boredom.
Methods: Healthy participants (N = 16; 85% female, ages 18-25 
years) completed an intake assessment followed by two weeks 
of at home sleep monitoring using actigraphy. On nights 7 and 
14, participants completed a night of sleep restriction (4h sleep 
opportunity) or control sleep (9h sleep opportunity) using a ran-
domized crossover design. Following each sleep manipulation, 
participants returned to the lab to complete several behavioral 
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tasks. Specifically, participants completed a boredom/interest 
task where they were presented with a variety of randomized, 
counterbalanced stimuli (i.e., abstract art, summaries of sci-
ence discoveries, and philosophy quotes) and were asked to rate 
how interested and bored they were in response to each stimuli. 
Participants also completed a Thought Action Repertoire task 
where they were asked to list all of the things they would be 
interested in doing at that moment.
Results: After sleep restriction, participants reported less inter-
est in response to all stimuli. Specifically, after sleep restriction, 
participants reported less interest in response to abstract art (p 
=.018, d =.67), science discoveries (p =.04, d =.56), and philos-
ophy (p =.04, d =.56). Participants also reported more boredom 
in response to abstract art (p =.019, d = -.66). After sleep restric-
tion, participants reported that they would be interested in pur-
suing fewer activities (t(14) = 2.18, p =.04, d =.56) compared to 
after a night of control sleep. Differences in the types of activi-
ties listed also emerged.
Conclusion: This study is one of the first to examine the effects of 
sleep loss on experiences of interest and boredom. Implications 
for the role of sleep in the development of depression and anhe-
donia (i.e., loss of interest and engagement in activities) will be 
discussed.
Support (if any): N/A

Abstract citation ID: zsaf090.0263

0263
THE SWEET SPOT OF WEEKEND CATCH-UP SLEEP: 
A PROTECTIVE FACTOR AGAINST DEPRESSIVE 
SYMPTOMS?
Sojeong Kim1, Jason Carbone2, Melynda Casement1

1 University of Oregon, 2 Wayne State University

Introduction: Chronic sleep deprivation is common and often 
linked to increased internalizing symptoms. Weekend catch-up 
sleep (WCS) or extending sleep duration on weekends to compen-
sate for weekday deficits, has shown mixed effects on mental health 
across age groups. This study examines the association between 
WCS duration and internalizing symptoms in adolescents.
Methods: Data were drawn from year four of the Adolescent 
Brain Cognitive Development (ABCD) Study (n = 1,877; mean 
age = 13.5 years). Sleep duration was objectively measured using 
Fitbit devices, while internalizing symptoms were assessed using 
the Brief Problem Monitor-Youth (BPM-Y). Three independent 
variables captured weekend catch-up sleep (WCS): (1) WCS dura-
tion, calculated as the difference between weekend and weekday 
sleep duration; (2) WCS classification, a binary variable indicating 
whether WCS duration was greater than 0 hours or not; and (3) 
WCS groups, categorized as WCS duration < 0 hours, 0 to < 2 
hours, and ≥ 2 hours. The dependent variable was internalizing 
symptoms, measured as a continuous factor score derived from 
the BPM-Y. Linear regression analyses were conducted to exam-
ine the associations between WCS and internalizing symptoms.
Results: No significant association was observed between WCS 
classification (WCS > 0 hours or not) and internalizing symp-
toms (t = 0.68, p = 0.498). However, adolescents with 0–2 hours 
of WCS exhibited fewer internalizing symptoms compared to 
those with no WCS (β = -0.139, p = 0.048). In contrast, longer 
WCS durations (continuous variable) were associated with a 
slight increase in internalizing symptoms at year four follow-up 
(β = 0.008, p = 0.029).

Conclusion: Moderate WCS (0–2 hours) may protect against 
internalizing symptoms in adolescents, while excessive WCS 
appears to have the opposite effect. These findings highlight the 
importance of understanding optimal sleep balance during ado-
lescence, though further research is needed to clarify the direc-
tionality of these relationships.
Support (if any): 

Abstract citation ID: zsaf090.0264

0264
THE IMPACT OF REPORTED SLEEP DURATION AND 
SUBJECTIVE SLEEP SUFFICIENCY ON ANXIETY, 
DEPRESSION, AND FATIGUE
Sang Min Paik1, Hyo-Jin Park1, Sun-Ku Han1, Jae Rim Kim1, 
Woo-Jin Lee1, Daeyoung Kim2, Kwang Ik Yang3, Min Kyung Chu4, 
Chang-Ho Yun5

1 Department of Neurology, Seoul National University Bundang 
Hospital, 2 Department of Neurology, Chungnam National 
University Hospital, Chungnam National University School of 
Medicine, 3 Sleep Disorders Center, Department of Neurology, 
Soonchunhyang University Cheonan Hospital, Soonchunhyang 
University College of Medicine, 4 Department of Neurology, 
Severance Hospital, Yonsei University College of Medicine, 5 
Department of Neurology, Seoul National University Bundang 
Hospital, Seoul National University College of Medicine

Introduction: Short sleep duration is linked to increased psychi-
atric risks, yet the protective role of subjective sleep sufficiency 
in short sleepers remains unclear. This study examines how 
reported sleep duration and subjective sleep sufficiency influence 
anxiety, depression, and fatigue in a Korean adult population.
Methods: Data from 2,492 participants in the Korean Sleep 
Headache Study were analyzed (age range: 19-92, mean 47.9 
± 16.4yrs, 49.6% male). Reported sleep duration was classi-
fied as inadequate (< 7 hours) or adequate (≥7 hours) based on 
weighted weekly averages from the Korean Munich Chronotype 
Questionnaire. Subjective sleep sufficiency was assessed via the 
question, “Do you think you are getting enough sleep at night?” 
with responses categorized as “sufficient” or “insufficient.” 
Anxiety, depression, and fatigue were defined using Generalized 
Anxiety Disorder-7 (≥10), Patient Health Questionnaire (≥10), and 
Fatigue Severity Scale (≥36), respectively. Logistic regression anal-
yses, adjusting for sociodemographic, lifestyle, and sleep quality 
covariates, were performed to evaluate the associations between 
reported sleep duration and sufficiency on anxiety, depression, and 
fatigue.
Results: Participants reported inadequate sleep in 42.87% 
and insufficient sleep in 56.11%. Inadequate sleep duration 
was significantly associated with higher odds of anxiety and 
fatigue (OR [95% CI], 4.13 [1.75-11.41], p=0.003, and 1.33 
[1.12-1.61], p= 0.002, respectively), while insufficient sleep was 
significantly associated only with fatigue (1.43 [1.18-1.72], p< 
0.001). Depression was not significantly associated with either. 
Participants were categorized into sufficient adequate sleep 
(26.67%), insufficient adequate sleep (30.46%), sufficient inade-
quate sleep (17.22%), and insufficient inadequate sleep (25.65%). 
Notably, insufficient inadequate sleepers had the highest odds of 
anxiety (3.92 [1.24-17.42], p=0.036) and fatigue (1.89 [1.46-2.45], 
p< 0.001) compared to sufficient adequate sleepers, followed by 
insufficient adequate sleepers (1.48 [1.16-1.89], p=0.002) and 
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sufficient inadequate sleepers (1.40 [1.06-1.86], p=0.018) for 
fatigue. For depression, insufficient inadequate sleepers showed 
slightly higher odds (1.22 [0.80-1.85], p=0.354), though this was 
not statistically significant.
Conclusion: Inadequate sleep duration and insufficient subjec-
tive sleep may exacerbate on daytime symptoms such as anxiety 
and fatigue. While sufficient subjective sleep may mitigate the 
impact of short sleep, particularly on fatigue, securing adequate 
sleep remains essential for managing mood and fatigue.
Support (if any): 

Abstract citation ID: zsaf090.0265

0265
SLEEP DIFFICULTIES, ANXIETY, AND DEPRESSION 
AMONG CANNABIS CONSUMERS AND NON-
CONSUMERS IN THE HERBAL HEART STUDY
Ranya Marrakchi El Fellah1, Amrit Baral2, Bria-Necole Diggs2, 
Kylee Krivijanski1, Carolina Scaramutti3, Girardin Jean-Louis2, 
Denise Vidot1

1 School of Nursing and Health Studies, University of Miami, 2 
University of Miami Miller School of Medicine, 3 University of Miami

Introduction: Research indicates that individuals with sleep 
disturbances report higher rates of anxiety and depression. 
Cannabis is used to self-manage sleep disturbances; however, lit-
tle is known about differences between anxiety and depression 
by sleep difficulties and use. This study examined these relation-
ships in the Herbal Heart Study, a cohort of 18-to-35-year-olds.
Methods: Cannabis (CB+) was self-reported and confirmed 
by urine. Anxiety and depression were evaluated via Beck 
Anxiety Inventory (BAI) and Beck Depression Inventory (BDI). 
Difficulty falling and/or staying asleep was self-reported via 
the Medical History Questionnaire. A binary variable, “poor 
sleep”, represented those with >1 type of sleep difficulty. Mann-
Whitney U tests compared median BAI/BDI scores by sleep and 
cannabis use.
Results: Majority (63.0%) of the sample (N=200; mean age: 
25.2 years, SD = 4.8; 65.0% female; 54.5% Hispanic/Latino) were 
CB+. Sleep difficulties were reported by 23.0% (difficulty falling 
asleep; DFA), 16.5% (difficulty staying asleep; DSA), and 29.0% 
(poor sleep) of the sample. CB+ with sleep difficulties had higher 
median BAI scores: DFA (15.0 vs 7.0, p< 0.0001), DSA (17.0 vs 
7.0, p< 0.0001), and poor sleep (17.0 vs 7.0, p< 0.0001). Median 
BDI scores were also higher: DFA (17.0 vs 7.0, p< 0.0001), DSA 
(20.5 vs 7.0, p< 0.0001), and poor sleep (20.5 vs 7.0, p< 0.0001). 
Non-consumers with sleep difficulties had higher median BAI 
scores: DFA (13.0 vs 5.0, p< 0.001), DSA (15.0 vs 6.0, p < 0.001), 
and poor sleep (14.0 vs 4.5, p< 0.01). Median BDI scores showed 
the same pattern: DFA (15.0 vs 5.0, p< 0.001), DSA (20.0 vs 5.0, 
p< 0.001), and poor sleep (15.5 vs 5.0, p< 0.0001).
Conclusion: Those with sleep difficulties had elevated anxiety 
and depression scores, attenuated by CB+. Further investi-
gation is needed to explore the complex relationship between 
cannabis, mental health, and sleep to inform public health 
interventions.
Support (if any): R01HL153467;T37MD008647;T32HL166609
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SLEEP RESTRICTION, ACADEMIC-ORIENTED 
PERFORMANCE, AND ADHD SEVERITY IN 
ADOLESCENTS
Claire Mayew Sherman1, Gina Mason2, Sinead Moyles1, 
Victoria Dionisos1, Taylor Christiansen1, David Barker2, 
Daniel Dickstein3, Mary Carskadon2, Jared Saletin2

1 E.P. Bradley Hospital Sleep Research Laboratory, 2 Department of 
Psychiatry and Human Behavior, Alpert Medical School of Brown 
University, 3 Department of Psychiatry, Harvard Medical School

Introduction: Adolescents experience insufficient sleep that may 
impact academic performance. Youth with attention-deficit/
hyperactivity-disorder (ADHD) may be particularly vulnerable to 
the effects of sleep loss. By leveraging ecologically relevant tests 
of math and language arts, we investigated how sleep restriction 
affects academic performance in children differing in ADHD 
symptoms.
Methods: Fifty-seven adolescents from R01HD103665 provided 
usable data (27M; age: 11.6±1.04yrs, range: 10-15yrs) and were 
grouped by ADHD symptoms on the Conners-3-Parent ADHD 
Index Probability score as high (ADHDy; ≥50%ile; n=25) or low 
(ADHDn; < 50%ile; n=32). All completed online quizzes featur-
ing standardized-test math and language questions (prior grade-
level) during two counterbalanced conditions: 5 nights of sleep 
optimization (10h TIB) and 5 nights of sleep restriction (7.5h 
TIB, equally delaying bedtime and advancing risetime). Quizzes 
were given in the afternoon after 1, 3, and 5 nights of each condi-
tion graded from 0-8 correct answers. We examined performance 
on days 1 and 5 and the change from day 1 to 5. All analyses used 
2x2 ANOVAs modeling effects of group (ADHDy vs. ADHDn) 
and condition (restriction vs. optimization).
Results: For performance on Days 1 and 5, we found no signifi-
cant main effects or interactions (all p’s>=.09, ηp²’s=<.07), and 
a trending main-effect of group at Day 1. With respect to change 
in performance (Day 5 - Day 1), we found a significant main-ef-
fect of condition (F(1,41)=4.30, p=.04, ηp²=.09), such change 
in performance during the restriction condition (0.68±0.24 
points) was higher overall than during the optimization con-
dition (-0.03±0.3 points), and a trending main-effect of group 
(F(1,41)=3.73, p=.06, ηp²=.08), but no condition-x-group inter-
action (F(1,41)=0.01; p=.92; ηp²=.00). Post-hoc tests indicated 
performance in the ADHDy group increased from Day 1 to 5 
during sleep restriction (1.10±1.58 points; t(20)=-3.18; p=.01; 
d=1.58) but not during sleep optimization (.09±2.24 points; 
t(22)=-0.19; p=.85; d=-.039). ADHDn group performance did 
not change across either condition (p’s >.23).
Conclusion: These analyses examine whether ADHD symptoms 
moderate the impact of 5-nights of insufficient sleep on academic 
performance. We identify paradoxical improvements across sleep 
restriction but only in youth with high ADHD symptoms. We 
will next examine how compensatory factors such as hypervigi-
lance may explain these results.
Support (if any): R01HD103655 (JMS); P20GM139743 (MAC).
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SUBSTANCE USE AND SLEEP ISSUES: FINDINGS 
FROM AN INTERNET GAMING ADDICTION STUDY ON 
JAMAICAN ADOLESCENTS
Jasmine Davis1, Anuradha Ramdas1, Josef Thomas2, Gerren Austin2, 
Avril Dailey2, Ken-Garfield Douglas2, Janelle Greene2, 
Marvin Reid2, Winston De La Haye2, Denise Vidot1

1 University of Miami, 2 University of the West Indies

Introduction: Addiction and sleep disorders are a problem due 
to its impact on sleep physiology. We evaluated substance use, 
gaming addiction, and sleep issues among adolescents.
Methods: Data are from a 3-stage stratified cluster-sample of 
Jamaican students (N=358; 14.8y (2.2), 54.2% female, 45.8% 
male) in one highschool. Measures included Patient Health 
Questionnaire-9, Car, Relax, Alone, Forget, Friends, Trouble 
Screening Tool, Gaming Addictions Scale for Adolescents, and 
demographics. STATA 18 analyzed data via Chi-square and 
logistic regression.
Results: Sleep was associated with “who you live with” 
(p=0.010), parental marital status (p=0.046), and substance 
use (p< 0.001). Of the 14.5% of substance consumers, mod-
erate users (59.6%) reported sleep issues more frequently than 
severe users (23.1%, p=0.010). There was a significant associa-
tion between sleep, substance use, and internet gaming addiction 
(p=0.0002). Moderate substance users had a 3.13 higher odds 
of sleep issues than non-users (95% CI=1.39, 7.07). Severe sub-
stance users had 9.42 higher odds of reporting sleep issues than 
non-users (95% CI=1.21, 73.59). Odds of sleep issues in students 
with internet-gaming-addiction was 1.62 higher than those with-
out internet-gaming-addiction (p=0.048).
Conclusion: Findings suggest that substance use and inter-
net gaming addiction are potential risk factors for sleep issues 
among adolescents. Further studies should focus on parental 
marital status, substance use, who you live with, and internet 
gaming addiction in adolescents who exhibit sleep related issues.
Support (if any): T37MD008647
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NOCTURNAL LONELINESS: EXPLORING A UNIQUE 
SYMPTOM OF INSOMNIA AND ITS LINK TO SUICIDAL 
IDEATION FREQUENCY
Dustin Sherriff1, Daniel Kay1

1 Brigham Young University

Introduction: Nocturnal loneliness—feeling disconnected 
and isolated when awake at night—is a commonly overlooked 
symptom of insomnia with potential implications for its course, 
prognosis, and treatment. Both loneliness and insomnia are 
associated with suicidality, and prior research has found a 
strong link between being awake at night and increased suicid-
ality. This study aimed to validate a novel Nocturnal Loneliness 
Scale (NLS) and examine whether nocturnal loneliness uniquely 
mediates the relationship between insomnia severity and suicidal 
ideation.
Methods: A total of 442 participants (ages 18–80, M = 46) 
completed an online survey via Qualtrics. Measures included 
demographics, NLS, the 20-item UCLA Loneliness Scale (gen-
eral loneliness), the Insomnia Severity Index, the Frequency of 

Suicidal Ideation Index (past year), and the Patient-Reported 
Outcomes Measurement Information System (PROMIS) 
Depression Short Form. The NLS factor structure was examined 
using exploratory and confirmatory factor analyses. Structural 
equation modeling tested whether nocturnal loneliness mediates 
the relationship between insomnia severity and suicidal ideation 
frequency while accounting for general loneliness, depression, 
and demographic variables.
Results: The NLS demonstrated a single-factor structure with 
excellent reliability (Omega =.97). Insomnia severity was sig-
nificantly associated with suicidal ideation frequency (p <.001). 
Both nocturnal and general loneliness significantly mediated this 
relationship (p <.01 for both). However, when depression was 
included as a mediator, it fully accounted for these relationships 
(p <.001).
Conclusion: Our findings replicate the established association 
between insomnia severity and suicidal ideation frequency. 
Nocturnal loneliness, while distinct from general loneliness, was 
not uniquely associated with suicidality beyond the influence of 
depression. Depression emerged as the strongest mediator, sug-
gesting that insomnia’s impact on suicidal ideation is primarily 
explained through depressive symptoms, and not through lone-
liness. Although nocturnal loneliness warrants further explora-
tion as a unique symptom of insomnia, its role in frequency of 
suicidal ideation appears secondary to depression.
Support (if any): 

Abstract citation ID: zsaf090.0269
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THALAMO-TEMPORAL FUNCTIONAL CORRELATES OF 
THE SLEEP-SUICIDAL IDEATION ASSOCIATION
Jolynn Jones1, Daniel Kay2

1 University of Rochester Medical Center, 2 Brigham Young 
University

Introduction: Suicide claims nearly 800,000 lives annually, 
profoundly impacting millions worldwide. Addressing suicide 
risk requires identifying mechanisms of  modifiable factors, 
such as sleep disturbances including insomnia and night-
mares, which are both common and strongly linked to suicid-
ality. We hypothesize that sleep disturbances increase neural 
activity during sleep, disrupting its restorative processes and 
leading to brain region-specific impairments in daytime func-
tioning. This pilot study investigated functional brain differ-
ences across wake and sleep in relation to sleep disturbances 
and suicidality.
Methods: Participants included individuals with recent sui-
cidal ideation (SI; n=10) and those with no history of  sui-
cidal ideation (NSI; n=13). All participants completed 10+ 
days of  sleep diaries, sleep and mood questionnaires, over-
night ambulatory polysomnography, and wake and sleep 
electroencephalography-functional magnetic resonance imag-
ing (EEG-fMRI). Ten minutes of  wake in the morning scan 
and ten minutes of  sleep following self-reported sleep onset 
from the evening scan were used in the analysis. Key meas-
ures included the Insomnia Severity Index (ISI), Disturbing 
Dream and Nightmare Severity Index (DDNSI), Patient 
Health Questionnaire (PHQ-9), and Frequency of  Suicidal 
Ideation Inventory (FSII). Functional connectivity changes 
from wake to sleep were analyzed using seed-to-voxel analyses 
in the CONN Toolbox, with regions of  interest including the 
anterior cingulate (caudal and rostral), insula, middle frontal 
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gyrus, posterior cingulate, thalamus, amygdala, and orbitof-
rontal cortex.
Results: The SI group exhibited smaller functional connectivity 
changes from wake to sleep, that was specific to the right thal-
amus to the left (t = 6.1, p-FDR < 0.001) and right superior/
middle temporal regions (t = 5.37, p-FDR < 0.001).
Conclusion: Reduced functional connectivity changes in the 
thalamo-temporal regions among the SI group support the local 
sleep deprivation hypothesis, suggesting that deficits in auditory 
processing may be diminished during wakefulness and/or hyper-
vigilant during sleep. These findings underscore the role of tha-
lamic dysfunction during sleep as a potential mechanism through 
which sleep disturbances are associated with suicide risk, high-
lighting the importance of targeting specific brain mechanisms 
during sleep in suicide prevention efforts.
Support (if any): 

Abstract citation ID: zsaf090.0270
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EXAMINING THE RELATIONSHIP BETWEEN DEFENSE 
STYLES AND RISK-TAKING PROPENSITY AMONG 
SLEEP-DEPRIVED SUBJECTS
Natisha Charoenmins1, Alisa Huskey1, Kathryn Kennedy1, 
Sarah Green2, William Killgore1

1 The University of Arizona, 2 University of Arizona

Introduction: There is considerable inter-individual variability 
in risk-taking propensity during sleep deprivation. We hypothe-
sized that Defense Styles – an individual’s response to perceived 
stressors, which have the function of alleviating discomfort 
or distress – assessed prior to sleep deprivation would predict 
risk-taking propensity when it was presented.
Methods: Thirty-three healthy participants completed 
the Defense Styles Questionnaire-40 (DSQ-40) prior to 32 
hours of  total sleep deprivation. The DSQ-40 measures 
20 different defenses. The Balloon Analogue Risk Task 
(BART) was administered at two time-points: 14:15 on Day 
1 (after a normal night of  sleep), and 14:15 on Day 2 (after 
32 hours of  sleep deprivation). Participants experienced 
either neutral (n=15) or negative (n=18) mood inductions 
between the two BART administrations. Adjusted average 
number of  pumps was used as a measure of  risk-taking 
propensity. A stepwise regression was used to determine 
whether specific defenses predicted risk-taking propensity.
Results: There was a significant association between Splitting 
and risk-taking propensity (F(1,31)=8.80, R2=.22, p=.006). 
Additionally, a combination of five defenses predicted risk-tak-
ing propensity during sleep deprivation, but only within the neg-
ative mood-induction condition (Suppression, Rationalization, 
Passive Aggression, Idealization, and Splitting: F(5,12)=22.62, 
R2=.90, p<.001). Greater Suppression (β=.53, t(17)=4.21, 
p=.001), lower Rationalization (β=-.53, t(17)=-4.83, p<.001), 
lower Passive Aggression (β=-.48, t(17)=-4.48, p<.001), lower 
Idealization (β=-.50, t(17)=-4.84, p<.001), and greater Splitting 
(β=.28, t(17)=3.07, p=.010) predicted increased risk-taking fol-
lowing sleep deprivation.
Conclusion: Splitting predicted increased risk-taking pro-
pensity when the sample was examined as a whole. Greater 
suppression, lower rationalization, lower passive aggression, 
lower idealization, and greater splitting were predictors of 
increased risk-taking propensity among those in the negative 
mood-induction condition. When under the stress of  sleep 

deprivation, those who make efforts to avoid confronting neg-
ative emotions and adopt polarizing views tend to take greater 
risks when sleep-deprived. However, those who justify their 
past behaviors, indirectly express negative emotions, and view 
others in an excessively positive way tend to take lower risks 
when sleep-deprived. These findings suggest that individual 
emotional coping strategies are associated with risk-taking 
behavior during sleep deprivation.
Support (if any): W81XWH-17-C-008
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BIDIRECTIONAL PREDICTORS BETWEEN BASELINE 
AND RECOVERY SLEEP AND CORTISOL AND 
C-REACTIVE PROTEIN DURING SLEEP LOSS
Lauren Pasetes1, Namni Goel1

1 Rush University Medical Center

Introduction: We determined whether baseline sleep measures 
obtained the night before total sleep deprivation (TSD) predicted 
two common biological metabolites, cortisol and high-sensitivity 
C-reactive protein (CRP), during TSD and psychological stress. 
We also assessed whether these markers predicted subsequent 
sleep measures during recovery.
Methods: We conducted a five-day experiment under highly 
controlled conditions in 32 healthy adults (ages 27-53; 14 
females). Cortisol via saliva samples and CRP via blood sam-
ples were collected: 1) after two baseline 8h time in bed (TIB) 
nights (B1, B2); 2) during TSD morning (TSD AM; after 25h 
of  TSD); 3) during TSD evening following a modified Trier 
Social Stress Test, which induced psychological stress (TSD 
PM; after 34h of  TSD); and 4) after two recovery nights of 
8-10h TIB (R1, R2). For CRP, undetectable samples were 
assigned half  of  the minimum detectable value. Wrist actigra-
phy assessed sleep indices during the B2 and R1 nights. Simple 
linear regression assessed predictive relationships between B2 
and R1 sleep metrics and TSD AM and TSD PM cortisol and 
CRP metrics (p< 0.05 was significant).
Results: Greater B2 sleep efficiency significantly predicted both 
lower TSD AM (r=−0.399; β=−0.159) and PM (r=−0.391; 
β=−0.172) CRP levels, explaining 15.3%-16.0% of the CRP var-
iance. Notably, B2 sleep measures did not significantly predict 
TSD cortisol concentrations. Greater TSD AM cortisol levels 
significantly predicted longer R1 sleep onset latency (r=0.388; 
β=6.390) and later R1 sleep onset (r=0.517; β=1.021), while 
greater TSD PM cortisol concentrations significantly predicted 
earlier R1 sleep offset (r=−0.469; β=−1.573). In addition, both 
greater TSD AM (r=−0.532; β=−106.927) and PM (r=−0.486; 
β=−121.308) cortisol levels significantly predicted shorter R1 
sleep duration. Overall, TSD AM and PM cortisol levels pre-
dicted 15.1%-28.3% of the variance in R1 sleep measures. By 
contrast, TSD CRP concentrations did not significantly predict 
R1 sleep measures.
Conclusion: Our novel results demonstrate that baseline sleep 
measures uniquely predicted CRP, but not cortisol levels during 
TSD and psychological stress. By contrast, cortisol, but not CRP 
levels during TSD and psychological stress predicted recovery 
sleep metrics. Thus, our results underscore crucial relationships, 
mechanisms and biomarkers between sleep health, inflamma-
tory, and hypothalamic-pituitary-adrenal axis indicators.
Support (if any): NASA grants NNX14AN49G and 
80NSSC20K0243 (NG)
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THREE DAYS OF SLEEP RESTRICTION INCREASES 
24-HOUR GLUCOSE LEVELS IN HEALTHY YOUNG 
ADULTS AS MEASURED BY CONTINUOUS GLUCOSE 
MONITORING
Robin Yuan1, Kirsi-Marja Zitting1, Wei Wang1, Frank Scheer2, 
Jonathan Williams1, Jeanne Duffy3, Charles Czeisler4

1 Brigham and Women’s Hospital, 2 Brigham and Women’s 
Hospital, 3 Brigham & Women’s Hospital, Harvard Medical School, 
4 Harvard Medical School

Introduction: The adverse effect of sleep restriction on glucose 
metabolism is now well-established. Most prior reports used 
measures of insulin sensitivity or glucose tolerance at a specific 
time point following sleep restriction; for example, by conduct-
ing a euglycemic-hyperinsulinemic clamp or oral/intravenous 
glucose tolerance test after exposure to sleep restriction. With 
the advent of continuous glucose monitoring (CGM), it is now 
possible to obtain a highly granular assessment of the glucose 
response to sleep loss across longer periods of time. Thus far, few 
studies have used CGM to examine glucose responses following 
sleep loss.
Methods: 10 healthy young adults (30.5±4.7y, 4F) participated 
in an inpatient study of sleep restriction. CGM was recorded 
during three baseline days (10h overnight sleep opportunity) and 
three days of sleep restriction (10h overnight time-in-bed, 5h 
sleep opportunity, centered). Interstitial glucose measurements 
were taken every 15 min over the course of each day. All partic-
ipants lived in the laboratory for at least four days prior to the 
baseline measurement. Macronutrient content and clock timing 
of meals were matched between baseline and sleep restriction. 
Mixed models were used to analyze the outcomes.
Results: We found a significant ~5.0% increase in 24-hour glu-
cose area-under-the-curve (AUC) during three days of sleep 
restriction compared to three days of baseline (p=0.0028). We 
also examined 10h overnight glucose AUC and 14h daytime 
glucose AUC separately and found that both were significantly 
higher during sleep restriction compared to baseline (+5.8% 
overnight, p=0.0203 and +4.6% daytime, p=0.0031).
Conclusion: Sleep restriction significantly increased 24-hour, 
overnight, and daytime glucose AUC in healthy young adults. 
Given the widespread prevalence of sleep insufficiency, even 
short durations of insufficient sleep may contribute to the devel-
opment of metabolic disorders such as type 2 diabetes.
Support (if any): NIH/NIDDK R01DK127254
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PERCEIVED SLEEPINESS AND OBESITY RISK: 
EFFECT OF EXCESSIVE DAYTIME SLEEPINESS ON 
ADOLESCENTS’ FOOD CHOICES AND SEDENTARY 
ACTIVITY
Afton Beard1, Zack Crane1, Alec Harlow1, Jamon Jex1, Daniel Kay1, 
Kara Duraccio1

1 Brigham Young University

Introduction: Adolescence is a critical period of development 
with increased risk for disrupted sleep and obesity. Current 
research suggests insufficient sleep duration and quality are 
associated with obesogenic behaviors such as increased intake of 

calories, carbohydrates, and added sugar and sedentary activity. 
However, research on the relationship between excessive day-
time sleepiness (EDS) and obesogenic behaviors is limited. We 
hypothesize that higher EDS will be positively associated with 
carbohydrate intake, added sugar intake, and sedentary activity 
and negatively associated with physical activity in adolescents.
Methods: Data was collected across three separate studies. 
Ninety-nine adolescents (ages 14-18; 86.8% European American; 
50.5% female) wore Actiwatch 2 wrist accelerometers (for sleep 
measurement) and an ActiGraph GT3x+ (for sedentary/physi-
cal activity measurement) across a 7-10 day monitoring period; 
during this monitoring period, they also completed 2-3 dietary 
recalls (the Automated Self-Administered 24-hour Dietary 
Assessment Tool) and completed the Epworth Sleepiness Scale 
(ESS). Partial correlation analyses were run to examine associa-
tions between daytime sleepiness and dietary intake and physical 
activity while controlling for sleep duration (measured by accel-
erometry) and sleep quality (measured by the Pittsburgh Sleep 
Quality Index). An independent sample t-test was run to exam-
ine differences between EDS groups (high sleepiness: ESS≥10; 
low sleepiness: ESS< 10) and dietary intake and physical activity.
Results: While controlling for sleep duration and quality, there 
was no association between ESS scores and total kilocalories 
(p=.607), grams of carbohydrates (p=.805), and added sugars 
(p=.108) or minutes spent in sedentary (p=.835), light (p=.399), 
or moderate-vigorous physical activity (p=.533). There was no 
difference between those with higher EDS (ESS≥10) and those 
with lower EDS in total kilocalories (p=.706), grams of carbo-
hydrates (p=.807), and added sugar consumption (p=.487) or 
minutes spent in sedentary (p=.904), light (p=.729), or moder-
ate-vigorous physical activity (p=.477).
Conclusion: Excessive daytime sleepiness is not associated with 
macronutrient intake and physical activity when controlling for 
sleep duration and sleep quality, suggesting that feeling sleepy 
may not be the driving mechanism linking poor sleep with 
increased obesogenic behaviors.
Support (if any): 
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PHYSICAL ACTIVITY AND DIETARY QUALITY ARE 
ASSOCIATED WITH SLEEP-RELATED IMPAIRMENT 
AMONG RURAL AND URBAN LATINOS
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1 University of Miami Miller School of Medicine, Department 
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3 University of Miami Miller School of Medicine, Department 
of Informatics and Health Data Science, 4 Lincoln Memorial 
University Debusk College of Osteopathic Medicine, 5 St. John’s 
University, 6 NYU Langone Health, 7 University of Miami Miller 
School of Medicine

Introduction: Despite the increasing use of lifestyle interventions 
to improve sleep and related outcomes, gaps remain regarding 
the associations between lifestyle factors, such as physical activ-
ity and dietary quality, and sleep-related functioning or impair-
ment in specific populations. This study examines associations 
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between physical activity and dietary habits on Sleep-Related 
Impairment (SRI) among rural and urban Latinos.
Methods: 613 participants from rural and urban areas of Florida 
in the Determinants, Outcomes, Responses, and Markers of 
Insufficient Sleep in Rural-Urban settings study (DORMIR). 
Physical activity was measured using the Leisure Score Index 
(LSI) from the Godin-Shephard Leisure-Time Physical Activity 
Questionnaire; higher scores indicate greater physical activity. 
Dietary quality was assessed using the Rapid Eating Assessment 
for Participants-Shortened Version (REAP-S); higher scores indi-
cate higher dietary quality. SRI was assessed using the PROMIS 
Sleep-Related Impairment Short Form 4a; higher scores reflect 
more impairment. Both LSI and REAP-S scores were standard-
ized to compare effect sizes. SRI scores were regressed on LSI 
and REAP-S scores in a linear regression, adjusting for covar-
iates including age, gender, education, race, Hispanic ethnicity, 
marital status, employment, income, and language.
Results: After adjusting for covariates, a standard deviation 
increase in LSI (mean = 5.61, SD = 4.87, range = 0–21), reflect-
ing greater physical activity, was significantly associated with a 
0.09-unit decrease in SRI (β = -0.09; 95% Confidence Interval 
[CI]: -0.15 to -0.02; P = 0.008). Similarly, a standard deviation 
increase in REAP-S score (mean = 27.03, SD = 3.84, range = 
14–36), indicating better dietary quality, was significantly asso-
ciated with a 0.11-unit decrease in SRI (β = -0.11; 95% CI: -0.20 
to -0.03; P = 0.007).
Conclusion: Greater physical activity and higher dietary quality 
are significantly associated with reduced SRI among rural and 
urban Latinos, with a slightly stronger association for dietary 
quality. While the effect sizes are modest, they suggest that life-
style interventions focused on improving diet and physical activ-
ity could effectively address SRI. Further studies are needed to 
explore additional lifestyle factors and their potential to improve 
sleep and related outcomes.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 
R01MD016236, R01MD016236-03S1, R01MD004113; 
R01AG072644,R01AG067523, R01AG075007, U19AG074865, 
R56AG072547, R01AG072547; OT2OD032581, R21AA029201
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Mary Carrasco4, Carolina Scaramutti2, Alberto Ramos2, 
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Introduction: While substantial evidence links healthy dietary 
patterns to reduced insomnia symptom prevalence, the spe-
cific impact of diet on insomnia severity within the Latino/a 

population remains underexplored. This study seeks to address 
this gap by examining the relationship between dietary habits, 
assessed through the Rapid Eating Assessment for Participants 
(REAP) score, and insomnia severity, measured by the Insomnia 
Severity Index (ISI).
Methods: This work utilized data from the NIH-funded 
DORMIR study, investigating determinants of sleep and heart 
health outcomes among urban and rural Latinos/as living in 
Florida. A sample of 603 participants completed the Rapid Eating 
Assessment for Participants (REAP-S) and Insomnia Severity 
Index (ISI) capturing their diet and sleep quality measures. The 
respondents had a mean age of 41.6 years (±16.6), with 399 
females and 204 males. A linear regression analysis was performed 
to determine if the quality of a participant’s diet is associated with 
insomnia severity. Models were adjusted for age, sex, race/ethnic-
ity, Hispanic origin, education, income, employment, Body Mass 
Index, and whether participants responded in English or Spanish.
Results: A one-unit increase in REAP diet scores was associ-
ated with a -0.24 decrease in ISI scores, after adjustment (β [95% 
Confidence Interval] (95% CI) = -0.24 [-0.37, -0.12], p< 0.001). 
Notably, those responding in Spanish independently had higher 
ISI scores (β [95% CI] = 1.59 [0.58, 2.61], p =0.002).
Conclusion: The results indicate that a healthier diet is signifi-
cantly associated with lower ISI scores among a diverse group of 
Hispanic adults in South Florida. These results underscore the 
importance of culturally and linguistically tailored public health 
strategies to address insomnia across diverse populations.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 
R01MD016236, R01MD016236-03S1, R01MD004113; 
R01AG072644, R01AG067523, R01AG075007, U19AG074865, 
R56AG072547, R01AG072547; OT2OD032581; R21AA029201
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AND SLEEP LATENCY AMONG BLACK ADULTS
April Rogers1, Elizabeth Mirabal2, Nina L’Houtellier3, 
Aisha Severe2, Matthew Coppello2, Sadeaqua Scott3, Guithele Ruiz-
Nicolas2, Azizi Seixas4, Girardin Jean-Louis4

1 St. John’s University, 2 University of Miami Miller School of 
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University of Miami, 4 University of Miami Miller School of 
Medicine

Introduction: Religion has influenced society for centuries and 
research suggests it may also impact sleep health through various 
pathways. These pathways include religious coping strategies, 
such as prayer and meditation, which promote relaxation and 
reduce stress, as well as religious involvement that fosters social 
support and mental well-being, improving sleep. Additionally, 
religious involvement often fosters social support and enhances 
mental well-being, both of which contribute to improved sleep. 
However, research on minoritized groups is limited, highlight-
ing a gap in understanding sleep health disparities. This study 
aims to explore the impact of religious frequency on sleep health 
among Black adults, using sleep latency as a key indicator of 
sleep quality and overall well-being.
Methods: The data was collected in collaboration with two 
NIH-funded observational studies, investigating sleep and 
health disparities among Black and African American individ-
uals (N=318, 62.4% females, aged 51.5±33.5 years) in South 
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Florida. Over a 7-day period, sleep metrics were collected using 
a wearable device known as the Sleep Image Ring. The device 
provided data used to access sleep latency, alongside subjective 
baseline questionnaire data. The baseline questionnaire gathered 
demographic information, including religion practiced, place of 
worship attendance, and frequency of religious participation. A 
linear regression analysis was conducted to analyze the relation-
ship between sleep latency and religious frequency, controlling 
age and gender. All analysis was performed using RStudio 4.3 3.
Results: The regression analysis revealed a significant associa-
tion between religious frequency and sleep latency (r2 =.01, 95% 
CI: [63.86, 892.29]). These findings suggest that individuals who 
attended a place of worship experienced longer sleep onset times 
compared to those who did not attend. This finding suggests that 
religious involvement may impact sleep patterns, particularly 
sleep onset, though the small R-squared value indicates other 
unaccounted factors may also influence this relationship.
Conclusion: Results indicate that Black adults who attended a 
place of worship more frequently take longer to fall asleep. These 
findings provide an insight into how religious practices may 
influence sleep patterns. Further research is needed to explore 
the underlying factors contributing to this association and to 
determine its practical significance in relation to sleep quality.
Support (if any): NIH (R01AG067523, R01HL142066)
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SLEEP DURATION, EFFICIENCY, AND NOCTURNAL 
BLOOD PRESSURE AMONG A SAMPLE OF 
PARTICIPANTS WITH SHORT SLEEP DURATION AND 
ELEVATED BLOOD PRESSURE
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Molly Conroy1, Sara Simonsen1, Chelsea Allen1, Tom Greene1, 
Christopher Sparks1, Kelly Baron1

1 University of Utah, 2 UIC Resliency Center

Introduction: Multiple aspects of sleep, including duration and 
efficiency, are important for blood pressure (BP) regulation and 
cardiovascular health. While prior research links sleep efficiency 
(SE) and total sleep time (TST) to BP outcomes, less is known 
about these associations among populations with chronic short 
sleep duration. This study examined associations between SE, 
TST, and 24-hour ambulatory BP in individuals with elevated 
BP and sleep duration < 7 hours per night.
Methods: Participants were screened for a randomized sleep 
extension intervention among individuals with elevated BP 
(□120 mmHg systolic and/or 80 mmHg diastolic) and habitual 
short sleep. SE and TST were measured via 7-day wrist actigra-
phy. Participants completed 24-hour ambulatory BP monitoring, 
with variables including average awake and asleep SBP/DBP and 
dipping ratios (asleep BP/awake BP, classified as non-dipping if  
≥0.9). Associations between sleep and BP outcomes were ana-
lyzed using linear regression for continuous outcomes (e.g., SBP, 
DBP, dipping ratios) and Poisson regression with a log-link for 
binary outcomes (e.g., Asleep Hypertension, Non-Dipping SBP, 
Non-Dipping DBP). Two models were tested: Model 1 (unad-
justed) and Model 2 (adjusted for age, sex, and race).
Results: The study included 114 participants (mean age: 42 years, 
SD: 11; 40% female). Longer TST was significantly associated 
with more favorable nocturnal BP measures. For every 10-min-
ute increase in TST, the odds of Asleep Hypertension decreased 
by 6.3% (OR = 0.937, 95% CI [0.896, 0.980], p = 0.009), and the 

odds of Non-Dipping DBP decreased by 8.7% (OR = 0.913, 95% 
CI [0.844, 0.990], p = 0.031). SE was significantly associated with 
DBP Dipping Ratio in unadjusted models (b = 0.0035, 95% CI 
[0.0001, 0.0068], p = 0.040) but was marginal after adjustment (b 
= 0.0033, p = 0.059). Neither TST nor SE were associated with 
awake BP measures.
Conclusion: Longer TST was consistently associated with better 
nocturnal BP, including lower odds of asleep hypertension and 
non-dipping DBP. The relationship with SE and BP values dimin-
ished significance after adjustment, suggesting confounding. 
Results align with prior literature, highlighting the importance 
of promoting adequate sleep duration to mitigate cardiovascular 
risks in populations with short sleep and elevated BP.
Support (if any): Supported by grant R01NR018891.
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MORTALITY
Xiaoyu Li1, Manrui Zhang1, Zhenyu Li1, Shengkui Zhang1

1 Department of Sociology, Tsinghua University

Introduction: Clinical guidelines recommend 7–9 hours of reg-
ular sleep and weekend catch-up sleep following weekday sleep 
deficits for optimal health. However, real-world sleep patterns are 
more complex than laboratory-studied models or simple week-
day-weekend cycles. The associations of day-to-day sleep restric-
tion-rebound patterns with mortality remain poorly understood.
Methods: In this prospective cohort study of 85,881 UK 
Biobank participants, we analyzed accelerometer-derived objec-
tive sleep data and identified five sleep restriction-rebound pat-
terns: regular sleep, mild sleep restriction (SR) without rebound, 
mild SR with rebound, SR without rebound, and SR with 
rebound. Using Cox proportional hazards regression models, 
we examined their associations with all-cause mortality across 
short, medium, and long baseline sleep durations.
Results: The mean (SD) age was 61.8 (7.9) years; 56.4% were 
female. Compared to regular sleep, SR without rebound was 
significantly associated with increased mortality risk across all 
groups (adjusted HR for short sleepers = 1.43, 95% CI = 1.22-
1.68; for medium sleepers = 1.49, 95% CI = 1.08-2.04; for long 
sleepers = 1.72, 95% CI = 1.20-2.47). Mild SR without rebound 
was associated with mortality only in short sleepers (HR = 1.22, 
95% CI = 1.05-1.42). The presence of sleep rebound mitigated 
these risks. Among long sleepers, the associations were stronger 
in men than in women.
Conclusion: Our findings suggest that short-term sleep restric-
tion might be detrimental, particularly for short sleepers, and 
highlight sleep rebound as a potential strategy to reduce mortal-
ity risk in vulnerable groups.
Support (if any): None.
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Introduction: Overeating and insufficient sleep have been 
reported to increase total daily carbohydrate utilization. Here we 
evaluated substrate utilization over 24h and specifically during 
nighttime hours under insufficient sleep conditions.
Methods: Thirty-six healthy participants (18 women/18 men) 
aged 25.5±4.7y (mean±SD), with normal body mass index 
(BMI) 22.4±1.7kg/m2 completed a 13-16 day in-laboratory study. 
Participants were randomly assigned to one of three groups with 
different sleep opportunities simulating two work weeks (WW1 and 
WW2) and one weekend between them. After three baseline (BL) 
laboratory days of 9h sleep opportunity per night, participants 
in the control group (n=8) were scheduled to 10 days of 9h sleep 
opportunity; the sleep restriction (SR) group (n=14) were sched-
uled to 10 days of 5h sleep opportunity, and the weekend recovery 
(WR) group (n=14) were scheduled to five days of 5h sleep oppor-
tunity (WW1) followed by two days of ad libitum weekend recov-
ery sleep, followed by three days of 5h sleep opportunity (WW2). 
Participants were provided an energy balanced diet for three days 
prior to laboratory admission and continued for the three BL days. 
Food intake was ad libitum during WW1 and WW2. Whole room 
indirect calorimetry assessed hourly substrate utilization on days 3 
(BL), 5 (WW1) and 11 (WW2). Respiratory quotient (RQ), fat and 
carbohydrate utilization were assessed by oxygen consumption and 
carbon dioxide production. Differences in RQ and substrate utili-
zation throughout the 24h were analyzed within groups across BL, 
WW1 and WW2.
Results: Sleep restriction significantly (p< 0.05) increased car-
bohydrate utilization, especially during the 4h prior to bedtime, 
during WW1 (SR: 0.28g.min-1±0.02 and WR: 0.31g.min-
1±0.02) and WW2 (SR: 0.30g.min-1±0.02 and WR: 0.31g.min-
1±0.02)compared to baseline (SR: 0.15 g.min-1±0.02 and WR: 
0.14g.min-1±0.02) for SR and WR groups. Additionally, the 24h 
RQ and 24h carbohydrate utilization were higher for the WR 
group in WW2 compared to BL (p< 0.05).
Conclusion: Insufficient sleep under conditions of ad libitum 
food intake appears to increase nighttime carbohydrate utiliza-
tion prior to bedtime. These findings contribute to our under-
standing of how insufficient sleep alters energy metabolism in 
humans.
Support (if any): NIH HL109706, DK111161, TR001082, 
DK048520, and Sleep Research Society Foundation grant 
011-JP-16.
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SUBCORTICAL DYNAMICS DURING FAILURES 
IN MAINTAINING ALERTNESS AFTER SLEEP 
RESTRICTION IN THE HUMAN BRAIN
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Introduction: Sleep restriction significantly impairs our ability 
to maintain alertness during tasks, leading to delayed responses, 
omissions, and even microsleeps. However, the neural mecha-
nisms underlying these periods of extreme drowsiness and the 

subsequent recovery of alertness remain poorly understood. 
While previous fMRI studies have focused primarily on corti-
cal and thalamic regions, these areas may reflect the downstream 
consequences of dysregulated arousal mechanisms originating 
in the brainstem and hypothalamus, as highlighted by exten-
sive animal research. Due to their small size and deep location, 
high-resolution imaging of these critical brain structures in 
humans has been challenging.
Methods: This study aimed to address these challenges by using 
ultra-high-field (7T) fMRI to assess activity in brain regions 
essential for sleep-wake regulation during a simple attention 
task (psychomotor vigilance task) in sleep-restricted individu-
als (n=25). Advanced subcortical segmentation techniques were 
employed to analyze hemodynamic activity linked to the first 
omission trial (a marker of drowsiness onset) and the first alert 
trial following an omission (a marker of regaining alertness), 
across all nuclei of the ascending arousal network (AAN).
Results: Our findings revealed a significant reduction in activity 
across all AAN regions during the transition into drowsiness, 
with the exception of the tuberomammillary nucleus of the 
hypothalamus, which showed increased activity. Upon regaining 
alertness, a marked increase in fMRI signal was observed across 
all AAN regions, except in the hypothalamic preoptic area, where 
activity decreased in line with its role in promoting wakefulness. 
Notably, the brain activity during these transitions was mod-
ulated by the duration of the drowsiness period. Additionally, 
we observed distinct temporal characteristics of hemodynamic 
activity across AAN regions, such as variations in the number 
of peaks and troughs, their latency, and width, suggesting local 
neuromodulatory influences on fMRI signals.
Conclusion: These results offer valuable insights into the com-
plex interactions between cortical and subcortical circuits that 
regulate attentional lapses following sleep restriction. This 
research represents a crucial step toward understanding the neu-
ral circuit dynamics underlying sleep disorders such as hyper-
somnolence and insomnia, and provides a scientific foundation 
for future clinical studies exploring diagnostics, disease mecha-
nisms, and therapeutic targets.
Support (if any): AASM Strategic Research Grant 317-SR-23
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TRAIT EXTRAVERSION PREDICTS PSYCHOMOTOR 
VIGILANCE PERFORMANCE AND CHANGES IN 
FUNCTIONAL CONNECTIVITY DURING SLEEP 
DEPRIVATION
Allie Jepson1, David Negelspach1, Alisa Huskey1, Jason Katz2, 
Salma Patel1, William Killgore1

1 The University of Arizona, 2 University of Arizona

Introduction: Individual differences in resilience to sleep depri-
vation may be influenced by personality type. Previous research 
indicates a relationship between the NEO Personality Inventory’s 
(NEO-PI) Extraversion measure and decline in Psychomotor 
Vigilance Test (PVT) performance over a period of sleep dep-
rivation. Here, we examined the association between resilience 
to sleep deprivation, as measured by PVT performance, and 
Extraversion subscores on the NEO-PI. We further examined 
their relationship to the underlying functional connectivity 
within the brain to elucidate neural components of resilience.
Methods: Healthy participants (n=20; Age=23.1, SD=3.7) 
underwent a 39-hour sleep deprivation period in which PVT, 



A123

A. Basic and Translational Sleep and Circadian Science VIII. Sleep Deprivation, Loss, and Extension

SLEEP, Volume 48, Supplement 1, 2025

and functional magnetic resonance imaging (fMRI) scans were 
conducted every 6 hours to measure alertness and functional 
connectivity, respectively. A week prior to the in-lab visit, the 
NEO-PI was administered as a baseline personality inventory. 
To determine how Extraversion personality traits relate to sleep 
deprivation task performance, we calculated the difference in 
mean PVT reaction time from baseline to the most sleep deprived 
states and correlated this with individual Warmth scores. A 
covariate of interest analysis correlated fMRI connectivity with 
each participant’s PVT difference scores. The medial prefrontal 
cortex (mPFC) was chosen as the primary seed region based on 
its role in personality traits such as Extraversion.
Results: We found a significant positive correlation between 
Warmth personality scores and change in mean PVT response 
time (P = 0.049, R = 0.38). Functional connectivity analysis 
showed the personality trait of Warmth was associated with 
reduced functional connectivity between mPFC and anterior 
cingulate cortex (ACC) when comparing baseline fMRI scans to 
scans at the end of the sleep deprivation period.
Conclusion: Consistent with prior research, individuals with 
higher scores on the Warmth component of Extraversion were 
less resilient to sleep loss, as evident by their slowing of PVT 
reaction time. This change was also associated with decreased 
functional connectivity between mPFC and ACC. Given the 
mPFC’s role in emotional regulation and the ACC’s role in error 
monitoring and decision making, these results suggest that future 
research explores emotional resilience to sleep loss, connecting 
both top-down cognitive functioning and behavior adjustment.
Support (if any): Army Research Office award W911NF2210223 
subaward SUBK00016417.
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Introduction: Sleep deprivation (SD) is known to impair cog-
nitive functions, particularly attention and vigilance, but these 
effects often vary widely across individuals and the neurobio-
logical substrates underlying these individual differences remain 
to be elucidated. The psychomotor vigilance test (PVT) is com-
monly used to measure lapses in attention, which are often 
reflected in reaction time. The putamen, a key region in motor 
control and attention, is hypothesized to play an important role 
in cognitive fatigue during SD. This study examines the relation-
ship between resting-state functional connectivity (RSFC) of the 
putamen and attentional lapses following SD.
Methods: Forty-four participants (22 males, 22 females; ages 
21–43, mean = 25.1, SD = 5.6) underwent a 24-hour period of 
SD. Attentional lapses were assessed using the PVT, administered 
hourly for a total of 17 sessions. The total number of lapses across 
all 17 sessions was calculated for each participant, and the square 
root of this value (Sqrt_Lapse) was used as a single measure of 
cognitive decline during SD. Resting-state fMRI scans were con-
ducted at baseline to analyze RSFC using the putamen as the 
seed region. Correlations between RSFC and Sqrt_Lapse were 
explored. Structural analyses were performed using Freesurfer to 
assess the volume and surface area of relevant regions.

Results: Sqrt_Lapse was positively correlated with RSFC 
between the putamen and lateral orbitofrontal cortex (OFC; 
voxel-wise threshold p <.001, cluster-wise corrected p <.03). This 
suggests that higher connectivity in this network was linked to 
increased attentional lapses. Structural analysis showed no sig-
nificant correlation between putamen volume and Sqrt_Lapse (p 
= 0.867), but there was a significant negative correlation between 
lateral OFC surface area and Sqrt_Lapse (p = 0.001), indicating 
that individuals with a smaller lateral OFC surface area exhib-
ited more cognitive lapses.
Conclusion: These findings suggest that increased putamen-lat-
eral OFC connectivity may indicate a compensatory or ineffi-
cient response to SD, while reduced lateral OFC surface area 
represents a structural vulnerability to vigilance declines during 
acute sleep deprivation. These results highlight the importance 
of fronto-striatal networks in understanding individual differ-
ences in cognitive resilience during SD.
Support (if any): This work was supported by a DARPA Young 
Faculty Award to W.D.S.K. (D12AP00241).
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Introduction: Sleep deprivation (SD) significantly impairs visual 
processing and attention. While these declines in function are 
often attributed to changes in brain activity measured by func-
tional-neuroimaging or electroencephalography. Whether there 
are morphological changes in the cortex that correspond to these 
impairments remains relatively unexplored. Visual cortices, crit-
ical for interpreting and processing visual stimuli, may exhibit 
structural changes under SD conditions, reflecting decreased 
neural efficiency. This study examined the relationship between 
sleep deprivation, surface area changes in the visual cortices, and 
their implications for visual cognitive performance.
Methods: Structural T1-weighted-MPRAGE images were col-
lected from 12 subjects, each undergoing seven MRI scans over 
time during a 39-hour sleep deprivation protocol. Freesurfer was 
used to calculate surface area metrics for the cuneus and occipital 
regions from each scan. For each time point, Freesurfer-derived 
structural values and attentional lapse values, measured via the 
psychomotor vigilance task (PVT), were averaged across all sub-
jects and normalized. Correlation analyses were performed to 
examine the relationship between structural metrics and atten-
tional lapses across time points.
Results: A significant negative correlation was observed between 
changes in cuneus surface area and increased attentional-lapses 
(r=-0.88, p=0.009). Similarly, surface area in the occipital region 
showed a significant negative correlation with lapses (r=-0.864, 
p=0.012). These findings suggest that structural changes in visual 
cortices are closely associated with cognitive decline in attention 
and visual task performance during sleep deprivation.
Conclusion: Acute sleep deprivation induced significant struc-
tural changes in the visual cortex, with reductions in the surface 
area of the cuneus and occipital regions strongly associated with 
declines in attention and visual task performance. The observed 



A124

A. Basic and Translational Sleep and Circadian Science VIII. Sleep Deprivation, Loss, and Extension

SLEEP, Volume 48, Supplement 1, 2025

changes suggest that prolonged wakefulness may disrupt the 
brain’s normal functioning, potentially reflecting both short-
term adjustments and long-term negative effects in the cortex. 
The mechanisms potentially underlying these changes remain to 
be elucidated, but likely candidates include neuroinflammatory 
responses, synaptic pruning, or altered glymphatic clearance. 
Future studies should examine the reversibility of these struc-
tural alterations with recovery sleep and investigate their broader 
implications for chronic sleep deprivation and associated neuro-
cognitive deficits, potentially identifying novel targets for thera-
peutic interventions and preventive strategies.
Support (if any): This study was supported by Army Research 
Office award W911NF2210223 subaward SUBK00016417.
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TRANSCRANIAL DIRECT CURRENT BRAIN 
STIMULATION IS WELL TOLERATED DURING SLEEP 
DEPRIVATION
Tracy Jill Doty1, Sidney Allotey-Addo1, Chloe Fong1, 
Isabelle Kennealy1, Kajsa Carlsson1, Lonique Moore1, 
Samantha Riedy1, Thomas Balkin1, Tad Brunye2, John Hughes1

1 Walter Reed Army Institute of Research, 2 U.S. Army DEVCOM 
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Introduction: Transcranial direct current stimulation (tDCS) 
applied to the prefrontal cortex (PFC) improves performance in 
well-rested individuals. We assessed the tolerability of this tech-
nology during sleep loss, associated with a reduced pain threshold, 
to ensure its usefulness during extended periods of wakefulness.
Methods: During a four-night stay healthy participants were 
given a two hour sleep opportunity at 2300 the first night fol-
lowed by 46 hours of sleep deprivation (SD). There were a total 
of four stimulations for 10 min during the SD period (1.5, 2.75, 
25.25, and 26.5 hours into SD). The tDCS group received 9 min 
of sustained 2mA stimulation following a 30 sec ramp up and 
ending with a 30 sec ramp down, and the sham group received 
only the 30 sec ramp up and down at beginning and end of the 
stimulation period. Participants rated the sensation of stimula-
tion (from 0-9) on the Thermal Sensation Scale (TSS) at 30 sec 
into stimulation and after stimulation termination. Stimulation 
was immediately stopped if  a rating was seven or higher.
Results: Analysis of 17 healthy individuals (nine in the tDCS 
group, eight in the sham group) revealed that stimulation was 
well tolerated across all four stimulation sessions for both groups 
(average TSS score during stimulation = 3.00 ± 1.60, after stim-
ulation = 1.72 ± 1.34). TSS scores during stimulation increased 
with repeated stimulation sessions and longer extended wakeful-
ness (main effect of session p=0.02), but consistently remained 
well below the cutoff  for stimulation termination within each 
session (average TSS score during stimulation for 3rd and 4th 
sessions = 3.06 ± 1.48 and 3.82 ± 1.38, respectively). TSS scores 
did not differ between groups (effect of group during stimulation 
p=0.07 and after stimulation p=0.72).
Conclusion: These findings indicate that PFC tDCS during SD is 
well tolerated by healthy individuals. Although TSS scores increased 
with sleep loss, these ratings remained low and comparable for the 
tDCS and sham groups (suggesting that participants remained 
blinded during the study). These findings demonstrate that PFC 
tDCS can be administered safely and comfortably during sleep loss.
Support (if any): Military Operational Medicine Research 
Program, Defense Health Agency
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THE EFFECT OF CHRONIC TRAZODONE 
ADMINISTRATION ON SLEEP IN THE APPNL-F MOUSE 
MODEL OF ALZHEIMER’S DISEASE
Emad Shams1, Mayuko Arai2, Cody Stevens2, Jefferey Yue3, 
Artemis Kohanfekr2, Daniela Purvica2, Hillary Han2, Brianne 
A. Kent2

1 Simon Fraser University - Translational Neuroscience Lab, 2 
Simon Fraser University, 3 Simon Fraser University - Department 
of Molecular Biology and Biochemistry

Introduction: Sleep disturbances are prevalent among indi-
viduals diagnosed with Alzheimer’s disease (AD), typically 
manifested as low levels of slow-wave sleep (SWS; N3 stage). 
Restoring SWS has been suggested as an intervention to slow 
AD progression. Trazodone is a licensed antidepressant also 
commonly prescribed to manage sleep disturbances due to its 
hypnotic effects, safety, and tolerability. However, there is limited 
preclinical research on the effects of trazodone beyond the anti-
depressant effects. We investigated the effect of voluntary oral 
trazodone administration at doses 0mg, 10mg, 40mg, and 60 mg/
kg on sleep in C57BL/6J mice (n=15; age 10-13 months). We 
found that a single dose of trazodone hydrochloride (HCL) has 
a dose-dependent effect on the duration of non-rapid eye move-
ment (NREM) and delta power; 60 mg/kg caused an increase in 
NREM compared to the baseline (mean increase = 1.54 h ± 0.40 
SEM; mixed-design ANOVA dose x vigilance state F(6, 36) = 
17.89, p < 0.0001).
Methods: We then investigated the effect of chronic trazodone 
administration on sleep in a mouse model of AD (APP NL-F) 
in a younger (n=16, 9 months-old) and older (n=18, 14 months-
old) cohort. Trazodone was administered orally at 60mg/kg 
through voluntary intake for 60 days. Mice were implanted with 
EEG/EMG headmounts and were recorded for 7 sessions, each 
lasting 48 h over the 60-day treatment period. Our results show 
that the mice reliably consumed trazodone throughout the treat-
ment period, with n=30/34 mice fully consuming the trazodone 
on all 60 days. The EEG/EMG data were manually scored for 
wake, NREM, and rapid eye movement (REM).
Results: Preliminary analysis for 9 months-old cohort showed a 
significant effect of treatment on NREM sleep (repeated meas-
ures ANOVA, F(4, 12) = 21.433, p < 0.001). Post hoc analysis 
confirmed increased NREM sleep after 60 days, compared to the 
baseline (p = 0.0205).
Conclusion: Together, these studies demonstrate for the first time 
that trazodone dose-dependently increases SWS in mice and that 
trazodone can enhance NREM sleep in a mouse model of AD, 
even after 60 days of treatment.
Support (if any): This Work was funded by NSERC Discovery 
Grant (RGPIN/03909-2021, BAK), CRC (CRC-2020-00047, 
BAK), and CFI (CFI-41428, BAK).
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Introduction: GABAergic neurotransmission plays a pivotal role 
in sleep regulation. Key sleep-promoting centers in the mamma-
lian brain, such as the medullary parafacial zone (PZ) and the 
hypothalamic preoptic area (POA), rely on GABA to mediate 
their function. Both regions have sleep active GABAergic neu-
rons and modulation of their activity can affect sleep patterns. 
This study investigates the combined effect of GABAergic neu-
ronal ablation in these two regions on sleep architecture.
Methods: To selectively ablate GABAergic neurons, Vgat-
Cre mice were injected bilaterally with an adeno-associated 
virus (AAV) expressing diphtheria toxin A (DTA) in the 
POA and/or the PZ. Control mice received AAV-GFP injec-
tions, resulting in green fluorescent protein (GFP) expression. 
Electroencephalography (EEG) screws were implanted in the 
frontal and parietal cortices, along with an electromyography 
(EMG) pad. Baseline EEG/EMG activity was recorded contin-
uously for 48 hours, two weeks post-ablation. To evaluate home-
ostatic regulation, mice underwent behavioral sleep deprivation 
followed by two days of recovery sleep monitoring.
Results: Preliminary findings indicate that mice with dual 
GABAergic ablation in the PZ and POA spent less time in rapid 
eye movement (REM) and non-REM (NREM) sleep compared 
to control mice and single-region ablation groups. Dual-region 
ablated mice also exhibited shorter sleep episodes compared to 
control mice and a blunted sleep rebound response following 
sleep deprivation.
Conclusion: Initial results indicate that dual GABAergic neu-
ronal ablation in the POA and PZ disrupts sleep architecture 
by reducing NREM and REM sleep time, increasing sleep frag-
mentation, and potentially impairing homeostatic regulation. 
Further investigation is needed to confirm these findings, eluci-
date underlying mechanisms and uncover the potential involve-
ment of other sleep and/or wake-promoting regions.
Support (if any): 
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THE CORTEX AND PARAFACIAL ZONE OF INFANT RATS 
EXHIBIT PARALLEL HOMEOSTATIC RESPONSES TO 
SLEEP DEPRIVATION
Midha Ahmad1, Greta Sokoloff2, Mark Blumberg2

1 University of Iowa, 2 The University of Iowa

Introduction: Beginning around postnatal day 12 (P12) in rats, 
quiet sleep (QS, or NREM sleep) increases at the expense of active 
sleep (AS, or REM sleep). The developmental increase in QS is 
accompanied by the sudden emergence of cortical delta (0.5-4 
Hz). We recently discovered a novel delta rhythm in a medullary 
structure, the parafacial zone (PZ), a region implicated in regulat-
ing QS in adults. At P12, PZ delta was generated locally and was 
highly coherent with cortical delta. We hypothesized that if  PZ 
delta is a homolog of cortical delta, then the two rhythms should 
exhibit parallel homeostatic responses to sleep deprivation.
Methods: P12 rats (n=8) were deprived of sleep for 30 minutes 
while recording from the PZ and frontal cortex. Cold stimuli were 
applied to the snout to induce arousal whenever cortical delta was 
observed. After deprivation, pups were allowed to sleep undis-
turbed for an additional 60 minutes for recovery. Control pups (n 
= 8) were matched for sex and age and were left undisturbed for 
90 min. PZ and cortical LFP, PZ unit activity, respiration, and 
behavioral measures (EMG, video) were obtained for each pup.

Results: Sleep deprivation produced intense sleep pressure, as 
operationalized by the need to increase the rate of arousing 
stimulations over the 30-minute deprivation period. Over the 
recovery period, PZ and cortical delta showed parallel homeo-
static responses consisting of initially increased delta power that 
decreased in lock-step toward baseline over time. The durations 
of QS and AS showed a similar pattern. Brief  arousals (< 10 s) 
occurred more often during the recovery period; these arousals 
elicited simultaneous decreases in delta power in PZ and cor-
tex. Surprisingly, pups breathed more deeply at the start of the 
recovery period, providing additional evidence of a link between 
respiration and delta power at this age.
Conclusion: These results support the notion that PZ and cor-
tical delta are closely linked components within the sleep-reg-
ulatory system. Also, the findings suggest intimate connections 
between delta- and respiration-generating structures in the 
brainstem, a possibility that is currently being investigated.
Support (if any): NIH grant R37-HD081168 to M.S.B.
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Introduction: Prolonged wakefulness induces a homeostatic sleep 
response (HSR) with increases in non-REM sleep time and delta 
power. The quality of wakefulness impacts the magnitude and 
form of the HSR but little is known about the neural mechanisms. 
Opto-stimulation of basal forebrain (BF) glutamatergic neurons 
(stim) leads to arousal and avoidance behavior. Here we com-
pared the HSR following 4 hr of prolonged wakefulness induced 
by opto-stimulation of BF glutamate neurons and compared to 
sleep deprivation (SD) induced by gentle handling (GH). Finally, 
we compared the c-Fos activation pattern of the whole brain after 
4hr of opto-stimulation compared to 4hr SD induced by GH.
Methods: Mice (vGlut2-Cre or C57BL6) were implanted with 
microdialysis/optodialysis probes targeting the BF and EEG/
EMG electrodes. Unilateral opto-stimulations of BF vGluT2 
(20Hz, 5s On-55s Off) neurons and SD were performed during 
ZT3-ZT7 with or without the administration of ionotropic glu-
tamate receptor antagonists (DNQX + D-AP5) and allowed 3h 
of recovery sleep. For cFos mapping whole brains were collected 
after 4hr of stim or SD with time-matched undisturbed controls, 
and analyzed for activated cFos (Lifecanvas, Inc).
Results: BF vGluT2 stimulation caused rapid arousal and, com-
pared to baseline day, mice stayed awake (93.3 ±1.2%. N=10) 
during the 4 h of stimulation, comparable to that noted for SD 
(~95%) by GH. Stim conditions showed a significant hourly 
decrease in wakefulness from 2-4h which was further decreased 
by optodialysis of the ionotropic glutamate receptors antag-
onists, effects not seen in SD condition. Unlike SD group, the 
recovery NREM sleep remained unaltered following BF vGluT2 
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stim. SD increased NREM delta (0.5-4Hz) but the stim group 
showed a selective increase in 2.5-3.5Hz range. The whole brain 
c-Fos mapping revealed different activation patterns between 
stimulation and SD groups for multiple brain regions including 
the habenula and hypothalamus.
Conclusion: Our data suggests a differential pattern of arousal 
and HSR following BF vGluT2 stimulation, and resulting acti-
vation of aversive brain circuits, when compared to that of 
GH-induced SD.
Support (if any): R01 NS119227 (R.B.); VA Biomedical 
Laboratory Research and Development Service Merit Awards 
I01 BX001404, I01 BX006105 (R.B.), I01 BX002774 (J.T.M.), 
I01 BX004673 (R.E.B.). I01 BX006550 (DSU); IK2 BX 004905 
(DSU)
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KINASE AND HOMEOSTATIC SLEEP RESPONSE MICE
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Seungje Jeon1, Chulseung Park1, Tae Kim1

1 Gwangju Institute of Science and Technology

Introduction: Energy homeostasis and sleep have a bidirectional 
relationship. Cereblon (CRBN), a substrate receptor of the 
CRL4 E3 ubiquitin ligase complex, regulates energy levels by 
ubiquitinating AMP-activated protein kinase (AMPK), a master 
energy sensor. While CRBN’s role in energy regulation is estab-
lished, its involvement in sleep remains unclear. Thalidomide, a 
pharmacological modulator of CRBN, has shown to improve 
sleep quality, particularly by increasing slow-wave sleep (SWS) 
and overall sleep efficiency. This study explores the impact of 
CRBN deletion on sleep-wake patterns and examines parallels 
to thalidomide’s effects.
Methods: Sleep-wake patterns were analyzed in Crbn+/+ and 
Crbn-/- mice under three conditions: 24-hour baseline, 6-hour 
sleep deprivation (SD), and 6-hour recovery sleep (RS). EEG/
EMG recordings quantified sleep architecture, with a focus on 
slow-wave activity as an indicator of homeostatic sleep drive. 
Stress-associated proteins, including phospho-Tau, phos-
pho-α-Synuclein, DNAJA1 (DJ2), DNAJB1 (DJ1), and Heat 
Shock Protein 70 (HSP70), were measured via immunoblotting.
Results: At baseline, sleep architecture was similar between 
Crbn+/+ and Crbn-/- mice. Sleep deprivation reduced CRBN 
expression in Crbn+/+ mice and elevated stress markers such as 
phospho-Tau, phospho-α-Synuclein, DJ2, and DJ1 in both gen-
otypes. Crbn-/- mice showed a blunted increase in phospho-Tau 
and phospho-α-Synuclein but higher levels of HSP70, DJ2, and 
DJ1. During recovery sleep, Crbn-/- mice exhibited significantly 
increased slow-wave activity, suggesting heightened homeo-
static sleep pressure, likely due to AMPK hyperactivation in the 
absence of CRBN.
Conclusion: CRBN plays a critical role in regulating sleep 
homeostasis and recovery sleep, likely through its modulation 
of AMPK activity and stress protein responses. Interestingly, 
thalidomide, a CRBN modulator, has been shown to enhance 
slow-wave sleep and overall sleep quality in clinical studies. 
This improvement in slow-wave activity parallels the increased 
SWA observed in Crbn-/- mice during recovery sleep. However, 

while thalidomide’s effects appear beneficial, the heightened 
sleep drive in CRBN-deficient mice likely reflects underlying 
AMPK hyperactivation. This highlights a dual role for CRBN 
in both promoting energy balance and regulating sleep archi-
tecture. Thalidomide or related CRBN modulators could offer 
therapeutic benefits for improving sleep quality and mitigating 
neurodegeneration associated with disrupted sleep, while careful 
attention is needed to avoid unintended effects related to CRBN 
deficiency.
Support (if any): 

Abstract citation ID: zsaf090.0290

0290
A HIGH-FAT DIET INCREASES NEURODEGENERATION 
IN THE LOCUS COERULEUS AND WORSENS SLEEP 
DISTURBANCES INDUCED BY CHRONIC SLEEP 
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Introduction: Chronic sleep restriction (CSR) and overeating 
are factors that affect human health and are primarily related 
to lifestyle. Both these factors are widespread in modern 
society. It can also mutually reinforce each other’s negative 
health effects. Just as sleep restriction can lead to metabolic 
disorders and obesity, obesity can also cause sleep disorders. 
We studied the effects of  a high-fat diet (HFD) on sleep and 
neurodegenerative changes in the locus coeruleus after CSR 
in rats.
Methods: Wistar rats were kept on a HFD from two months 
of age. For CSR, 7-8-month-old rats underwent cycles of 3 h 
of sleep deprivation using an orbital shaker and 1 h of sleep 
opportunity (SO) continuously for 5 days. Control rats were 
maintained in standard dry rat chow. Sleep was recorded before, 
during CSR, after two days, and two weeks. Neurodegeneration 
in the locus coeruleus was assessed by Nissl staining.
Results: Rats fed HFD had a 30% greater body weight than con-
trol rats before the start of CSR. There were no differences in 
sleep between the HFD and control groups before CSR. During 
CSR, slow-wave sleep (SWS) and REMS were reduced by 60% 
and 55%, respectively, in both groups. SWS EEG delta power 
during the SO period decreased gradually from the first to the 
fifth CSR day for both groups, but the last dark time of day that 
decline was greater in HFD rats. We observed the same decrease 
in EEG delta power of the SWS during the light (inactive) 
time of day in both groups during two days after CSR. After 
two weeks, EEG delta power returned to baseline in the con-
trol group, whereas it remained suppressed in HFD rats. We also 
found that CSR-induced neurodegeneration of monoaminergic 
neurons in the locus coeruleus was greater in HFD rats than in 
control rats.
Conclusion: We consider HFD to be a factor leading to longer 
lasting suppression of homeostatic mechanisms of sleep regula-
tion caused by CSR. The greater dysfunction of the noradren-
ergic pathways of the locus coeruleus in HFD may make some 
contribution to these mechanisms.
Support (if any): State assignment to the IEPhB; theme reg. no. 
075-00264-24-00.
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SLEEP DISRUPTION CORRELATES WITH ALTERED 
GLIOSIS AND AQP4 IN 5XFAD MICE
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Introduction: Chronically dysregulated sleep is increasingly rec-
ognized as a risk factor in the development and progression of 
neurodegenerative disease states, including Alzheimer’s disease 
(AD). Despite this known association, the mechanism connect-
ing dysregulated sleep, particularly over chronic timescales, and 
downstream AD pathology remains unclear. This study inves-
tigates the impact of chronic sleep disruption on amyloid beta 
(A□) accumulation, glymphatic aquaporin 4 (AQP4) alteration, 
and gliosis in a 5xFAD mouse model. We hypothesized that 
chronic sleep disruption leads to an increased A□□burden, and 
that this increase would be correlate with markers of glymphatic 
function and inflammation.
Methods: Female and male 5xFAD+ and wildtype (WT) litter-
mate controls underwent chronic sleep disruption using Lafayette 
sleep fragmentation cages from 10 to 18 weeks of age (n = 9-12 
in each group). Glymphatic clearance was assessed via regional 
distribution of fluorescent CSF tracer into brain tissue after cis-
ternal magna injection in WT mice, while amyloid deposition 
(NAB228) was evaluated in 5xFAD+ animals. Subsequently, 
regional immunofluorescent evaluations of AQP4, GFAP, and 
Iba1 expression and localization were performed. Correlation 
analyses were conducted to assess relationships between glym-
phatic clearance markers and measures of AQP4 and gliosis.
Results: Chronic sleep disruption significantly increased 
A□burden, altered changes in AQP4 expression and localiza-
tion, and increased gliosis. Notably, the strongest correlations 
were observed between measures of tracer distribution and amy-
loid deposition with both gliosis and AQP4 were in the sleep dis-
rupted mice. Together, these findings underscore the role chronic 
sleep disruption plays in pro-inflammatory glial activation and 
glymphatic impairment.
Conclusion: Our study demonstrates that chronic sleep disrup-
tion exacerbates amyloid pathology, alters AQP4 expression, 
and increases pro-inflammatory glial response in the 5xFAD 
mouse model. Additionally, the correlations observed between 
markers of glymphatic clearance, gliosis, and AQP4 expression 
are stronger in the chronically sleep disrupted mice compared to 
sham controls. These findings emphasize the critical role sleep 
health plays in neurodegenerative disease and suggest that pre-
serving glymphatic function and mitigating proinflammatory 
glial responses could be important therapeutic targets in AD 
progression. Future research should explore interventions aimed 
at restoring sleep health to enhance glymphatic efficiency and 
reduce neuroinflammatory activation.
Support (if any): Alzheimer’s Disease Training Program T32: 
2T32AG052354-06A1
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POORER ACTIGRAPHIC SLEEP HEALTH IN 
ADOLESCENCE PREDICTS LOWER CARDIOVASCULAR 
HEALTH SCORE IN YOUNG ADULTHOOD
Gina Mathew1, David Reichenberger2, Orfeu Buxton3, Anne-
Marie Chang4, Norrina Allen5, Noreen Goldman6, Donald Lloyd-
Jones5, Daniel Notterman6, Lauren Hale1
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Introduction: Short sleep duration among middle-aged and older 
adults predicts worse cardiovascular health (CVH) later in life. It is 
unclear whether adolescent sleep health predicts young adult CVH, 
particularly using objective sleep measures. We examined whether sev-
eral dimensions of actigraphic adolescent sleep health predicted young 
adult CVH among a diverse, longitudinal sample from 20 U.S. cities.
Methods: Data were derived from sub-studies of the Future of 
Families and Child Wellbeing Study (FFCWS; n=307; 57%F), a 
diverse birth cohort. At age 15y, adolescents wore wrist-actigra-
phy for ~1 week (6.8±1.9 nights). At age 22y, CVH was assessed 
from the FFCWS Cardiovascular Health Among Young Adults 
sub-study using the seven non-sleep factors from the American 
Heart Association’s Life’s Essential 8—diet, physical activity, 
nicotine exposure, body mass index (BMI), blood lipids, blood 
glucose, and blood pressure—that were averaged into a compos-
ite score (0, poor–100, ideal). Separate linear regression models 
assessed whether age 15 average actigraphic total sleep time (TST; 
linear and quadratic), sleep timing, sleep maintenance efficiency, 
and variability (SD) of these measures predicted age 22 CVH 
composite score, adjusting for age 22 sociodemographic charac-
teristics and age 15 self-reported BMI, diet, and physical activity.
Results: Earlier age 15 average sleep onset (b=−1.11, p=.023, 
β=−.12) and offset (b=−1.08 p=.015, β=−.12) and higher sleep 
maintenance efficiency (b=+0.66, p=.008, β=+.14) predicted 
higher (i.e., better) age 22 CVH score. Lower variability in TST 
(b=−1.97, p=.042, β=−.11) and in sleep onset (b=−1.93, p=.035, 
β=−.11) predicted higher age 22 CVH score. Lower age 15 varia-
bility in sleep maintenance efficiency marginally predicted higher 
age 22 CVH score (b=−1.19, p=.057, β=−.10). Age 15 average 
TST (linear and quadratic) and variability in sleep offset did not 
significantly predict age 22 CVH score (p≥.10).
Conclusion: Adolescent TST did not significantly predict young adult 
CVH in the present study. Instead, earlier, more efficient, and less var-
iable adolescent sleep predicted higher young adult CVH scores, even 
after adjusting for adolescent lifestyle factors and other confounders. 
Interventions aiming to protect future CVH should consider improv-
ing adolescent sleep health across multiple dimensions.
Support (if any): R01HD073352 (LH), R01HL149169 (DAN, 
DLJ), R01HDO76592 (DAN), R01HD036916, R01HD039135, 
R01HD040421; DAR supported by T32HL166128

Abstract citation ID: zsaf090.0293

0293
MATURATIONAL TRAJECTORIES OF SLOW WAVE 
ACTIVITY ARE ASSOCIATED WITH EXTERNALIZING 
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Introduction: Declines in non-rapid eye movement (NREM) 
sleep slow wave activity (SWA) in the transition to adolescence 
are indicative of maturational brain structural and functional 
changes. However, whether abnormal maturational trajectories 
of SWA are associated with psychopathology have lacked rep-
lication in population-based studies with multiple time points 
across the lifespan.
Methods: A total of 673 participants from the Penn State 
Child Cohort, a randomly-selected population-based sample, 
underwent 9-hour in-lab polysomnography studies in child-
hood (median age 9y), adolescence (median age 16y), and young 
adulthood (median age 25y) with a median time-to-follow-up 
of 16y. We extracted SWA power during NREM sleep using 
sleep FFT software and log-transformed it. First, growth mix-
ture models for clustering of longitudinal data series were used 
to identify latent classes of log-SWA, while adjusting for sex. 
Next, mixed-effects models were fitted to test the association 
of log-SWA classes with externalizing behaviors, as measured 
by Achenbach System of Empirically Based Assessment, and 
working memory, as measured by Wechsler Intelligence Scale’s 
Digit Span Backward Test, while adjusting for sex, race/ethnic-
ity, insomnia symptoms, and body mass, apnea/hypopnea, and 
periodic limb movements indices.
Results: SWA showed three maturational trajectories, of which 
two were cubic and one was linear. There were significant asso-
ciations between SWA trajectories and rate of change in exter-
nalizing behaviors (p=0.052) and working memory (p=0.028). 
Compared to the shallowest SWA cubic trajectory (n=342, 
Group 3), the SWA trajectory with the greatest cubic slope 
(n=114, Group 2) experienced faster worsening in externalizing 
behaviors (p=0.056) and slower improvement in working mem-
ory (p=0.067), while the linear SWA trajectory (n=217, Group 
1) experienced slower improvement in working memory over the 
16y follow-up (p=0.017).
Conclusion: Our data provide evidence linking developmental 
trajectories of SWA with externalizing psychopathology. Youth 
with abnormal developmental declines in SWA are associated 
with worse externalizing behaviors and underlying working 
memory deficits.
Support (if any): National Institutes of Health (R01MH136472, 
R01MH118308, R01HL136587, UL1TR000127)

Abstract citation ID: zsaf090.0294

0294
CHILDHOOD SLEEP SPINDLE DENSITY AND 
FREQUENCY ARE ASSOCIATED WITH ADOLESCENT 
WORKING MEMORY AND NONVERBAL ABILITY
Melany Morales-Ghinaglia1, Fan He2, Susan Calhoun2, 
Jidong Fang2, Alexandros Vgontzas3, Duanping Liao2, 
Edward Bixler2, Magdy Younes4, Anna Ricci5, 
Julio Fernandez-Mendoza2

1 Northwestern University, 2 Penn State College of Medicine, 
3 Sleep Research and Treatment Center, Penn State College of 
Medicine, 4 University of Manitoba, 5 University of Vermont

Introduction: Sleep spindles are an underlying mechanism of 
cognition. Prior research was primarily cross-sectional or con-
ducted in experimental studies of highly selective samples of 
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youth. We aimed to clarify the longitudinal relationship between 
sleep spindles and cognition in the transition from childhood to 
adolescence in both typically developing (TD) and unmedicated 
youth diagnosed with psychiatric/learning disorders.
Methods: We leveraged 836 sleep EEGs from 9-hour in-lab pol-
ysomnography recordings of the Penn State Child Cohort, a lon-
gitudinal population-based sample (N=418). We analyzed 261 
TD youth who were 5-12y (median 8y) at baseline and 12-23y 
at follow-up (median 16y) as well as 88 unmedicated youth with 
psychiatric/learning disorders, including attention deficit/hyper-
activity disorder comorbid with learning disorders (ADHD/
LD), of the same baseline and follow-up ages. Medicated youth 
were excluded (n=69). We calculated sleep spindle density (SSD; 
number of spindles/minute) and peak spindle frequency (PSF; 
10-16 Hz range) at central derivations during stage N2 using 
MSS software. Wechsler intelligence testing assessed work-
ing memory (WM), verbal and non-verbal (NVIQ) IQ. Linear 
regression models examined the longitudinal association of SSD 
and PSF with cognitive outcomes, while adjusting for age, sex, 
race/ethnicity, PSG system, insomnia symptoms, body mass and 
apnea/hypopnea indices.
Results: In TD youth, higher childhood SSD (B=0.937, 
SE=0.443, p=0.036) and a smaller change in PSF from child-
hood to adolescence (B=-3.561, SE=1.732, p=0.041) were lon-
gitudinally associated with better NVIQ; neither childhood SSD 
(B=0.157, SE=0.139, p=0.261) nor change in SSD (B=0.171, 
SE=0.127, p=0.179) were longitudinally associated with WM 
in TD adolescents. In youth diagnosed with ADHD/LD, lower 
childhood PSF (B=-2.621, SE=1.005, p=0.012) and a smaller 
change in PSF from childhood to adolescence (B=-2.188, 
SE=0.750, p=0.005) were longitudinally associated with better 
WM; neither childhood SSD (B=-0.263, SE=0.279, p=0.350) 
nor change in SSD (B=0.033, SE=0.245, p=0.893) were associ-
ated with WM (or NVIQ, p=0.070) in unmedicated adolescents.
Conclusion: Sleep spindles may serve as a biomarker for neural 
and cognitive maturation in TD adolescents, with higher child-
hood density and lower frequency supporting NVIQ. While this 
relationship is altered in youth with unmedicated psychiatric/
behavioral disorders, low-frequency spindles may serve as a pro-
tective mechanism supporting WM in adolescents with ADHD/
LD.
Support (if any): R01MH118308; R01MH136472; 
UL1TR000127
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SLEEP-STAGE MODULATION OF TWITCHES AND SLEEP 
SPINDLES IN INFANTS AT 6 MONTHS OF AGE
Taylor Christiansen1, Hailey Long1, Olivia Kopp1, Lydia Karr1, 
Greta Sokoloff1, Mark Blumberg1

1 The University of Iowa

Introduction: Twitches are discrete movements that contribute 
to the self-organization of the sensorimotor system. At 3 months 
of age, infants begin to twitch during both NREM and REM 
sleep, and twitches during NREM occur in synchrony with sleep 
spindles. In the present study, we examine in 6-month-olds how 
the specific stage of NREM sleep (i.e., N2 vs. N3) modulates the 
characteristics of twitches and their coupling with spindles.
Methods: EEG and video were recorded during daytime naps in 
21 infants (7F, 6.19 ± 0.10 months). Twitches of the arms, legs, 
and face, and rapid eye movements, were visually identified by 

two independent raters. EEG was scored in 30-s epochs using 
AASM scoring criteria. Spindles were identified in the C3 elec-
trode during artifact-free periods using an automated detection 
algorithm. Differences in twitch rate (twitches/min) between 
sleep stages (i.e., REM vs. NREM) and substages (i.e., N2 vs 
N3) were analyzed. Paired t tests were used to assess differences 
in spindle rate (spindles/min) and twitch-spindle co-occurrences 
between NREM substages.
Results: The rate of twitching in NREM was not significantly 
different from that during REM (NREM: 9.13 ± 1.16, REM: 
13.70 ± 2.68; N = 18 infants; Z = -1.24). During NREM, infants 
twitched significantly more in N2 than in N3 (N2: 13.45 ± 1.95; 
N3: 5.68 ± 0.77; N = 20 infants; Z = - 3.21, p = 0.001), but the 
spindle rate was the same across the substages (N2: 3.28 ± 0.27; 
N3: 3.03 ± 0.33; N=20 infants; t(19)=.904). Regardless of sub-
stage, there was a high probability that a spindle occurred at the 
onset of a twitch. Moreover, the proportion of twitches with 
co-occurring spindles was not different between substages (N2: 
0.26 ± 0.03; N3: 0.24 ± 0.03; N=17 infants; t(16) = 0.80).
Conclusion: These results indicate that 6-month-old infants 
twitch more during N2 than N3, but exhibit similar rates of 
spindle production. Regardless of NREM substage twitches are 
equally likely to co-occur with spindles. Thus, it may be that it is 
the presence of slow waves during N3 that is incompatible with 
the production of twitches. This possibility is currently being 
examined.
Support (if any): R01-HD104616 to MSB
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FRONTAL AND CENTRAL SPINDLE DENSITY AND 
DEVELOPMENTAL OUTCOMES IN INFANCY
Melissa Horger1, Allison Swift1, Rebecca Spencer1

1 University of Massachusetts, Amherst

Introduction: Spindle density, frequency, and topography change 
from infancy through adolescence as spindles bifurcate into sub-
types: fast in the central regions and slow in the frontal regions. 
Changes in spindle characteristics may reflect underlying cortical 
maturation and neural plasticity. Spindles are related to behav-
ioral outcomes across multiple domains, including fine and gross 
motor ability, working memory, and perceptual reasoning. The 
present research aimed to examine emerging longitudinal rela-
tionships between frontal and central spindles and motor, lan-
guage, and cognitive development.
Methods: Thirteen infants participated in a cross-lagged longi-
tudinal design. Two timepoints were separated by 3 months and 
infants began participating when they were 9- or 12- months 
old. At each timepoint, they took a morning and afternoon 
nap. Trained sleep technicians identified sleep stages and sleep 
spindles across channels. Spindle density was calculated as the 
number of spindles out of N2/N3 sleep and averaged by region 
and across the two naps. A series of linear mixed effects models 
tested the impact of time, starting age, and change in frontal and 
central spindle density (Time 2 – Time 1) on scaled Bayley scores 
(Fine/Gross Motor, Expressive/Receptive Language, Cognition).
Results: Fine Motor scores were not significantly predicted by 
the model. Gross Motor (β=7.61, p<.01), Expressive Language 
(β=8.09, p<.01), Receptive Language (β=5.94, p<.01), and 
Cognitive (β=4.26, p<.05) scores were all significantly predicted 
by change in central spindle density. The regression model on 
cognitive scores also had significant interactions between starting 
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age and both central (β=1.84, p<.05) and frontal (β=2.34, p<.01) 
change in density.
Conclusion: We found change in central spindle density had a 
consistent main effect on all but one developmental domain. 
Increased central spindle density from infants’ first to sec-
ond timepoint was related to better Gross Motor, Expressive 
Language, Receptive Language, and Cognitive scores, inde-
pendent of age at start. Changes in frontal spindle density were 
only significant as an interaction in predicting Cognitive scores, 
though the direction of the effect was the same. Our results add 
to literature reporting unique roles of frontal and central spin-
dles and earlier maturation of central vs. frontal spindles.
Support (if any): Funded by NIH R01 HL169995
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ACTIGRAPHY-ESTIMATED REST-ACTIVITY RHYTHM 
CHARACTERISTICS OF ADOLESCENTS BY SOCIO-
DEMOGRAPHIC FACTORS
Misol Kwon1, Pin-Wei Chen2, Jessica Decker2, Philip Gehrman1, 
Babette Zemel2, Jonathan Mitchell2

1 University of Pennsylvania, 2 The Children’s Hospital of 
Philadelphia

Introduction: Characterizing 24-hour rest-activity rhythm 
(RAR) patterns in adolescents is critical, as this developmental 
period is marked by developmental and social changes that may 
impact circadian regulation. This study aimed to characterized 
24-hour RAR patterns among adolescents transitioning from 
middle to high school, with a focus on variations across socio-de-
mographic factors, pubertal status, and season of measurement.
Methods: Baseline and follow-up data in the Sleep and Growth 
Study were analyzed (N=107; 45.8% female; Mage 13.9 years 
[baseline] and 14.9 years [follow-up]). Wrist actigraphy (ranging 
from 3-14 days) was used to collect movement profiles (Philips 
Actiwatch 2) and proprietary count data were further pro-
cessed using ActCR and GGIR (g.getM5L5) packages to derive 
RAR parameters. Non-parametric (i.e., interdaily stability [IS], 
intradaily variability [IV], relative amplitude [RA], most active 
10-hour midpoint [M10], least active 5-hour midpoint [L5]), and 
parametric (i.e., mesor, amplitude, acrophase) RAR metrics were 
estimated. Data on socio-demographic factors (sex, race, paren-
tal education level, household income), and pubertal status were 
obtained through self/parental-report; and season of measure-
ment was based on measurement (Nov-Apr, May-Oct). Linear 
mixed effect modeling was used to examine the impacts of grade, 
socio-demographic factors, and season.
Results: Compared to 8th grade, adolescents in 9th grade exhib-
ited less stable RAR (IS: β=-0.03, p=0.001) and more frag-
mented patterns (IV: β=0.07, p=0.000). Male sex, compared 
to female, was associated with lower amplitude (β =-30.37, 
p=0.013) and earlier acrophase (β=-0.36, p=0.025). Adolescents 
in lowest household income category, compared to those in the 
highest, had earlier midpoint for the least active 5-hour period 
(L5 midpoint: β=-1.12, p=0.004). Post-pubertal, compared to 
pre-pubertal adolescents, exhibited lower IS (β=-0.03, p=0.024), 
lower amplitude (β=-40.89, p=0.000), lower mesor (β=-18.25, 
p=0.006), earlier acrophase (β=-0.36, p=0.025), and delayed 
daily activity midpoint (M10 midpoint: β=0.41, p=0.018). No 
associations were observed between any RAR metrics and 
sex, household income, parental education level, or season of 
measurement.

Conclusion: Advancing grade level, male, lower socioeconomic 
factors, and pubertal maturation were associated with less sta-
ble, more fragmented, reduced amplitude and mesor, and shifts 
in activity timing. These findings underscore the developmental 
and socio-demographic influences on circadian rhythms during 
adolescence.
Support (if any): NIH/NHLBI K01HL123612 (Mitchell), NIH/
NHLBI T32HL007953 (Kwon)
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ASSOCIATIONS BETWEEN SLEEP, MENSTRUAL 
PROBLEMS, AND AFFECTIVE, SOCIAL, AND COGNITIVE 
FUNCTIONING IN ADOLESCENT GIRLS
Evelyn Perez-Amparan1, Ruby Fan1, Hannah Giarrusso2, 
Nicole Arra1, Marie Gombert1, Eva Muller Oehring1, Fiona Baker1, 
Orsolya Kiss1

1 SRI International, 2 Center for Health Sciences, SRI International, 
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Introduction: Menstrual pain and premenstrual symptoms are 
known to influence affective, social, and cognitive functioning in 
adult women. However, these associations are less studied in ado-
lescence—a sensitive developmental period when sleep is undergo-
ing key changes and menstrual-related disorders emerge. This study 
examined the effects of sleep and menstrual problems, as well as their 
interaction, on daily psychosocial functioning in adolescent girls.
Methods: Data from 2,131 post-menarcheal girls (Mean 
age=13.09 years, range=12–15 years) in the ongoing Adolescent 
Brain and Cognitive Development (ABCD) Study® were ana-
lyzed. Sleep behavior was assessed with the Munich Chronotype 
Questionnaire (youth self-report), and menstrual problems were 
evaluated through self-reported menstrual cycle characteris-
tics. Affective, social, and cognitive functioning outcomes were 
measured using the Child Behavior Checklist (caregiver-report). 
Linear mixed effect models examined associations between 
sleep, menstrual problems, and functioning outcomes, with age, 
time since menarche, BMI, hormonal contraceptive use, and 
socio-demographic factors as covariates.
Results: More severe premenstrual symptoms were associ-
ated with higher levels of anxiety and depressive symptoms 
(p<.01), stress (p<.01), somatic symptoms (p<.01), social prob-
lems (p<.01), sluggish cognitive tempo (p=.001) and attention 
problems (p=.002). Menstrual pain and its impact on daily life 
were positively associated with anxiety and depressive symp-
toms (p<.01 and p<.01, respectively), stress (p<.01 and p<.01), 
somatic symptoms (p<.01 and p<.01), and social problems 
(p=.042 and p=.003), but not with cognitive outcomes. Sleep 
behavior moderated multiple associations. Adolescents with later 
bedtimes and more pain impact had higher anxiety and depres-
sive symptoms (p=.033) and more social problems (p=.007). 
Later bedtimes combined with greater pain intensity or higher 
impact of premenstrual symptoms on daily life had more social 
problems (p=.005 and p=.008). Those with shorter sleep dura-
tion and high pain impact or severe premenstrual symptoms had 
higher sluggish cognitive tempo scores (p=.021 and p=.019). 
Additionally, later bedtimes were associated with more attention 
problems in those experiencing greater pain intensity (p=.031).
Conclusion: Menstrual pain and premenstrual symptoms are 
associated with poorer affective, social, and cognitive func-
tioning in adolescent girls, and sleep behavior moderates these 
associations. Addressing both sleep and menstrual health could 
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enhance our understanding of female adolescent well-being dur-
ing this critical developmental stage.
Support (if any): National Institutes of Health: U01DA041022 
and R01MH128959.
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SLEEP TIMING AND SOCIAL JET LAG ARE ASSOCIATED 
WITH CIRCADIAN GENE EXPRESSION: A CROSS-
SECTIONAL STUDY IN MEXICO CITY ADOLESCENTS
Donghan Su1, Jaclyn Goodrich1, Jennifer Lee1, Dana Dolinoy1, 
Karen Peterson1, Ronald Chervin2, Helen Burgess1, Martha 
Maria Tellez-Rojo3, Alejandra Cantoral4, Libni Torres-Olascoaga3, 
Peter Song1, Louise O’Brien1, Erica Jansen5

1 University of Michigan, 2 Sleep Disorders Center and Department 
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Publica, 4 Iberoamerican University, 5 University of Michigan 
School of Public Health

Introduction: Circadian disruption has been linked to adverse 
metabolic health, potentially mediated through altered expres-
sion of circadian genes. Adolescents are particularly susceptible 
to circadian disruptors, such as delayed sleep onset and social 
jetlag. This study of adolescents during peri-puberty investi-
gated associations between circadian disruption and circadian 
gene expression, independent of sleep duration, and potential 
sex differences in the associations.
Methods: The analytic sample included 203 adolescents (96 
boys, 107 girls) from the ELEMENT longitudinal cohort in 
Mexico City. Sleep was assessed via 7-day wrist actigraphy, and 
a fasted blood sample was collected during a study visit between 
8:00 AM and 12:00 PM. Sleep midpoint was calculated as the 
midpoint between bed and wake times, and social jetlag as the 
difference in sleep midpoint on weekends versus weekdays. RNA 
was isolated from blood leukocytes, and RNA sequencing was 
performed to determine the relative expression of genes. We 
conducted differential gene expression analysis, in relation to 
weekday sleep midpoint and social jetlag, for 12 core clock genes 
using the DESeq2 package (R), adjusting for sleep duration and 
other potential confounders. A Bonferroni-corrected statistical 
significance (0.05/12 genes) was considered.
Results: Participants had a median age of 14 years (interquartile 
range: 12–16). Later sleep midpoint (per 1-hour increase) was 
associated with reduced mid-morning expression of four cir-
cadian genes: RORA (log2 fold change [LFC]: -0.190; P value: 
0.001), RORC (LFC: -0.147; P value: 0.039), CLOCK (LFC: 
-0.141; P value: 0.019), and NR1D2 (LFC: -0.093; P value: 
0.029). In sex-stratified analysis, later sleep midpoint was sig-
nificantly associated with lower RORA expression in girls only 
(LFC: -0.255; P value: 0.002). Greater social jetlag was linked 
to increased expression of PER1 (LFC: 0.275; P value: 0.017) 
in girls, but no associations were found in boys or the combined 
sample. The associations with RORA met a more stringent 
Bonferroni-corrected statistical significance (P< 0.004).
Conclusion: Later weekday sleep midpoint and greater social 
jetlag were associated with altered expression of some core clock 
genes collected in mid-morning, particularly among adoles-
cent females. Future studies are needed to evaluate the poten-
tial impact of differential clock gene expression, especially for 
RORA, on cardiometabolic health.
Support (if any): K01HL151673
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ABERRANT MELATONIN SECRETION PATTERN IN 
SMITH-MAGENIS SYNDROME - AND ITS IMPLICATION 
ON SLEEP
Christos Polymeropoulos1, Sandra Smieszek1, Naoise Synnott1, 
Changfu Xiao1, Gunther Birznieks1, Mihael Polymeropoulos1

1 Vanda Pharmaceuticals Inc.

Introduction: Smith-Magenis Syndrome (SMS OMIM 182290) 
is a rare developmental disorder that results from an intersti-
tial deletion of human chromosome 17p11.2, and in rare cases 
from a point mutation in the RAI1 gene. Majority of the SMS 
patients harbor a recurrent 3.7 Mb microdeletion of 17p11.2, yet 
some cases harbor point mutations in the retinoic acid-induced 
gene 1 (RAI1). Haploinsufficiency of RAI1 is considered the 
cause of SMS.
Methods: It has been documented that the vast majority of SMS 
patients have an aberrant diurnal melatonin secretion pattern 
although a small minority have demonstrated normal or near 
to normal patterns. The functional mechanisms of this phenom-
enon are yet to be delineated. In this observational study, eight 
patients with genetically confirmed diagnosis of SMS had their 
sleep behaviors characterized through surveys and actigraphy as 
outpatients. In addition, the patients were admitted to clinic on 
three separate occasions and had hourly serum melatonin levels 
sampled for 36 hours.
Results: In this study, 6 of the patients resembled abnormal 
melatonin pattern whereas 2 of these patients exhibited closer to 
normal melatonin secretion pattern. Behavioral analysis revealed 
that these two patients initiated sleep more quickly (as deter-
mined by actigraphy and questionnaire) than the remaining six. 
Time-frequency analysis of the melatonin time series revealed a 
relationship between sleep onset and the timing/frequency range 
of the melatonin peak. Melatonin circadian rhythm was shifted 
to an abnormal phase with peak secretion occurring during the 
daytime. This analysis suggests that the frequency as defined 
by the shape of the melatonin rise affects sleep in addition to 
phase in the SMS patients. These individuals with SMS have 
normal cortisol rhythms but abnormal daytime production of 
melatonin.
Conclusion: Therapies that target circadian disruptions in mela-
tonin production are beneficial for the treatment of sleep disrup-
tions in individuals with RAI1 haploinsufficiency.
Support (if any): 
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EXPLORING THE RELATIONSHIP BETWEEN 
CHRONOTYPE AND HEALTH CONDITIONS IN BLACK 
ADULTS LIVING IN THE U.S
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Introduction: Chronotype, an individual’s preference for morn-
ing (morningness) or evening (eveningness) activity, may influ-
ence the likelihood of developing certain diseases. Previous 
studies have suggested that chronotype could contribute to 



A132

A. Basic and Translational Sleep and Circadian Science IX. Sleep and Chronobiology Across the Lifespan

SLEEP, Volume 48, Supplement 1, 2025

disease susceptibility, but few have examined chronotype as a 
potential risk factor, especially in Black American populations. 
This study explores the relationship between chronotype and the 
prevalence of diseases including hypertension, diabetes, sleep 
apnea, anxiety, dyslipidemia, and depression in Black Americans 
living in New York City (NYC) and South Florida (Miami-Dade 
County, Broward County, and Palm Beach County).
Methods: Data were collected from 599 Black American partic-
ipants (385 females, 214 males; mean age = 44.2 ± 15.3 years) 
enrolled in the NIH sleep studies ESSENTIAL and MOSAIC. 
Participants, residing in NYC or South Florida, were ana-
lyzed to examine the association between chronotype and spe-
cific health conditions, including hypertension, diabetes, sleep 
apnea, anxiety, dyslipidemia, and depression. Chronotype was 
assessed using the validated Munich Chronotype Questionnaire 
(µMCTQ) or the Morningness Eveningness Questionnaire 
(MEQ), categorizing participants as morning (0), intermediate 
(1), or evening (2) based on sleep and wake preferences. The 
health conditions were designated as binary variables (0 = no, 1 
= yes). A one-way ANOVA was performed to compare the inter-
mediate chronotype to both morningness and eveningness.
Results: One-way ANOVA results indicated that participants’ 
chronotype was associated with significant differences in prev-
alence of hypertension, diabetes, sleep apnea, and anxiety (p< 
0.05). Tukey’s HSD post-hoc analysis showed that morningness 
had higher prevalence of disease compared to the evening and 
intermediate chronotypes (p< 0.05).
Conclusion: This study suggests that morning chronotype may 
be associated with a higher prevalence of hypertension, diabetes, 
anxiety, and sleep apnea, compared to intermediate chronotype, 
in Black Americans living in NYC and South Florida. These 
findings highlight the complex role of chronotype in disease risk 
among Black adults. Further research is needed to clarify causal 
pathways, explore mechanisms linking chronotype to health 
conditions, and develop prevention and management strategies 
tailored to Black American communities.
Support (if any): NIH (R01AG067523, R01HL142066)
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HOUSEHOLD CHAOS IN DIVERSE FAMILIES: DOES 
IT INFLUENCE FAMILY SLEEP OR CIRCADIAN 
ALIGNMENT?
Amy Janis1, Itzel Sotamba2, Kameron Moding1, Sarah Honaker3, 
A.J. Schwichtenberg1
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University School of Medicine

Introduction: A series of studies document associations between 
high levels of household chaos and less optimal sleep for infants 
and parents; although most of these studies have included 
well-resourced, predominantly white samples. An objective of 
the Sleep and Health in the Home (SHH) study is to examine 
associations between household chaos and family circadian/
sleep patterns in Latine and Black families.
Methods: Thirty-seven mothers and their infants, M(SD) = 
4.90(.70) months of age, were enrolled in an observational study 
focused on sleep and health in the home. All enrolled mothers 
self-identified as Black, Latine, or both (n = 17, 19, 1, respec-
tively). Mothers completed the Confusion, Hubbub and Order 
Scale (CHAOS) and a 24-hour recall diary for seven days. Sleep 
estimates for child and mother bedtime, morning rise time, 

nighttime sleep duration, and night wakings were estimated from 
averaging diary data across 7 nights. Additionally, alignment 
between infant-parent bedtime and morning risetime were cal-
culated to explore family circadian alignment. Considered covar-
iates included breastfeeding status, sleep location, and maternal 
race/ethnicity.
Results: Household chaos was not significantly associated with 
parent or infant sleep (all p >.05), nor with alignment between 
infant and maternal bed or morning rise times. However, mother 
bedtimes, r(34) =-.73, p <.001, and child bedtimes, r(34) = -.44, 
p =.005, were correlates of sleep duration; wherein, earlier bed-
times for mothers and infants were associated with more sleep for 
mothers. Additionally, mothers who were more closely aligned 
with their infant’s bedtime, r(34) = -.70, p <.001, and morning 
rise times, r(34) =.38, p =.01, reported more sleep.
Conclusion: Unlike previous studies in minimally diverse sam-
ples, household chaos was ultimately not associated with mater-
nal or infant sleep. Rather, earlier bedtimes and more tightly 
aligned maternal-infant circadian patterns were associated with 
greater sleep duration for mothers. Study findings highlight the 
role of early and aligned sleep schedules and can inform future 
interventions aimed at promoting infant and maternal sleep in 
Black and Latine families.
Support (if any): Indiana CTSI and NIH NCATS UL1TR002529
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RHYTHMS IN YOUNG AUTISTIC CHILDREN USING 
ACTIGRAPHY: A FEASIBILITY STUDY
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Introduction: Sleep problems affect up to 81% of autistic chil-
dren. Studies suggest a link between sleep quality, sleep-wake 
rhythms, and language development in early childhood, high-
lighting the need for objective sleep measures. However, obtain-
ing which measures is challenging in young autistic children, 
particularly due to their sensory sensitivities. Actigraphy, a 
less invasive tool, shows promise for autism. However, autism 
is a highly heterogenous condition, and to date, no study has 
explored which individual characteristics predict effective acti-
graphic monitoring. The present study assesses the feasibility of 
actigraphy in autistic children and identifies profiles that support 
long-term monitoring.
Methods: Data were collected for the multi-site BeLAS (Belgian 
‘Language in Autism’ Study) project (Université Libre de 
Bruxelles, KU-Leuven, Ghent University). A cohort of 214 
autistic children (2-6 years, 155 boys, mean age = 53.35 months) 
were instructed to wear an actigraph wGT3X-BT for 14 days. 
Parents completed a sleep diary and the Children’s Sleep Habits 
Questionnaire (CSHQ). Valid recordings required at least 5 days 
for sleep quality or 7 consecutive for circadian rhythm analysis, 
along with correct diary completion (with a ≤ 30 min discrepancy 
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between diary and actimetric sleep start and end times). Logistic 
regression was used to predict actimetry wearability with age, 
IQ, total-CSHQ and ADOS-2 (Autism Diagnostic Observation 
Scale) comparison scores as predictors. Odds ratios (OR) and 
their 95% confidence intervals (CI) were calculated.
Results: Actigraphy was completed by 54% of participants. Data 
loss occurred due to intolerance (42%), technical issues (2%), and 
lost devices (2%). Logistic regression identified higher non-verbal 
IQ (OR=1.03, CI [1.01; 1.06]), lower ADOS comparison scores 
(OR=0.80, CI [0.63; 0.99]), and fewer sleep issues (as indicated by 
the total-CSHQ) (OR= 0.95, CI [0.90; 0.99]) as significant predic-
tors of successful actigraphy recordings, with no age or site effect. 
Among participants who wore the actimeter, 85% provided usable 
data for sleep quality, and 71% for circadian rhythms analysis.
Conclusion: Continuous actigraphy is feasible in preschool-aged 
autistic children, despite a significant data loss rate (46%). 
Successful actigraphy recordings were predicted by higher non-ver-
bal intelligence, fewer sleep issues and less autistic characteristics.
Support (if any): The FNRS-FWO Excellence of Science EOS 
grant No. 40007492
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ADULTS WITH POLYSOMNOGRAPHY AND WEARABLE 
DEVICES
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Sara Mednick2, Fiona Baker1
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Introduction: Sleep patterns and their variability across time are 
influenced by biological and behavioral factors. Sex differences 
in sleep, including variability potentially influenced by hormonal 
fluctuations during the menstrual cycle in females, remain poorly 
understood. This study compared sleep and its monthly variabil-
ity between females with ovulatory menstrual cycles and males, 
using polysomnography (PSG) and wearables.
Methods: We compared 14 males and 14 females (age range:18-32 
Years). Ovulation was confirmed with urine. Data included four 
in-lab PSG recordings, scheduled for males at 1-week intervals and 
for females specifically targeting 4 menstrual windows:1) menses, 
2) ovulation, 3) mid-luteal, 4) late-luteal. Oura ring gen2 data were 
collected through the study. The means and monthly variability 
of each sleep variable (monthly ranges for PSG data and stand-
ard deviations for wearable data) were calculated within each par-
ticipant. These individual averages and variability measures were 
compared by sex were performed using Wilcoxon tests, and results 
are presented as the median ± half the interquartile range.
Results: In PSG measures, sleep latency to stage N2 was longer 
in females (2.44 ± 1.06 min) compared to males (1.33 ± 0.46 min, 
p = 0.045). Fewer awakenings were observed in females (20.5 ± 
2.83) than in males (23.5 ± 3.00, p = 0.042). In wearable meas-
ures, the time awake at night was shorter in females (63.55 ± 
12.00 min) than in males (83.00 ± 7.64 min, p < 0.01). Wearable-
derived sleep efficiency was higher in females (87.79 ± 2.66%) 
compared to males (82.70 ± 1.56%, p < 0.01). Wearable-detected 
deep sleep was also higher in females (136.14 ± 18.66 min) than 
in males (89.89 ± 15.15 min, p < 0.01). No sex differences were 
found in the monthly variability for any of the PSG and weara-
ble sleep measures.

Conclusion: Using multiple nights of PSG data and a continu-
ous month of wearable data, we found sex differences in sleep 
measure levels, with indications of more objective sleep distur-
bances in males than in females. However, no sex-differences in 
monthly variability was observed. These findings highlight the 
importance of considering sex-specific factors when assessing 
and interpreting sleep patterns and variability.
Support (if any): RF1AG061355 (Baker/Mednick), 
K08HD107161 supported KS.
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AGE & SEX TRAJECTORIES IN HEART RATE & 
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Iman Alikhani1, Mari Karsikas1, Massimiliano de Zambotti2
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Introduction: Heart rate variability (HRV), once confined to 
research settings, is now widely accessible through wearable tech-
nology, offering unprecedented insights into autonomic nervous 
system function and overall health. This study leverages weara-
ble-derived data to explore sleep-related HR and HRV trajecto-
ries across age and sex, while examining the influence of sleep 
duration and physical activity on these key health metrics.
Methods: The sample comprised 25,759 Oura Ring users, evenly 
distributed by age (20–85 years in 5-year increments) and sex 
(1:1 ratio). One month of de-identified sleep HR and HRV data 
(i.e., the root-mean-square of successive differences between 
heartbeats, reflecting parasympathetic autonomic activity) were 
analyzed using generalized linear model (GLM) regression, with 
age, sex, sleep duration, physical activity, and their interactions 
as categorical factors.
Results: Women exhibit higher HR than men across the lifespan, 
averaging 7.5 bpm more, with HR peaking at 65.2 bpm in women 
aged 50–54 and slightly declining to 62.8 bpm by 80–85 (p<.001). 
Men’s HR peaks later, at 62.0 bpm in the 55–59 age group, with 
a greater variability range (56.6–62.0 bpm) compared to women 
(62.8–65.2 bpm) (p<.001), across the lifespan. HRV shows an 
asymmetric U-shaped pattern, declining from early life to 
mid-adulthood and slightly increasing in older age, with women 
showing lower HRV in early to mid-adulthood (20–44 years) 
(p<.001). Sleep duration and physical activity strongly influence 
HR and HRV: shorter sleep (< 6 hours) and low activity levels (< 
5000 steps/day) are linked to higher HR and lower HRV, while 
longer sleep duration and higher activity level (>12,500 steps/
day) have the opposite effect (p<.001). These dose-dependent 
patterns are significant and consistent across age and sex.
Conclusion: Scientific knowledge of HR and HRV reference 
values across the lifespan is limited. These findings enhance our 
understanding of sleep-related HR and HRV dynamics by age, 
sex, sleep duration, and physical activity. Future research should 
explore temporal relationships to uncover causal pathways.
Support (if any): 
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Introduction: Friends often show similarities in health-related 
behaviours, which may contribute to the spread or reinforcement 
of poor sleep health within social networks. Here, we investi-
gated the relationship between friendship and sleep behaviour 
in university students. We hypothesized that closer friendships 
would be associated with greater similarity in sleep timing (i.e., 
chronotype) and duration.
Methods: Friend pairs of undergraduate students (n=300, 150 
pairs) simultaneously wore actigraphy watches and completed 
daily sleep diaries for 2 weeks during the school semester. 
Friendships were classified as either close (78 pairs) or casual 
(72 pairs) based on independent survey responses from each 
friend. Absolute differences in actigraphy-derived sleep variables 
(onset, offset, midpoint, and duration) were calculated each day 
for a given friend pair. Linear mixed models were used to test 
for associations between closeness of the friendship (close versus 
casual) with friend-pair differences in sleep outcomes, adjusting 
for covariates.
Results: On non-school nights, friend-pair differences in sleep 
onset, sleep offset, and sleep midpoint were about 30 minutes 
smaller for close friends, reflecting more similar sleep timing 
compared to casual friends (onset: β=-0.48 h, 95% CI=-0.86 to 
-0.11 h, P=0.016; midpoint: β=-0.54 h, 95% CI=-0.94 to -0.15 h, 
P=0.011; offset: β=-0.50 h, 95% CI=-0.95 to -0.05, P=0.039). 
Friend-pair differences in sleep duration did not reach statisti-
cal significance (β=-0.20 h, 95% CI=-0.45 to 0.06 h, P=0.145). 
On school nights, friend-pair differences in sleep behaviour were 
primarily determined by whether they had similar class start 
times, rather than closeness of the friendship (P>0.05 for all 
comparisons).
Conclusion: Closer friends exhibited more similar sleep timing 
(i.e., chronotype) when their sleep behaviour was not constrained 
by school start times. The relationship between friendship and 
chronotype could be attributed to homophily or peer influence. 
Our findings highlight the need to consider both the strength 
of social ties and the impact of social schedules (e.g., school or 
work start times) when assessing the role of social networks in 
sleep health.
Support (if any): The work was funded by the Ministry of 
Education, Singapore (MOE2019-T2-2-074) and the National 
Research Foundation, Singapore (NRF2016-SOL002-001).
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EVENING SUNGLASSES PROTECT DAYTIME 
ATTENTION IN SLEEP RESTRICTED ADOLESCENTS
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1 Rush University Medical Center

Introduction: Staying awake late and rising early for school pro-
duces partial sleep deprivation and circadian misalignment in 
adolescents. We tested whether wearing sunglasses when staying 
up later than usual can help with daytime performance on reac-
tion time tests that measure attention.
Methods: Adolescents (n=74, 36F; 14.1-18.0 years-old) com-
pleted a 14-day protocol. On days 1-7 (baseline), participants 
slept at home on individualized 10-h sleep/dark schedules. 
On days 8-14, they lived in the laboratory. Sleep opportunity 
remained at 10h (n=11) or was restricted to 8.5h (n=19), 7h 
(n=23), or 5.5h (n=21) by delaying bedtime 1.5h, 3.0h, or 4.5h, 
respectively on days 9 and 10. Thirty-three participants wore 

amber-lensed glasses (transmit ~14% visible light) during the 
extra 1.5-4.5h time awake before bed; 41 remained in room light 
without glasses. Participants completed simple reaction time 
tests on day 5 (baseline) and on day 11 after the two sleep restric-
tion nights. Daily difference-from-baseline scores for lapses (≥ 
500 msec), median reaction time, and mean response rate were 
calculated. Two (glasses vs no glasses) by four (sleep opportunity 
groups) analyses of variance were completed for each outcome; 
post hoc t-tests compared outcomes between glasses groups 
within each sleep opportunity.
Results: For all reaction time measures, attention deficits 
increased as sleep opportunity shortened [sleep opportunity 
main effect: p’s< 0.01]; however, when participants wore the 
amber-lensed glasses these deficits were no longer observed and 
remained close to baseline levels [glasses main effect: p’s< 0.001]. 
With 8.5-h, 7-h and 5.5-h sleep opportunities and amber-lensed 
glasses, adolescents showed fewer lapses, faster reaction times 
and greater throughput (mean response rate) compared to no 
glasses (p values ranged from 0.001 to 0.009).
Conclusion: Reducing the intensity of evening light when stay-
ing up later by wearing amber-lensed glasses protected against 
daytime attention deficits in adolescents. Evening light has a 
delaying effect on the circadian clock. Reducing the intensity 
of this light may reduce phase delays and, in turn, circadian 
misalignment. Therefore, this simple intervention has potential 
to improve academic performance and enhance safety during 
the school commute. Whether these improvements are main-
tained after more than two nights of sleep restriction is to be 
determined.
Support (if any): R01 HL146772 (Crowley)
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Introduction: 22q11.2 Deletion Syndrome (22q11DS) is a 
recurrent copy number variant with a wide range of impacts 
on neurodevelopment. Sleep disturbances are common among 
22q11DS, a population at greatly elevated risk for psychosis. 
Prior studies in 22q11DS report a positive association between 
psychosis-risk symptoms and sleep disturbances. However, these 
findings are limited by the use of a single sleep rating from a 
structured clinical interview. Here, we use an objective sleep 
measure, wrist actigraphy, to examine whether psychosis-risk 
symptoms are related to sleep duration and wake after sleep 
onset (WASO) in 22q11DS.
Methods: 22q11DS participants (n=25 [10 male], Mage=17.1±7.3 
years) and typically developing (TD) controls (n= 26 [12 male], 
Mage=18.3±5.4 years) completed approximately one week of 
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actigraphy (Axivity AX6). Average sleep duration and WASO 
were derived from accelerometer data processed using the van-
Hees 2018 algorithm implemented using the GGIR R package. 
A clinical assessment of psychosis-risk symptoms (Structured 
Interview of Psychosis-Risk Syndromes; SIPS) gave indices of 
positive, negative, and disorganized symptom severity. Using 
linear regression, we tested a group-by-sleep interaction to 
determine if  the relationship between symptoms and sleep dif-
fered between groups. If  there was no significant interaction, we 
reported the effect of sleep on symptoms across groups. Age and 
sex were included as covariates in all models.
Results: 22q11DS participants exhibited increased sleep dura-
tion (m±sd: 7.6±1.0 hours) compared to TD participants 
(m±sd: 6.9±0.9 hours; b=-0.70, p=0.011). They demonstrated 
more severe negative symptoms compared to controls (b=-0.77, 
p=0.006), but there was no significant difference between groups 
in positive (b=-0.33, p=0.228) and disorganized symptoms (b=-
0.51, p=0.057). Across groups, increased sleep duration was 
associated with increased positive (b=0.31, p=0.049) and disor-
ganized symptoms (b=0.34, p=0.028). Group did not moderate 
the association between sleep duration and positive or disorgan-
ized symptoms. There were no other significant relationships 
between sleep and psychosis-risk symptoms (all p’s>0.083).
Conclusion: 22q11DS participants exhibited increased sleep 
duration and negative symptoms. Our findings support prior 
research reporting associations between sleep and psychosis-risk 
symptoms. Future research utilizing measures of sleep neuro-
physiology is required to further understand the mechanistic 
relationship between sleep and psychosis-risk.
Support (if any): R01MH085953; Autism Speaks Pre-Doctoral 
Fellowship; UCLA Center for Autism Research and Treatment 
Pilot Grant
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Introduction: Poor sleep health is associated with pregnancy 
complications. Perceptions of neighborhood likely affect sleep 
in pregnant women. African American women of low socioec-
onomic status (SES) often live in neighborhoods with dispro-
portionally high crime and traffic. The aim of this study was to 
evaluate the relationship between perceptions of neighborhood 
environment and sleep health in pregnant women of African 
American race and low SES. We hypothesized that higher crime 
and traffic would be associated with poorer sleep health.
Methods: Baseline data obtained from pregnant women of 
African American race and low SES (assessed by Medicaid 
status) who were participants in one site of The Lifestyle 
Interventions for Expectant Moms Consortium were analyzed. 
Perceptions of neighborhood crime and traffic were deter-
mined by questions from the Physical Activity Neighborhood 

Environment survey. Components of sleep health measured 
included self-reported sleep duration, latency, and wake after 
sleep onset (WASO) and objective sleep duration assessed by 
7-day wrist actigraphy (Actigraph GT3X+). Participants were 
divided into four groups based on their perception of neighbor-
hood crime and traffic (dichotomized as “strongly agree/agree” 
versus “disagree/strongly disagree” that neighborhood crime rate 
makes it unsafe and traffic makes it difficult to walk). Sleep char-
acteristics in each group were compared by Kruskal-Wallis tests.
Results: Two hundred and sixty two women (BMI 32.3±5.1kg/
m2 [mean±SD]; age 25.8±5 years; gestational age 14.0±1.8 weeks) 
completed baseline assessments, 169 women had at least 5 nights 
of actigraphy data. Self-reported sleep duration was shorter in 
those who perceived high level of neighborhood traffic (7.2±1.6 
vs. 7.9±2.0 hours/night, p=0.03). Self-reported sleep latency was 
longer and WASO was higher in those who perceived a high level 
of neighborhood crime (32.1±37.8 vs. 24.8±28.9min, p=0.03; 
38.7±48.9 vs. 21.5±29.2min, p< 0.01 respectively). Objective sleep 
duration tended to be shorter in those who perceived high crime 
in their neighborhoods (7.8±0.9 vs. 8.1±1.0 hours/night, p=0.06).
Conclusion: Perceptions of neighborhood crime and traffic are 
related to shorter sleep and higher WASO in pregnant African 
American women of low SES. Larger studies with more robust 
measures of neighborhood and sleep are needed to better under-
stand the impact of neighborhood environment on sleep health.
Support (if any): NIH NIDDK 5U01DK094416
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Introduction: The Social Determinants of Health theory posits 
that social and community context, or the social environment of 
an individual, including their developmental history, contribute 
to individual health outcomes. Recent literature has highlighted 
the intergenerational transmission of social determinants, such 
that parental experiences can undermine (or support) health 
outcomes in offspring. During infancy, sleep is critical in pro-
moting health, including brain connectivity and immune health. 
Identifying correlates of parental social determinants and infant 
sleep is critical to better understand and support infant sleep 
health during this critical time. The current study aimed to 
examine the associations between parental early adversity and 
positive experiences from childhood in relation to infant sleep.
Methods: Participants (N=262) of 4- to 12-month-old infants 
were recruited from the Nanit Lab userbase. Participants com-
pleted questionnaires on their adverse (Adverse Childhood 
Experiences Scale; ACEs) and positive childhood experiences 
(Protective and Compensatory Experiences Scale; PACEs) 
and provided up to 2 weeks of objective sleep metrics from the 
autovideosomnography algorithms. Using multi-level modeling 
to account for the nested nature of the data, we tested the asso-
ciation between infant age (in days), ACEs, and PACEs, and the 
two- and three-way interactions on total sleep (TST), number of 
wakings (NW), and parent visits to crib (PV).
Results: Using hierarchical MLM, we found a significant interac-
tion between infant age and PACEs (β=.18, SE=.09, p=.036). Simple 
slope analyses at one standard deviation above and below the mean 
suggested that caregivers who reported higher PACEs had a stronger 
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positive slope between infant age and TST (β=.47, SE=.09, p<.001), 
suggesting that parents who had more supportive experiences from 
childhood have infants who increase in TST faster compared to par-
ents who do not have as many supportive experiences. Additionally, 
ACEs were positively associated with NW (β=.19, SE=.09, p=.001), 
indicating that infant sleep was more frequently disrupted.
Conclusion: Findings from the current study highlight the 
importance of understanding the intergenerational effects of 
social determinants of health and the critical need to identify 
mechanisms by which parental childhood experiences impact 
infant sleep.
Support (if any): 
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SEX-SPECIFIC CHANGES IN CARDIOPULMONARY 
COUPLING CALCULATED SLEEP QUALITY IN ADULTS
Solveig Magnusdottir1, Hugi Hilmisson1, Robert Thomas2
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Introduction: Many physiological functions change with age 
and show sex differences. Women report less sleep quality and 
greater frequency of sleep disturbances while having better pol-
ysomnography (PSG) defined sleep quality than men. The aim 
of this analysis was to better understand sex-specific changes in 
objective sleep quality across the adult human life span based 
on cardiopulmonary-coupling (CPC) sleep quality index (SQI); 
metric heavily weight by stable-sleep (high-frequency-coupling).
Methods: De-identified data derived from the SleepImage-
system (MyCardio LLC, Denver, CO, USA) was analyzed. The 
system analyses changes in signals (heart rate variability and 
breathing) modulated by the autonomic nervous system using 
CPC to derive sleep stages and states, andcalculate proprietary 
SQI. One-million nights of sleep recording of >6-hours in dura-
tion and >4-hours of total sleep time, with good signal quality 
(>80%) from individuals >18-years of age were included in the 
analysis. Average nights of recordings/person were 2-nights.
Results: Age groups were defined as 18-30-years (46%-women), 
31-40-years (42%-women), 41-50-years (43%-women), 51-60-
years (47%-women), 61-70-years (49%-women) and >71-years 
(47%-women). In all age groups, women had on average higher 
SQI compared to men (average[standard deviation], 58.9[19.4] vs. 
58.3[19.2] p< 0.003; 53.2[19.1] vs. 52.8[19.2,] p< 0.06; 47.5[18.3] 
vs. 45.8[18.3],p< 0.001; 43.2[17.4] vs. 39.1[16.8], p< 0.001; 
39.2[16.8] vs. 34.1[15.2], p< 0,001; 37.9[16.3] vs. 33.3[16.3], p< 
0.001 but lower sleep efficiency (SE), 84.3[10.1] vs. 84.5[10.6], p< 
0.001; 84.6[10.6] vs. 85.9, p< 0.001; 84.8[10.8] vs. 86.7[10.6], p< 
0.001; 83.7[12.1] vs. 85.2[11.4], p< 0.001; 80.7[13.4] vs. 81.8[12.5], 
p< 0.001 respectively. The apnea hypopnea index (AHI3%) was 
lower in women that men in all age groups, 7.8[9.3] vs.11.4[12.5], 
10.6[12.0] vs.16.9[16.6],13.5[14.1] vs.21.4[18.4], 17.8[15.7] vs. 
23.2[18.4], 19.6[15.7] vs. 22.6[17.8] and 20.9[16.7] vs. 22.0[16.5]. 
Regression analysis demonstrated that SQI was negatively cor-
related with AHI, with a higher correlation coefficient in men 
comapred to women 0.33 vs. 0.29; 0.33 vs. 0.21; 0.34 vs. 0.16; 
0.30 vs. 0.17; 0.22 vs. 0.15; 0.20 vs. 0.14, and gradually decreasing 
after 40-years in women and 50-years in men.
Conclusion: In adults, with increasing age, both SQI and SE 
gradually decline and AHI increases. Sleep quality evaluated 
with CPC is higher in women than men in all age-groups, similar 
to that reported with PSG.
Support (if any): 
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INFANT SIBLING DEVELOPMENTAL MONITORING: 
EARLY SLEEP AND LANGUAGE ASSOCIATIONS
Moon West1, A.J. Schwichtenberg1
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Introduction: Toddler sleep is linked with early word learning 
and some aspects of early language. Findings vary by sample/
population (e.g., typically developing, neurodevelopmental dis-
abilities, low sociodemographic resources) but elements of sleep 
duration, variability, and timing are noted as influential. Within 
this study, toddlers (infant siblings) at low and high likelihood 
for language delays (based on a family history of autism) are 
prospectively followed from 18 to 30 months of age with assess-
ments of language and sleep to assess their associations across 
early development.
Methods: One hundred and one toddlers contributed data to 
this study with assessments at 18, 24, and/or 30 months of age. 
Toddler data were excluded if  they received an autism or another 
major neurodevelopmental disorder diagnosis (e.g., global devel-
opmental delay). Expressive and Receptive language skills were 
assessed using the Mullen Scales of Early Learning. Actigraphy 
sleep estimates included nighttime, daytime, and 24-hour sleep 
durations, sleep variability, and bedtime. All analyses included 
adjustments for child sex and maternal education.
Results: As expected, receptive and expressive language were 
consistent across early development; wherein, toddlers with 
higher language scores at 18 months continued to have higher 
language scores at 24 and 30 months (all p <.01). Nighttime 
sleep duration followed a similar pattern – toddlers who slept 
more at night at 18 months continued to sleep more at night 
at 24 and 30 months (all p ≤.05). Associations between sleep 
parameters and language were sporadic with no robust patterns 
emerging although all significant findings were in the expected 
directions. For example, at 30 months of  age, more daytime 
sleep was associated with higher expressive language scores, 
r(22) =.37, p <.05.
Conclusion: A wide variety of factors influence child language 
development with notable differences based on infant sex, mater-
nal education, and previously mastered skills. Although sleep is 
important for several developmentally consequential skills, its 
associations with language development appear nuanced and 
not as robust as other factors (as noted above). Within this study, 
the unique nature of our sample could contribute to this – as 
their language-related risks likely include a genetic loading.
Support (if any): 
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PREDICTORS OF SLEEP SATISFACTION IN FIRST YEAR 
UNIVERSITY STUDENTS
Corinne Fitzsimmons1, Michael Scullin1
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Introduction: Sleep satisfaction is a component of sleep health 
that is not well-captured by objective measures. To advance 
understanding of sleep satisfaction in student groups, we exam-
ined its correlates with habitual sleep behaviors, modifiable 
habits, environmental factors, mental health, and educational 
experiences.
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Methods: First-year undergraduate students (N=488, 72.1% 
female, 46.3% white) completed questionnaires pertaining to 
sleep behaviors, modifiable habits, mental health, and educa-
tional experiences. Sleep satisfaction was measured from 1-4 
(very good to very bad) with the single question “During the 
past month, how would you rate your sleep quality overall?” 
Following preliminary and conceptual analysis, we examined 
sleep satisfaction in relation to five composite scores: sleep hab-
its (sleep onset latency, prior night sleep duration, weekday sleep 
duration and bedtime, and morningness-eveningness score), 
modifiable behaviors (TV use in and out of bed, social media 
use in bed, time management, efficiency, and procrastination), 
environmental factors (trouble sleeping due to noise and light), 
mental health (life satisfaction, mental well-being, resilience, 
perceived stress, trait anxiety, and depression), and educational 
experiences (discrimination experiences, imposter syndrome, 
and other negative experiences).
Results: 26% of first year students indicated fairly bad or very 
bad sleep satisfaction. The composite scores explained 27.3% 
of the variance in sleep satisfaction F(5,374)=28.36, p<.001. 
Sleep habits explained the largest variance, β=.302, p<.001, 
followed by mental health, β=.270, p<.001, and environment 
factors, β=.171, p<.001. Modifiable behaviors and educational 
experiences did not explain unique variance (ps>.10). Further 
analysis indicated that the composite effects were driven by diffi-
culties with sleep onset latency β=.149, p<.001, short prior night 
sleep duration β=-.100, p=.046, short weekday sleep duration 
β=-.318, p<.001, evening circadian preferences, β=-.102, p=.043, 
exposure to disruptive noises β=.249, p<.001, and depression 
symptoms, β=.283, p<.001.
Conclusion: Sleep dissatisfaction is common amongst university 
students. Improving sleep satisfaction may require multifactorial 
approaches that address environmental and mental health con-
tributors alongside sleep restriction behaviors.
Support (if any): Support provided by the National Science 
Foundation (1920730).
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PARENTAL BEHAVIORS AND CHILD’S CARDIAC VAGAL 
FLEXIBILITY PREDICT INFANT’ SLEEP QUALITY
Nila Shakiba1, Cathi Propper2

1 Auburn University, 2 University of North Carolina at Chapel Hill

Introduction: Biological and environmental factors shape and 
impact infant’s sleep development from the first months of life 
(Sadeh et al., 2010). In a sample of African American infants 
(Mage = 6.53 months, 45% female) and their caregivers (n = 86), 
the current study examined the links between parental behav-
iors (sensitive and harsh parenting behaviors), child’s parasym-
pathetic functioning to stress, and sleep quality. Cardiac vagal 
flexibility is a physiological index of social-emotional sensitivity 
in young children (Miller et al., 2013; Shakiba et al., 2023), with 
children with greater vagal flexibility tend to be responsive and 
influenced by their familial environmental cues, either positive or 
negative cues (Muhtadie et al., 2015). The study further explored 
whether the effects of parenting behaviors on a child’s sleep 
quality may vary, in part, depending on the child’s physiological 
responsiveness and regulation in response to stressors.
Methods: Mothers and their 6-month-olds were observed dur-
ing a free-play task at the home visit. The parent-child interac-
tion was coded based on various subscales assessing caregiving 

sensitivity and harshness. Children’s parasympathetic function-
ing, indexed by the respiratory sinus arrhythmia (RSA), was 
assessed during the Face-to-Face Still Face Paradigm (FFSFP; 
Tronick et al., 1978). Child’s vagal flexibility (Miller et al., 
2013) represents the non-linear and dynamic patterns of RSA 
change over the course of the task and was modeled by using the 
latent basis growth curve modeling approach. Infant’s sleep was 
objectively measured using videosomnography and actigraphy. 
Structural equation modeling approach was performed to test 
the study’s questions.
Results: We found that the effects of parenting on children’s 
sleep efficiency, defined as the ratio of sleep interval to rest inter-
val, differed across children and depended upon their levels of 
vagal flexibility to stress. High-sensitive caregiving predicted 
greater sleep efficiency only in infants who exhibited high vagal 
flexibility or adaptive patterns of parasympathetic regulation 
across the FFSFP. Similarly, for infants with high (but not low) 
vagal flexibility, high levels of harsh parenting predicted lower 
sleep efficiency.
Conclusion: The findings highlight the importance of consid-
ering the interplay between biological and environmental fac-
tors to better understand individual differences in infants’ sleep 
development and patterns.
Support (if any): Eunice Kennedy Shriver NICHD, 
Grant#R21HD077146.
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ASSOCIATIONS BETWEEN PARENTAL BEDTIME 
BEHAVIORS AND SLEEP QUALITY IN TODDLERS
Jennifer Holmes1, Rebecca Spencer1

1 University of Massachusetts, Amherst

Introduction: In early childhood, helping children develop 
healthy sleep habits is paramount. Much attention is placed on 
ensuring children develop good sleep hygiene practices, largely 
through encouraging consistent bedtime routines. There is, how-
ever, a lack of consensus on what bedtime behavior strategies 
are best to encourage optimal child sleep. Thus, we aimed to 
explore how parental bedtime behaviors relate to sleep quality 
in toddlerhood. We hypothesized that greater use of interactive 
bedtime behaviors (e.g., cuddling, feeding, reading before bed) 
would relate to poorer quality sleep in toddlers, as evidenced by 
longer sleep latency, shorter nighttime sleep, and less consistent 
sleep timing. Conversely, more frequent parental encouragement 
to self-soothe to sleep would relate to better sleep quality.
Methods: Toddlers (n=53, M age=22.7 mos) wore actigraph 
watches on their ankle for up to 14 nights. Primary caregivers 
(98% mothers) completed sleep diaries as well as the Parental 
Interactive Bedtime Behavior Scale (PIBBS). The PIBBS allowed 
us to determine the frequency with which caregivers employ 
common bedtime behavior strategies, including Active Comfort, 
Passive Comfort, Movement, or Encouraging Autonomy. 
Actigraph data was scored according to accepted standards and 
averaged across all nights of wear (M=9.3 nights).
Results: Partial Pearson’s correlations were used to determine 
relations between parental bedtime behaviors and toddler’s 
objective sleep measures. We controlled for SES as it was signif-
icantly associated with most bedtime behaviors. Nighttime sleep 
duration was negatively associated with Active Comfort (r=-
.478, p<.001), Passive Comfort (r=-.359, p=.01), and Movement 
(r=-.323, p=.02) strategies, while it was marginally positively 
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associated with Encouraging Autonomy (r=.266, p=.06). Sleep 
midpoint was positively associated with parental use of Active 
Comfort (r=.415, p=.003). Lastly, variability in sleep midpoint 
was negatively associated with Encouraging Autonomy (r=-.516, 
p<.001). Sleep latency was not related to any bedtime behaviors.
Conclusion: Overall, greater parental tendency to encourage 
autonomy as part of their toddler’s bedtime routine was asso-
ciated with longer sleep duration and more consistent sleep 
timing. When parents used more interactive strategies such as 
Active Comfort, toddlers tended to have shorter overnight sleep 
and later sleep timing. Future analyses will explore to what 
extent parent bedtime behavior strategies relate to pre-existing 
child sleep problems.
Support (if any): 
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0316
DAY-TO-NIGHT SLEEP RATIOS AND GUT MICROBIOME 
COMPOSITION IN INFANCY: A LONGITUDINAL 
ANALYSIS
Megan Petrov1, Sterling Wright2, Corrie Whisner2

1 Edson College of Nursing and Health Innovation, Arizona State 
University, 2 Arizona State University

Introduction: Infancy is a critical period for neurodevelopment 
and long-term health. Emerging evidence suggests that sleep-
wake circadian rhythms and the gut microbiome (GM) are 
interlinked and influence these outcomes, yet this relationship 
remains underexplored. This study examines whether day-to-
night sleep duration ratios in infancy are associated with GM 
community structure and species abundance during the first year 
of life.
Methods: A subset of mother-infant dyads from the Snuggle 
Bug / Acurrucadito cohort was analyzed. In total, 80 full-term 
infants provided 24-hr actigraphic sleep recordings and fecal 
samples at six time points (3 and 8 weeks, 3, 6, 9, and 12 months). 
The primary sleep variable included in the gut microbiome anal-
ysis was the average proportion of nocturnal total sleep (NTST) 
relative to 24hr TST (24TST). Fecal microbial DNA was 
extracted using DNeasy Pro kits and analyzed via PacBio’s full-
length16S rRNA gene sequencing, processed with the HiFi-16S 
Nextflow pipeline to generate high-quality amplicon sequence 
variants (ASV). Beta diversity, based on Aitchison distance, was 
assessed using ADONIS in QIIME2 while adjusting for individ-
ual and age effects. A linear mixed-effect model with Maaslin2 
(q-value≤0.25) was employed to identify differentially abundant 
species.
Results: From 80 participants, 196 valid actigraphy and 
fecal samples were provided. The NTST/24TST significantly 
increased with age (β±SE=0.02±0.01, p=0.033, range: 0.57-
0.99). NTST/24TST was significantly associated with gut micro-
bial community structure after adjusting for time and individual 
effects (R2=0.014, p=0.016). While the interaction between the 
age of the infant and NTST/24TST was not significant (p=0.07), 
the effect size was notable (R2=0.22). Four species were differen-
tially abundant: Anaeroglobus massiliensis (β=-0.05, p=0.0002, 
q=0.08), Enterobacter cloacae (β=-0.23, p=0.002, q=0.20), and 
Haemophilus D. sp. 001915335 (β=-0.034, p=0.002, q=0.20) were 
associated with lower NTST/24TST, with the latter species being 
an opportunistic pathogen. Conversely, Mediterraneeibacter 
faecis (β=0.62, p=0.002; q=0.20), a short-chain fatty acid pro-
ducer, was associated with higher NTST/24TST.

Conclusion: Day-to-night sleep duration ratio differentiated 
gut community structures in infancy. Although these findings 
are preliminary, lower NTST/24TST may reflect a microbiome 
profile with reduced beneficial microbe abundances. Together, 
these findings highlight the need for further investigation into 
the connection between sleep-wake rhythms and gut microbiome 
composition.
Support (if any): R01HL147931
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MEASUREMENT CONSISTENCY OF HABITUAL SLEEP 
PATTERNS OF CHILDREN AND ADOLESCENTS IN THE 
MOTRPAC STUDY
Ariel Neikrug1, Shlomit Radom-Aizik1, Ivy Chen1, 
Annamarie Stehli1, Henry Lin1, Dylan Barry1, Greyson Hanson1, 
Bryce Mander1, Ruth Benca2

1 University of California, Irvine, 2 Wake Forest University

Introduction: Characterizing habitual sleep patterns in children 
and adolescents is challenging due to the well-documented var-
iability inherent in standard assessment methods, which often 
yield poor to moderate internal consistency. This quality control 
study aimed to evaluate the internal consistency of habitual sleep 
assessment methods (questionnaire, sleep diary, and accelerom-
etry) using data from the Interacting Mechanisms of SLeep and 
Endurance Exercise in Pediatrics (iSLEEP) study, an ancillary 
project of the UCI pediatric Molecular Transducers of Physical 
Activity Consortium (MoTrPAC). Additionally, it examined 
whether incorporating sleep/wake pattern parameters into sleep 
continuity measures improve internal consistency.
Methods: Seventy-seven healthy children and adolescents 
(Mage=15.0±2.3 years, 62.3%f) completed the iSLEEP 
MoTrPAC ancillary study including questionnaire [School 
Sleep Habit Survey (SSHS)] and 7-14 days of accelerometry 
(Actiwatch) with daily sleep diaries. Sleep continuity variables 
[i.e., sleep onset/offset times, midsleep time, total sleep time 
(TST), and sleep efficiency (SE)], were derived from SSHS, diary, 
and accelerometry (using standardized scoring approaches that 
include the diary). Behavioral sleep/wake patterns were estimated 
using UP/DOWN times/slopes, deriving from Shape Language 
Modeling (SLM) using minute-by-minute activity counts. 
Internal consistency (Cronbach’s alpha) and reliability coeffi-
cients were computed. Factor analyses identified latent struc-
tures which were correlated between measurement approaches, 
and the contribution of sleep/wake pattern correlation metrics 
to traditional sleep continuity measures from accelerometry was 
evaluated.
Results: Sleep continuity measures from diaries (α=0.63) and 
accelerometry (α=0.65) demonstrated similar moderate inter-
nal consistency, while questionnaire showed expected poor 
consistency (α=0.21). Behavioral sleep/wake pattern variables 
(UP/DOWN times/slopes) showed good and acceptable inter-
nal consistency (α=0.78). Factor analyses identified two key 
components solutions for sleep continuity measures in dia-
ries and accelerometry: Factor 1: sleep timing (onset, offset, 
midsleep; p’s< 0.001) and Factor 2: TST and SE (p’s< 0.001). 
Factors were significantly correlated between the measurement 
approaches (timing factor, r=0.87; TST/SE factor, r=0.50, p’s< 
0.001). Integrating behavioral sleep/wake pattern variables with 
the traditional accelerometry-derived sleep continuity measures 
resulted in strong internal consistency (α=0.83).
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Conclusion: Diary and accelerometry exhibited comparable 
internal structure and validity of habitual sleep pattern charac-
terization in children and adolescents. Incorporating behavioral 
sleep/wake activity patterns alongside traditional sleep continu-
ity measures enhances validity measures.
Support (if any): Support: R01 HL153807, U01 AR071158, 
PERC Systems Biology Program.
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LONGITUDINAL STUDY OF SLEEP DURATION AND 
VARIABILITY ACROSS EARLY CHILDHOOD
Allison Swift1, Melissa Horger1, Jennifer Holmes1, Tracy Riggins2, 
Rebecca Spencer1

1 University of Massachusetts, Amherst, 2 University of Maryland

Introduction: Sleep is critical to early physical, cognitive, and psy-
chomotor growth. Sleep patterns, including duration, timing, and 
quality, change drastically across early childhood. Most previous 
work has relied on caregiver-reported sleep times, who typically 
overestimate their child’s sleep duration, and data is often cross-sec-
tional. Here we used a staggered longitudinal design to examine 
objectively-measured changes in sleep across early childhood.
Methods: 65 infants and toddlers (36 females; 9-31 months) 
wore actigraph watches for up to 16 days. Infants < 26 months 
wore the actigraph on their left ankle, while older toddlers wore 
the actigraph on their left wrist. Caregivers completed a sleep 
diary detailing sleep onset and offset times for all sleep bouts. 
Actigraphy was scored in Philips Actiware by trained scorers. 
Children were assessed at 9, 12, 15, 16, 21, and/or 26 months. 
Data include children with data at 1-3 ages.
Results: Not surprisingly, total 24-hour sleep duration decreased 
with age (F(6,58)=4.581, p< 0.0001). Tukey posthoc tests identi-
fied significant differences between 12 and 21 months (p< 0.05), 
and 12 and 26 months (p< 0.05). While the impact of age on 
overnight sleep duration was not significant (F(6,58)=2.009, 
p=0.0789), we found a significant effect of age on nap duration 
(F(6,58)=3.776, p< 0.005) with significant differences between 
12 to 26 month groups (p< 0.05) and 15 to 26 month groups 
(p< 0.05). There was also a significant effect of age on nap effi-
ciency (F(6,58)=2.437, p< 0.05), but not night sleep efficiency. 
We found no significant effect of age on overnight sleep mid-
point variability (F(6,58)=0.442, p=0.848).
Conclusion: We will provide a rare view of sleep changes in this 
critical window when sleep is thought to change drastically in 
duration and consolidation. These data are useful for identifying 
critical points of sleep changes which is essential for considering 
interventions on sleep for children at-risk. Moreover, these tran-
sition points will also be useful for further research seeking to 
identify underlying mechanisms for changes in sleep.
Support (if any): NIH R01HL169995 and NIH R01 HL164628
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DOES SLEEP PHYSIOLOGY PREDICT LANGUAGE AND 
LITERACY DEVELOPMENT IN EARLY CHILDHOOD?
Lena Gaudette1, Lindsey Mooney2, Melissa Horger2, 
Tracy Riggins3, Rebecca Spencer2

1 University of Massachusetts Amherst, 2 University of 
Massachusetts, Amherst, 3 University of Maryland

Introduction: Sleep is essential for cognitive and emotional 
development, influencing key processes such as memory con-
solidation and emotional regulation. This exploratory research 
investigates the relationship between sleep parameters and lit-
eracy engagement behaviors, including children reading inde-
pendently, being read to, and family participation in reading and 
writing tasks. We hypothesized that greater engagement in these 
activities would be associated with greater N3 sleep due to liter-
acy-related learning and plasticity.
Methods: Participants were 15 3-5-year-old children (8 female). 
Parents completed a questionnaire probing home, language, and 
literacy activities. Polysomnography was recorded for both nap 
and overnight sleep either in-lab or in-home. Sleep parameters 
included percentage of time spent in each sleep stage (%N1, 
%N2, %N3, and %REM) as well as total sleep time (TST).
Results: Positive associations were observed between the fre-
quency of children engaging with books at home (e.g., looking 
at books, asking to be read to) and %N3 during overnight sleep 
(r(13)=0.53, p=0.04), but not time spent in other sleep stages or 
TST. There was no significant relationship between language 
acquisition measures and other sleep stages, nor nap sleep 
physiology.
Conclusion: These findings suggest that N3 may play a role in 
processing home-based literacy-related learning in children. The 
strength of this relation relative to other literacy behaviors may 
be related to in-home literacy activities occurring close to bed-
time. These results are consistent with other literature on sleep’s 
role in language acquisition and may point to learning expe-
riences prior to bedtime being prioritized in sleep, a focus for 
future research.
Support (if any): 
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SCREEN TIME IS ASSOCIATED WITH SUBOPTIMAL 
ACTIGRAPHIC SLEEP IN SIX-MONTH INFANTS
Megan Petrov1, Nana Jiao2, Magdalena Olson3, Corrie Whisner3

1 Edson College of Nursing and Health Innovation, Arizona State 
University, 2 Children’s Nutrition Research Center, Baylor College 
of Medicine, 3 Arizona State University

Introduction: Screen time is linked to sleep problems in young 
children, but few studies have examined this in infants using 
actigraphy. We aimed to assess infant screen time in association 
with actigraphy-assessed sleep patterns at six months of age 
among an active, ongoing cohort.
Methods: Fifty-six, full-term (≥37wk), singleton infants with 
normal weight (2.5-4kg) and without major medical problems 
were recruited from Phoenix, Arizona. At 6 months, infants 
wore an actigraph to capture five 24hr sleep periods (i.e., 24hr 
total sleep time [TST, hh:mm], nocturnal TST [hh:mm], bed-
time [AM/PM], sleep onset latency [min], number of long wakes 
[>5min], nocturnal longest sleep bout [min], nocturnal time-in-
bed [hh:mm]). Mothers reported on typical daily infant attentive 
screen time, and the time spent watching or in the presence of 
screens in the hour before bedtime. Infant weight was collected 
via digital scale and weight-for-age z-score (WAZ) by sex was 
computed. Multivariate ANOVA models for all sleep variables 
by daily infant screen time (median split: < 10 vs. ≥10min) and 
by infant screen exposure before bedtime (median split: < 20 vs. 
≥20min) adjusted for infant sex and WAZ were conducted.
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Results: At six months, infant’s mean 24hrTST, nocturnal TST, 
bedtime, sleep onset latency, long wakes, nocturnal longest sleep 
bout, and nocturnal time-in-bed were 11:47±1:15, 9:33±0:58, 
20:20±1:14 PM, 19.6±14.6min, 3.2±1.6 wakes, 2:50±1:07, and 
10:51±1:00, respectively. Daily screen time ≥10min, relative to < 
10min, was significantly associated with less 24hrTST (M±SE: 
11:17±0:16 vs. 12:13±0:15, F[1,37]=6.00, p=0.019), less noc-
turnal TST (M±SE: 9:16±0:11 vs. 9:50± 0:12, F[1,51]=4.3, 
p=0.04), later bedtime (M±SE: 20:47±0:14 vs. 19:52± 0:15 PM, 
F[1,51]=7.2, p=0.01), and less nocturnal time-in-bed (M±SE: 
10:34±0:12 vs. 11:10±0:12, F[1,51]=4.3, p=0.04). There were no 
differences in any sleep quality measures. In models of infant 
screen exposure before bedtime, ≥20min was trending toward 
longer sleep onset latency (M±SE: 23.6±2.8 vs. 16.0±2.7min, 
F[1,51]=3.8, p=0.056, ηp2=0.07). There were no other signifi-
cant or trending differences in sleep outcomes.
Conclusion: Greater daily attentive infant screen time at six 
months of life was associated with compromised sleep oppor-
tunity, quantity, and later bedtimes but not sleep quality. Screen 
exposure before bedtime may be related to potential delays in 
sleep onset.
Support (if any): R01HL147931
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THE OVERLAP OF SLEEP AND SCREEN USE: PATTERNS 
OF SMARTPHONE USE BEFORE AND AFTER SLEEP 
ONSET IN ADOLESCENTS
Orsolya Kiss1, Ruby Fan1, Evelyn Perez-Amparan1, 
Hannah Giarrusso2, Nicole Arra1, Marie Gombert1, 
Janosch Linkersdörfer3, Eva M Müller‐Oehring4, Jason 
M. Nagata5, Fiona Baker1

1 SRI International, 2 Center for Health Sciences, SRI International, 
Menlo Park, CA, USA, 3 Department of Psychiatry, University of 
California, 4 Department of Neurology and Neurological Sciences, 
Stanford University School of Medicine, 5 Division of Adolescent 
and Young Adult Medicine, Department of Pediatrics, University of 
California San Francisco

Introduction: Sleep is important for emotional, behavioral, and 
cognitive development in adolescents. Prior research shows that 
smartphone use, particularly around bedtime and during the 
night, can interfere with sleep, however, findings mostly rely on 
self-reported measures. Here, we address this gap by combin-
ing objective smartphone usage and sleep measures to examine 
smartphone use around sleep onset and during the sleep period.
Methods: Participants included 653 adolescents (Mean 
age=14.09 years) from the Adolescent Brain Cognitive 
Development (ABCD) Study. Smartphone use was recorded over 
three weeks using the Effortless Assessment Research System 
(EARS) app, which logged the last engagement in multiple app 
categories. Sleep onset and sleep period were measured with 
Fitbit Charge 2 wearables. Screen use events were categorized as 
daytime usage; usage near sleep onset: for one hour before and 
one hour after sleep onset, nighttime usage (overlapping sleep); 
and after-sleep morning usage.
Results: Screen activity within one hour before sleep onset 
occurred in 91.0% of participants, with 81.8% showing this pat-
tern on more than half  the days. Usage in the hour after sleep 
onset was observed in 45.7% (20.1% on more than half  the 

days), while 56.0% had nighttime screen activity (29.9% on more 
than half  the days). Significant weekday vs. weekend differences 
emerged in daytime usage categories. Daytime usage within one 
hour before sleep onset was higher on weekdays (6.8%) than on 
weekends (6.1%, t=2.54, p=0.011), as was overall daytime usage 
(66.4% vs. 61.0%, t=4.59, p<.001). Nighttime usage showed 
no significant weekday-weekend differences. Social networking 
apps were most frequently used across all categories. Significant 
correlations were observed between daytime usage within one 
hour before sleep onset and nighttime usage one hour after sleep 
onset (r=0.48, p<.001) and between daytime usage and night-
time usage (r=0.35, p< 0.001).
Conclusion: Screen use around sleep onset and during the night 
is highly prevalent among adolescents, with social media app 
usage dominating at all times of the day. Associations between 
daytime and nighttime proximity to sleep onset usage suggest 
persistent screen habits, highlighting the need for interventions 
promoting healthier use patterns, especially near sleep onset.
Support (if any): National Institutes of Health: U01DA041022, 
R01MH128959, R01MH135492
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BODY COMPOSITION AND DIETARY INTAKE 
ASSOCIATES WITH SLEEP MACRO-ARCHITECTURE IN 
YOUNG ADULTS
Daphne Valencia1, Caroline Chovanes2, Sue Shapses2, 
Andrea Spaeth2

1 Rutgers University, New Brunswick, 2 Rutgers University

Introduction: Insufficient sleep is associated with excess body fat 
and daytime sleepiness in adults. Prior work has also shown that 
body fat percentage associates with increased rapid-eye move-
ment sleep (REM) and that fiber intake associates with increased 
slow wave sleep (SWS). Here we aimed to examine relationships 
between body composition and sleep macro-architecture in 
young adults, who are at increased risk for insufficient sleep.
Methods: Participants were 55 students enrolled at a large 
public university (20.3±1.68y, 35 female) who completed the 
Epworth Sleepiness Scale (ESS) and dietary screening question-
naire (DSQ), wore an actigraph on their non-dominant wrist 
24/7 for 14 days and completed at-home polysomnography on a 
night where they were instructed to remain in bed for 9h. Body 
composition and bone metrics were measured by dual X-ray 
absorptiometry. Pearson’s and Spearman’s correlations analyzed 
relationships between body composition and sleep variables.
Results: Higher BMI associated with poorer actigraphy-meas-
ured sleep efficiency (ρ = -0.425, p < 0.01) and greater wake after 
sleep onset (ρ=0.34, p< 0.01). Greater fat mass associated with 
less total sleep time (actigraphy: r=-0.32, p< 0.05; PSG: r=-0.27, 
p< 0.05), poorer sleep efficiency (PSG: r=-0.28, p< 0.05) and 
greater daytime sleepiness (r=0.29, p< 0.05). Greater bone min-
eral content (BMC) was associated poorer sleep efficiency SE 
(r=-0.26, p< 0.05). In n=25 with completed DSQ, calcium (ρ=-
0.45, p< 0.05) and dairy (ρ=-0.401, p< 0.05) intake also associ-
ated with poorer sleep efficiency.
Conclusion: Findings contribute to growing evidence demon-
strating bidirectional relationships between sleep health and 
body composition, particularly fat mass.
Support (if any): 
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STOP MAKING TEENS GO TO BED BEFORE THEIR 
DLMO! IT’S HURTING THEIR FEELINGS!
Allison Monterastelli1, Nina Blaise1, Ieva Misiunaite1, 
Charmane Eastman1, Stephanie Crowley1

1 Rush University Medical Center

Introduction: Most adolescents experience chronic sleep restric-
tion and circadian misalignment due to delayed sleep propen-
sity combined with early school start times. The present analysis 
aims to examine adolescent mood under conditions of sleep 
restriction and circadian misalignment.
Methods: 74 (37 female) adolescents (14.1-18.0 years) completed 
a 15-day study. Participants spent days 1-7 (baseline) at home fol-
lowing individualized 10-h sleep schedules. Participants lived in 
the laboratory on days 8-14. On days 9-13, sleep was restricted by 
delaying bedtime 1.5h (n=20), 3h (n=23), or 4.5h (n=20). Between 
baseline bedtime and delayed bedtime, 34 participants wore 
amber-lensed glasses (16±2 lux), and 29 participants remained 
in room light without glasses (104±11 lux). Eleven participants 
continued the 10-h sleep opportunity followed during baseline. 
On day 11, sleep/dark shifted 1.5h earlier. On days 12-13, sleep/
dark shifted 1h earlier each day. All participants received 1.5h of 
bright light (8595±834 lux) within 5 minutes of waking on days 
12-14. Circadian phase (dim light melatonin onset (DLMO)) was 
measured on days 8 and 14. The protocol produced a wide dis-
tribution of day 14 DLMOs (17:30–4:10). Throughout the study, 
participants completed visual analog scales before bed to assess 
mood. An individual’s mood on day 13 (after 2.5-h sleep/dark 
advance) was subtracted from their baseline week average. Mood 
change scores were compared between participants with day 14 
DLMOs before (n=43; “aligned”) or after (n=31; “misaligned”) 
day 13 scheduled bedtime. Day 14 DLMOs ranged from 4.5h 
before to 3.3h after day 13 bedtime.
Results: Misaligned teens reported feeling more tense (p=0.02), 
less energetic (p=0.02), and less calm (p=0.03) than aligned 
teens. The use of amber-lensed glasses only impacted feelings 
of calmness; participants wearing glasses were calmer than indi-
viduals without (p=0.05). Sleep duration only impacted feel-
ings of sleepiness; the 10-h group felt less sleepy than the 8.5-h 
(p=0.05), 7-h (p=0.08), and 5.5-h (p=0.02) groups. Changes in 
happiness, temper, irritability, and concentration did not differ 
in any analyses.
Conclusion: These results indicate that circadian misalign-
ment plays a role in adolescent mood. Subsequent analyses will 
expand the current focus beyond the evening by evaluating mood 
at different times of day.
Support (if any): R01 HL146772 (Crowley)
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LIGHT AFTER LUNCH: AFTERNOON BRIGHT LIGHT IS 
NOT EFFECTIVE FOR ADVANCING CIRCADIAN PHASE 
OF ADOLESCENTS
Elaine Poole1, Allison Monterastelli1, Charmane Eastman1, 
Stephanie Crowley1

1 Rush University Medical Center

Introduction: Morning bright light is most effective in shifting 
circadian phase earlier; however, our adolescent PRC to bright 

light unexpectedly showed phase advances in response to bright 
light timed in the afternoon (Crowley & Eastman, JBR 2017 
32(4):334-344). The current ongoing study is examining phase 
shifts in response to three bright light schedules: morning bright 
light (MBL), afternoon bright light (ABL), and a combination 
of morning and afternoon bright light (MBL+ABL) compared 
to a room light (RL) control.
Methods: So far, 51 adolescents (27F) aged 18.3-20.9 years com-
pleted a two-week study. During the first week, participants fol-
lowed a rigid individualized 9-hour sleep schedule at home. On 
days 8-13, participants lived in the lab. On day 8, participants 
completed initial phase assessments to determine Dim Light 
Melatonin Onset (DLMO). On day 9, they followed their base-
line sleep schedule. On days 10-12, their sleep (dark) advanced 
1-hour earlier each day. DLMO was measured again on day 13. 
Three groups received bright light from light boxes (8542±820 
lux, 45-min exposures totaling 3h/day) on days 10-13 at the fol-
lowing times: all 4 exposures started 5h after wake (ABL; n=18), 
all 4 exposures started within 5 minutes of wake (MBL; n=7), or 
2 exposures started within 5 minutes of wake and 2 exposures 
started 7 h after wake (MBL+ABL; n=8). A fourth group (RL; 
n=17) completed the same protocol but remained in room light 
(45±22 lux).
Results: DLMO advanced in all groups (RL: 0.8±0.5h; ABL: 
0.9±0.6h; MBL: 1.9±0.9h; MBL+ABL: 0.9±0.6h). A main effect 
of group (F(3,46)=5.86, p=.002) was explained by the MBL 
group showing larger phase advances compared to all other 
groups (p’s<.02).
Conclusion: Gradually advancing the sleep (dark) schedule by 
1h/day for 3 days advanced the circadian clock of adolescents by 
~1h. Adding 3h of morning bright light increased the advance to 
~2h. Afternoon bright light, even when combined with morning 
light, did not significantly change the phase advance obtained by 
advancing sleep (dark) only.
Support (if any): R01 HL151512 (Crowley)
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Introduction: Puberty involves physiological changes in circa-
dian oscillatory processes that impact circadian preferences and 
sleep-wake patterns. During this stage, individuals tend to have 
an eveningness preference and this circadian clock delay peaks 
at the end of adolescence. However, excessive exposure to light 
at night and social demands, such as school schedules, can lead 
to accumulated sleep debt, negatively impacting health and 
performance
Methods: A cross-sectional study was conducted at the 
Premature Outpatient Clinic of UNIFESP/EPM, involving 
58 preterm children and adolescents aged 10 years and older. 
School or work shift schedules and pubertal status were self-re-
ported. The Morningness-Eveningness Scale (M/E) and the 
Munich Chronotype Questionnaire were evaluated. Linear 
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regression analyses were performed to evaluate the impact of 
school or work shifts and pubertal development on sleep habits. 
The significance level adopted was 5%
Results: Our sample consisted of 65.5% females and 34.5% males, 
with a mean age of 14.3±2.9 years. 44.7% studied or worked in 
the morning, 23.7% in the afternoon, 7.9% at night; 18.4% in full-
time shifts, and 5.3% had undefined schedules. The average score 
of the M/E questionnaire was 31.4±5.06, indicating a stronger 
preference for morningness. Participants who work or study 
in the morning woke up earlier (5:54a.m.±0:30) than the night 
group (8:48a.m.±2:00) and afternoon group (08:45a.m.±01:32) 
during weekdays. Those who study or work in the morning slept 
less (07:44±01:26h) than the night (10:00±2:17h) and afternoon 
(10:18±1:30h) groups on weekdays. Regarding pubertal develop-
ment, for each additional point on the pubertal scale, there was a 
6-minute reduction in wake-up time and a 9-minute reduction in 
sleep duration during weekdays
Conclusion: The results indicated that social demands such as 
study or work shifts greatly impacted sleep habits. Even indi-
viduals with more advanced pubertal development, marked by 
a greater tendency to be an evening person, woke up earlier, had 
shorter sleep durations on weekdays, and expressed preference 
for morningness
Support (if any): Fundação de Amparo à Pesquisa do Estado de 
São Paulo (FAPESP); Conselho de Desenvolvimento Científico e 
Tecnológico (CNPq); Associação Fundo de Incentivo à Pesquisa 
(AFIP)
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Introduction: Moderate-to-vigorous physical activity (MVPA; 
exercise that elevates heart rate and breathing), generally has 
positive effects on sleep outcomes, such as improved sleep effi-
ciency, reduced sleep onset latency (SOL), and increased total 
sleep time (TST). Less is known about the ideal time of day to 
exercise for benefits towards sleep, though preliminary evidence 
suggests that late-evening MVPA can worsen sleep efficiency and 
increase SOL. This study aims to investigate how the timing of 
physical activity across various times of day influences same-
night sleep outcomes in adolescents.
Methods: We analyzed sleep and activity pattern data from 
adolescents (ages 14–18; N = 100) across three separate studies. 
Sleep and physical activity were collected across a 7-10 day mon-
itoring period using Actiwatch 2 devices to assess for sleep, and 
Actigraph GT3x+ devices to assess for physical activity. Daily 
activity was broken down into three distinct periods of the day: 
After waking (within 2 hours of waking), during the day (after 2 
hours of waking until 2 hours before bedtime), and before sleep 
(< 2 hours before bedtime). A linear mixed-effects model was 
performed to analyze how MVPA during these three time peri-
ods impact same night sleep, including: wake after sleep onset 
(WASO), SOL, sleep period length, and sleep efficiency.
Results: We observed that MVPA before sleep predicted 
increased WASO (p=<.01). In addition, we found that MVPA 
before sleep predicted decreased SOL (p=<.001). Activity after 
waking and during the day did not positively or negatively 

predict any sleep variables, and sleep efficiency was not predicted 
by any activity timing.
Conclusion: These findings suggest that a more nuanced 
approach to physical activity recommendations, specifically tai-
lored to specific types of insomnia, may be beneficial. For ado-
lescents with sleep onset insomnia, engaging in physical activity 
right before bed may help reduce the time it takes to fall asleep, 
while those with maintenance insomnia may benefit more from 
morning or daytime activity to improve sleep throughout the 
night. Future research could explore how physical activity timing 
impacts adolescents’ sleep when misaligned with their chrono-
type. Additionally, studies could identify which activity types 
and intensities are most effective for improving sleep outcomes.
Support (if any): 
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Introduction: Adolescence involves well-known changes in 
sleep and circadian patterns, further influenced by contextual 
variations (seasons and school/vacation). Using both subjec-
tive (sleep diaries) and objective (accelerometry) data from the 
Interacting Mechanisms of SLeep and Endurance Exercise in 
Pediatrics (iSLEEP) study, an ancillary project to the UCI pedi-
atric Molecular Transducers of Physical Activity Consortium 
(MoTrPAC), this study evaluated contextual factors as a quality 
control measure. The aim was to assess whether the data reflect 
expected seasonal and contextual variability, confirming the 
need for adjustments for these confounding factors to ensure 
data integrity in future analyses.
Methods: Seventy-seven healthy children and adolescents 
(Mage=15.0±2.3yrs, 62.3%f) who completed the iSLEEP 
Pediatric MoTrPAC Ancillary study underwent 7–14 days of 
accelerometry (Actiwatch) alongside daily sleep diaries. Assessed 
sleep parameters included sleep onset/offset times, midsleep time, 
total sleep time (TST), and sleep efficiency (SE). Circadian met-
rics included UP/DOWN times and slopes, deriving from Shape 
Language Modeling (SLM) using minute-by-minute activity 
counts. Non-parametric one-way ANOVAs, adjusted for age and 
sex, were conducted to assess whether sleep and circadian data 
showed expected patterns across seasons and school/vacation 
periods, validating the need for contextual adjustments.
Results: Significant seasonal and contextual variability was 
observed in sleep offset, midsleep, and UP times, with later tim-
ing during summer and no-school periods compared to spring 
and school periods (p’s< 0.05). In contrast, no significant varia-
tions were found in sleep onset time, TST, SE, or DOWN time/
slope. Consistent findings were observed in subjective and objec-
tive methods, enhancing confidence in data integrity.
Conclusion: Consistent with prior research, certain sleep and 
circadian parameters (sleep offset, midsleep, and UP times) 
reliably reflect seasonal and school-related variability, highlight-
ing their sensitivity to contextual changes between school and 
vacation periods that were also reflected in the summer season. 
In contrast, parameters like sleep onset and TST appear less 
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responsive. The complementary use of subjective and objective 
methods enhances methodological rigor and provides insights 
for optimizing data interpretation. These findings underscore 
the need for context-specific adjustments in data analyses and 
emphasize the importance of robust data quality and validity 
assessment in pediatric sleep research.
Support (if any): R01 HL153807, U01 AR071158, PERC 
Systems Biology Program.
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Introduction: Sleep plays a vital role in brain development during 
adolescence. However, the relationship between sleep architec-
ture and white matter remains poorly understood. Additionally, 
little is known about how puberty influences these associations, 
despite adolescence being a period of significant sleep and white 
matter changes. We investigated the association between sleep 
architecture and white matter integrity during early adolescence 
and examined whether these relationships vary with puberty. 
The uncinate fasciculus was selected due to its association with 
sleep and its role in emotion and memory, making it particularly 
relevant for studying sleep-related effects.
Methods: A total of 455 adolescents (Female=217; Age 
range=10.75-13.41 years; Mean age[SD]=11.97[0.65]years) from 
the Adolescent Brain Cognitive Development (ABCD) study 
with good quality diffusion MRI and Fitbit wrist monitoring 
were included. Sleep architecture (light, deep, and REM) was 
estimated from Fitbit data. Neurite Orientation Dispersion and 
Density Imaging (NODDI) metrics were derived from diffusion 
MRI: Neurite Density Index (NDI) to measure neurite density 
and Orientation Dispersion Index (ODI) to assess neurite organ-
ization. Linear regressions tested cross-sectional associations 
between sleep stages and white matter. Pubertal status (136 pre-
pubertal vs. 319 undergoing puberty) was included as an interac-
tion. Age and sex at birth were covariates.
Results: Longer duration of REM sleep was associated with 
greater uncinate fasciculus NDI (β=0.27,P=.003). Shorter dura-
tion of light (β=-0.21,P=.008) and deep (β=-0.14,P=.005) sleep 
were associated with greater uncinate fasciculus ODI. While the 
effect of deep sleep was consistent across puberty groups, pre-
pubertal adolescents showed stronger effects of REM sleep on 
NDI (β=0.24,P=.006) and light sleep on ODI (β=-0.20,P=.017) 
relative to those already undergoing puberty.
Conclusion: This analysis highlights the role of  sleep in white 
matter development during early adolescence, with stage-spe-
cific and puberty-dependent associations between sleep archi-
tecture and white matter. REM sleep enhance neurite density 
(↑NDI), potentially supporting axonal growth. In contrast, 
light and deep sleep improve white matter organization (↓ODI), 
crucial for efficient brain network connectivity. These findings 
provide new insights into sleep’s associations with white mat-
ter structure and imply differential importance of  specific sleep 
physiological features for white matter development by devel-
opmental stage.
Support (if any): Brain & Behavior Research Foundation (PI: 
Lima Santos).
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Introduction: Non-REM (nREM) sleep features, particularly 
slow oscillations (SO) and spindle activity, are associated with 
cognitive development in early childhood. These hallmarks of 
nREM sleep support memory consolidation, with SO-spindle 
coupling proposed as a key mechanism. Meanwhile, the devel-
oping hippocampus has been shown to support memory abilities 
in young children. Within the hippocampus, the CA1 subfield 
plays a unique role in memory processes, particularly replay and 
the integration of new information. The development of the 
hippocampus and its subfields coincides with changes in sleep 
morphology, such as increased spindle density and refinement 
of SO-spindle coupling, which are predicted to reflect maturing 
memory systems. Investigating the interplay between these sleep 
features and the hippocampus during early childhood is essential 
for understanding how memory is supported during this critical 
developmental period.
Methods: Preschool-aged children (N = 26; M= 4.26 years, 
SD=0.65 years, Range=3.43-5.82 years) underwent ambulatory 
polysomnography during a daytime nap. Expert scorers and a 
custom MATLAB program (PSGPower) delineated individual 
sleep states, sleep spindles, and SOs in 30s epochs. A T1-weighted 
magnetic resonance imaging (MRI) scan was used to delineate 
hippocampal subfield volumes, quantified by volumetric analysis 
using Freesurfer 6.0.
Results: When controlling for age and total sleep time, the num-
ber of coupled SOs and spindles within the central areas during 
slow wave sleep as well as between the central and frontal areas 
correlated with the size of the CA1 (right: r(24)=.41, p=.05; 
left: r(24)=.34, p=.10), but not the dentate gyrus/CA2-4, or the 
subiculum.
Conclusion: The relation between CA1 volume and central 
SO-spindle coupling during slow wave sleep underscores the 
burgeoning functional specialization of hippocampal subfields 
during early childhood development, as well as the memory-sup-
porting significance of slow wave sleep. With the CA1 developing 
earlier than other subfields, it may lead the charge for consolida-
tion of long-term memories. As such, increased coupled SOs and 
spindles may occur more when the CA1 is further developed. 
Subsequent analyses will explore phase amplitude coupling spe-
cifically in relation to hippocampal subfield volumes, elucidating 
the importance of both for memory and neuroplasticity.
Support (if any): NSF BCS-1749280, NIH HD-094758
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Introduction: Rest-activity rhythms (RAR), a behavioral mani-
festation of circadian rhythms, represent the patterns of activity 
and rest/sleep across a 24-hour period. However, little is known 
about how changes in RARs during adolescence may influence 
adiposity outcomes. We examined the associations between RAR 
and body composition measures in adolescents. We hypothesized 
that disrupted RAR patterns are associated with adverse adipos-
ity outcomes.
Methods: Baseline and follow-up data were collected from par-
ticipants in the Sleep and Growth Study. Movement profiles were 
recorded using wrist-worn actigraphy devices (Philips Actiwatch 
2); proprietary count data were analyzed using ActCR and 
GGIR packages to calculate RAR metrics. These included 
non-parametric (interdaily stability, intradaily variability, rela-
tive amplitude, most active 10-hour midpoint, least active 5-hour 
midpoint) and parametric (mesor, amplitude, acrophase) met-
rics. Body composition measures were assessed via dual-energy 
x-ray absorptiometry (DXA) scans: fat mass index (FMI, kg/m², 
and z-score) and visceral fat area (cm²). Quantile regression was 
used to test for associations between RAR and specific percen-
tiles (i.e., 5th, 25th, 50th, 75th, 95th) of the body composition 
outcomes, that represent the lower, middle and upper ranges of 
the frequency distributions.
Results: The sample consisted of 107 adolescents (mean age: 
13.9 years at baseline and 14.9 years at follow-up), with 54.2% 
male and predominantly non-Hispanic White participants. 
Associations between RAR metrics and FMI were first exam-
ined. No significant associations were observed between any 
RAR metric and FMI (kg/m2, and z-score) across the 5th, 25th, 
50th, 75th, and 95th percentiles. We then examined the associa-
tions between RAR metrics and visceral fat area. Similarly, no 
significant associations were identified between RAR metrics 
and visceral fat area across any percentiles.
Conclusion: In this relatively small longitudinal dataset with 
robust assessments of RAR and body composition, we found 
no evidence to support associations between RAR metrics and 
obesity-related outcomes in adolescents. Further research with 
larger sample sizes and additional cardiovascular data is needed 
to better understand the potential links between RAR and obe-
sity-related health outcomes.
Support (if any): NIH/NHLBI K01HL123612 (Mitchell), NIH/
NHLBI T32HL007953 (Kwon)
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Introduction: The COVID-19 pandemic disrupted adolescents’ 
social interactions through lockdowns and distancing measures, 
altering the quality, quantity, and type (in-person vs. online) of 

social connections. It also affected sleep patterns, providing a 
unique opportunity to examine the relationship between social 
connectedness and sleep.
Methods: Data from 4,996 children (8.9–11 years old; 48.42% 
female; 62.5% white) in the Adolescent Brain Cognitive 
Development (ABCD) Study who completed at least two 
COVID-19 surveys (T1 = May and T2 = August 2020) were ana-
lyzed. Social connectedness variables at T1 included family con-
flicts, habits such as eating together, relationships with friends 
and family, neighborhood activities, and technology-mediated 
socializing. Sleep duration (from caregiver reports) was meas-
ured at T1 and T2. Mixed-effects models examined associations 
between social connectedness variables and sleep duration, with 
covariates for sex, age, race, household income, and site as ran-
dom effect. Clustering analysis explored differences in adequate 
sleep duration (9–11 hours/night) at T2 rates across groups shar-
ing similar social connectedness characteristics at T1.
Results: Family conflict, household distancing, and technolo-
gy-mediated connections were predictive of shorter sleep at T1 
(all p< 0.01) and T2 (p=0.02, p< 0.01, p< 0.01, respectively). 
Conversely, eating dinner with family (T1 and T2, p< 0.01) and 
participating in neighborhood activities (T1, p=0.05; T2 n.s.) 
predicted longer sleep. Five social connectedness clusters at T1 
were identified. The lowest rates of adequate sleep at T2 were 
in clusters characterized by high technology-mediated relation-
ships (40.39%) or by poor family/friend relationships and little 
parental engagement (42.07%, p=0.59). Clusters characterized 
by high parental engagement, such as eating together and dis-
cussing plans for the following day, had significantly higher rates 
of adequate sleep (50.85%, p< 0.01; 47.57%, p=0.03; 47.52%, 
p< 0.01).
Conclusion: Social connectedness significantly predicted ado-
lescent sleep duration during the pandemic, with family conflict 
and high technology-mediated relationship predictive of shorter 
sleep, while family meals and parental engagement were associ-
ated with longer sleep. Clusters with stronger parental involve-
ment had higher rates of adequate sleep, whereas those with high 
technology-mediated relationships had the lowest, even lower 
than those with poor relationships. These findings highlight the 
importance of supportive family interactions and balanced tech-
nology use for healthy adolescent sleep.
Support (if any): 5R01MH128959-03
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Introduction: Sleep disturbances can disrupt various physiolog-
ical processes, potentially leading to increased vulnerability to 
frailty. Similarly, chronic low-grade inflammation can negatively 
impact muscle function, immune response, and tissue repair, all 
of which are crucial for maintaining physical health and prevent-
ing frailty. While sleep disturbances and elevated inflammatory 
markers have been identified as potential contributors to frailty, 
the interaction between these factors remains understudied. We 
examined the associations of sleep disturbances, inflammatory 
biomarkers and their interactions with physical frailty among 
older adults.
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Methods: We included 3,571 community-dwelling older adults 
age 65 years and above from the two waves of the National 
Aging and Health Trends Study (2017-18) who provided blood 
samples in 2017. We assessed frailty using Fried’s phenotype, 
and the inflammatory biomarkers included C-reactive protein 
(CRP), interleukin-6 (IL-6), cytomegalovirus (CMV) infection, 
and hemoglobin A1c. We used multinomial logistic regression 
models to examine the individual and interactive associations 
of sleep disturbances and the inflammatory biomarkers with the 
subsequent risk of pre-frailty and frailty.
Results: After adjusting for baseline frailty, socio-demographics 
and chronic conditions including hypertension, diabetes, heart 
attack, heart disease, stroke, lung disease, arthritis, and cancer; older 
adults with difficulty initiating sleep (RR: 1.71, 95% CI: 1.32, 2.22) 
and maintaining sleep (RR: 1.41, 95% CI: 1.09, 1.83) had higher 
risk of developing frailty. Higher levels in inflammatory biomark-
ers such as CRP (RR: 1.43, 95% CI: 1.22, 1.67), CMV (RR: 1.25, 
95% CI: 1.07, 1.47) and hemoglobin A1c (RR: 7.54, 95% CI: 2.16, 
26.28) were each associated with increased risk of frailty. Having 
sleep maintenance difficulties and higher levels of hemoglobin A1c 
was associated with more pronounced pre-frailty and frailty, with 
significant interaction effects (p-values: 0.017 and 0.039).
Conclusion: Difficulty with sleep initiation and maintenance, 
as well as elevated inflammatory markers, increased the risk of 
frailty. The combination of sleep maintenance difficulties and 
higher hemoglobin A1c levels, a marker of long-term blood glu-
cose control, further amplified frailty. Improving sleep health 
and managing inflammation, either through behavioral interven-
tions, or pharmacological treatments, may help reduce the risk 
of frailty among older adults.
Support (if any): 
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Introduction: The human blood proteome has been found to 
vary with time-of-day and in response to circadian misalign-
ment (daytime sleep, nighttime wakefulness). Efforts to develop 
blood-based biomarkers for Alzheimer’s disease have largely 
ignored such factors. We identified plasma candidate biomark-
ers for Alzheimer’s disease by a literature review of current pro-
teomic studies and examined if  the biomarkers were influenced 
by time-of-day and/or circadian misalignment during an in-lab-
oratory study.
Methods: A systematic literature review using keywords including 
but not limited to, “Alzheimer’s”, “mild cognitive impairment”, 
“proteomics” and “plasma biomarker” was performed to find 
relevant studies. Biomarkers were chosen based upon their pres-
ence in three or more studies or cohorts. Identified proteins were 
analyzed using the SomaLogic Inc platform in six healthy men 
aged 26.2±5.6y (mean±SD) that completed a 6 day in-laboratory 

simulated night-shift protocol. We compared proteins analyzed 
every four hours during baseline circadian alignment and circa-
dian misalignment conditions with mixed model ANOVA.
Results: From the literature review, we identified 28 proteins that 
appeared in three or more studies or cohorts. Of the 28 proteins, 
14% varied with time-of-day (main effects of time-of-day, p< 0.05; 
angiopoietin-2, apolipoprotein B, insulin-like growth factor-bind-
ing protein 2, myoglobin), and 17% were influenced by circadian 
misalignment (main effect of study day, p< 0.05; beta-2-mi-
croglobulin, insulin-like growth factor-binding protein 2, immu-
noglobulin M, brain natriuretic peptide, vascular cell adhesion 
molecule-1). Furthermore, 17% showed study day by time-of-
day interactions (p< 0.05; alpha-1-antitrypsin, apolipoprotein E, 
beta-2-microglobulin, myoglobin, pancreatic polypeptide) such 
that the time-of-day variation of these proteins depended on 
whether the participants were circadian aligned or misaligned.
Conclusion: The current findings suggest that the time-of-
day modulates concentrations of some protein biomarkers 
of Alzheimer’s disease, and that circadian misalignment also 
impacts such biomarkers. These findings have implications for 
the further development of plasma biomarkers for Alzheimer’s 
disease, Alzheimer’s disease risk, the potential implementation 
of such biomarkers, as well as precision medicine efforts.
Support (if any): NIH Grants DK092624, HL132150, 
DK111161, TR001082, DK048520 and R25 NS 125603. McNair 
Scholars Program.
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Introduction: Sleep is a multidimensional modifiable lifestyle fac-
tor related to cancer risk. Prior research has primarily focused on 
sleep duration, despite the increasing importance of sleep timing 
and sleep regularity in the health research field. The objective of 
this systematic review was to synthesize the existing literature on 
the relationship of chronotype, sleep timing, and sleep regularity 
with cancer risk.
Methods: We searched four databases (PubMed, CINAHL, 
PsychInfo, and Embase) in October 2024. The sleep exposures 
of interest included sleep timing, sleep regularity, sleep mid-
point, social jetlag, chronotype, and weekend catch-up sleep, 
and the outcome of interest was cancer incidence (overall or 
site-specific).
Results: A total of 22 studies were included, of which 18 investi-
gated chronotype, two investigated social jetlag, two investigated 
sleep midpoint, and one investigated weekend catch-up sleep as 
the sleep exposure. The majority of studies assessed sleep using 
self-reported questionnaires (95%) and investigated site-specific 
cancer incidence (91%). We found no consistent evidence linking 
late chronotype, later sleep midpoint, increased social jetlag, or 
weekend catch-up sleep to elevated risk of cancer.
Conclusion: This review highlights the heterogeneity in how sleep 
timing and sleep regularity are assessed. Future research should 
standardize measures on how to quantify sleep timing and sleep 
regularity and replication studies in diverse populations are 
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needed. Current evidence remains inconclusive on the direction 
of the potential relationship of sleep timing and sleep regularity 
with cancer risk.
Support (if any): N/A
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BEYOND SLEEP STAGING: POPULATION-LEVEL SLEEP 
DYNAMICS THROUGH WEARABLE SENSING ACROSS 
AGE AND SEX
Iman Alikhani1, Mari Karsikas1, Massimiliano de Zambotti2

1 Oura Health Oy, 2 Ouraring Inc.

Introduction: Understanding normative age-related changes 
is essential for distinguishing normal from abnormal sleep tra-
jectories. This study examines age- and sex-related variations 
in sleep and circadian patterns using large-scale data from con-
sumer wearables.
Methods: One month of sleep data was evaluated from 25,918 
Oura Ring users, equally distributed across age groups (span-
ning 20y to 85y, in increments of 5y and an equal male-to-fe-
male ratio (1:1). Standard sleep parameters (total sleep time, 
time spent awake, percentage of time in ‘light’, ‘deep’, and REM 
sleep), circadian factors (sleep midpoint, chronotype), and 
30-second epoch-to-epoch transition probabilities (a measure of 
within-night sleep stability) were analyzed via generalized linear 
model (GLM) regression with age, sex, and age*sex as factors.
Results: Overall, women slept longer than men (+16.2 min; 
p<.000). Total sleep time peaked in the 20–25-year-old group 
(441±78 min) and declined to 403±68 min in the 80–85-year-old 
group (p<.000). Deep sleep percentage halved with age, while REM 
sleep showed smaller decreases beginning after 35 years (p<.000). 
Light sleep increased steadily, comprising 70–75% of total sleep in 
the oldest group (p<.000). The sleep midpoint slightly decreases 
with age, with chronotype showing advancement as people age. 
Sleep stability declined with age, with deep-to-deep and REM-to-
REM transitions decreasing, particularly from 35 years onward 
(p<.000). Men experienced earlier stability declines around 40–45 
years, while in women, these began around 55–60 years. Deep-to-
light transitions rose from 3.4% in young adults to 8.4% in older 
adults (p<.000), with men showing earlier changes. REM-to-awake 
transitions increased with age, and REM-to-light transitions accel-
erated after 35 years, becoming most pronounced after 60 years. 
Significant differences were also observed in the interaction 
between age and sex on several other aspects of sleep dynamics.
Conclusion: This study highlights the impact of aging and sex 
on sleep dynamics, with wearable data offering powerful insights 
into previously inaccessible patterns. By leveraging these find-
ings, wearables have the potential to transform our understand-
ing of sleep health and its role in disease progression, paving the 
way for targeted interventions and personalized solutions.
Support (if any): 

Abstract citation ID: zsaf090.0336

0336
SWEET DREAMS ARE MADE OF EEG: REVISITING THE 
FIRST NIGHT EFFECT BY EXAMINING DIFFERENCES 
IN POLYSOMNOGRAPHY AND AN EEG HEADBAND
Anne Chen1, Brienne Miner1, Gawon Cho1, Ian Murphy1, 
Jarett Talarcyzk1

1 Yale University

Introduction: Polysomnography (PSG) is the gold standard for 
objective sleep measurement, but may not represent habitual 
sleep due to the first-night effect (FNE). This study quantified 
FNE by comparing total sleep time (TST) and wake after sleep 
onset (WASO) from one night of home-based PSG to contigu-
ous measures from an electroencephalography (EEG)-measuring 
headband averaged over multiple nights.
Methods: Sixty-three community-living adults ≥55 years with 
symptoms of insomnia and/or daytime sleepiness ≥once/week 
completed an eight-day home-based protocol with one night 
of PSG (NOX Medical) and seven nights of EEG-headband 
(Beacon Biosignals). For the current analyses, we excluded 7 
participants (6 had TST < 4 hours on PSG; 1 had < 4 nights of 
headband use). Among 56 participants, objective measures of 
TST and WASO from PSG were compared to averages from the 
headband (calculated from all nights of headband use or from 
nights prior to PSG). Two-sample paired T-tests examined mean 
differences in TST and WASO between PSG and the headband.
Results: Participants had a mean age of 75.7 (±7) years, 69.6% 
were women, 27% were minority race/ethnicity, and mean 
Insomnia Severity Index and Epworth Sleepiness Scale scores 
were 12.3 (±4) and 7.4 (±5), respectively. Excluding the PSG 
night, participants wore the headband for 5.5 (±0.7) nights over-
all and 4.1 (±1.4) nights pre-PSG. TST was significantly longer 
on PSG nights compared to non-PSG and pre-PSG nights (dif-
ferences of 28.2 [8.9, 47.5] and 19.9 [1.4, 38.5] minutes, respec-
tively; p values ≤0.04). WASO was significantly longer on PSG 
nights compared to non-PSG and pre-PSG nights (differences 
of 34.0 [15.7, 52.3] and 34.9 [16.8, 53.0] minutes, respectively; p 
values < 0.01).
Conclusion: Contrary to expectations, we found that TST was 
longer on PSG nights, possibly due to protocol-driven earlier 
bedtimes. WASO increased by approximately 30 minutes on 
average on PSG nights. These findings highlight how PSG pro-
tocols might alter sleep patterns and suggest we should be cau-
tious when assuming that PSG-measured sleep metrics represent 
habitual sleep patterns.
Support (if any): Claude D. Pepper Older Americans 
Independence Center at Yale (P30AG021342) and the National 
Institute on Aging (R03AG073991, K76AG074905).
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OBJECTIVE SLEEP AND MICROVASCULAR 
ENDOTHELIAL FUNCTION IN POSTMENOPAUSAL 
FEMALES
Chowdhury Tasnova Tahsin1, Stephany Nathe1, Elise Toussaint1, 
William Stokes1, Emma Lee1, Miguel Anselmo1, Anne Blaes1, 
Snigdha Pusalavidyasagar2, Manda Keller-Ross1, Ida Fonkoue1

1 University of Minnesota, 2 University of Minnesota Medical Sch
ool

Introduction: Menopause, the cessation of sex-hormone pro-
duction from the ovaries, is associated with an accelerated rate 
of cardiovascular disease (CVD). Sleep disturbance, a common 
and debilitating menopausal symptom, can increase CVD risk. 
Further, low endothelial function is associated with increased 
CVD risk. However, the link between objective sleep measures 
and microvascular endothelial function in otherwise healthy 
postmenopausal females is unclear. The goal of this ongoing 
study is to test the hypothesis that short sleep duration and low 
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sleep quality, quantified by actigraphy, would be associated with 
attenuated microvascular endothelial function.
Methods: Eleven healthy females [menopause completed at 
52±2years (mean±SD)] completed two study visits, 7-days 
apart. Informed consent was obtained at Visit 1 and partici-
pants were given the Actiwatch Spectrum Plus to track their 
sleep-wake cycle for the next 7 days. Prior to Visit 2, partici-
pants fasted and abstained from caffeine, alcohol and exercise 
for 12 hours. During this visit, we assessed endothelial function 
using endothelial peripheral arterial tonometry (EndoPAT) to 
quantify reactive hyperemia index (RHI) and its natural log 
(LnRHI). Resting hemodynamic parameters were also obtained 
via EndoPAT. Pearson’s correlation was used to probe the asso-
ciation of sleep duration and sleep efficiency with RHI and 
LnRHI. Independent sample t-tests were used to compare mean 
RHI and LnRHI between short- and long-sleepers. The two 
“sleepers” groups were determined using a median split of the 
sleep duration (7.81 hours).
Results: The study participants were 62±3years with a body 
mass index of 25.5±3.2kg/m2. Average sleep duration was 
7.48±0.96hours and mean sleep efficiency was 81.4±6.3%. 
Average blood pressure was 126±8mmHg and 80±7mmHg for 
systolic and diastolic, respectively, while mean heart rate was 
60±7beats/min. Our preliminary analyses revealed that endothe-
lial function was not associated with sleep duration (RHI: 
r=0.21, p=0.54; LnRHI: r=0.09, p=0.80) or sleep efficiency 
(RHI: r=0.10, p=0.76; LnRHI: r=-0.14, p=0.68). No differ-
ences were observed in endothelial function between the short- 
(RHI: 1.79±0.36; LnRHI: 0.63 ±0.13) and long-sleepers (RHI: 
2.01±0.54 a.u., p=0.47; LnRHI: 0.67±0.29 a.u., p=0.77).
Conclusion: Albeit a small sample size, preliminary analyses did 
not reveal an association between objective sleep and endothelial 
function in healthy postmenopausal females.
Support (if any): K01-AG064038(MKR), R21-AG080503 
(MKR), K01-HL161027(IF), UM1TR004405
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SELF-REPORTED MULTIDIMENSIONAL SLEEP HEALTH 
IS NOT ASSOCIATED WITH COGNITIVE DECLINE AND 
THE RISK OF DEMENTIA IN TWO POPULATION-BASED 
COHORT STUDIES
Sanne Hoepel1, Nina Oryshkewych2, Lisa Barnes3, Daniel Buysse4, 
Meryl Butters2, Andrew Lim5, Kamran Ikram6, Lan Yu2, 
Frank Wolters6, Meredith Wallace2, Annemarie Luik6

1 Erasmus Medical Center, Department of Epidemiology, 2 
University of Pittsburgh, 3 Rush University Medical Center, 4 
University of Pittsburgh School of Medicine, 5 University of 
Toronto, 6 Erasmus MC, Rotterdam, The Netherlands

Introduction: The links between sleep disturbances, cognitive 
decline, and dementia are increasingly recognized, but few stud-
ies have considered that sleep health is multidimensional. We 
evaluated how multidimensional sleep health relates to cogni-
tive decline and the risk of dementia in middle-aged and elderly 
populations.
Methods: Self-reported sleep health indicators (satisfaction, 
alertness, timing, efficiency, and duration) were measured in 7892 
participants in the Rotterdam Study (RS) (median [Q1-Q3] age: 
68.5 [61.6-76.1] years, 58.2% female) and 1601 participants in the 
Rush Memory and Aging Project and Minority Aging Research 

Project (MAP/MARS) (79.2 [73.8-85.3] years, 77.3% female). A 
multidimensional sleep health score was calculated as the num-
ber of adverse sleep health indicators. Latent class analysis iden-
tified three multidimensional sleep health profiles: average sleep, 
inefficient sleep, and poor sleep. Sleep health scores, profiles, and 
individual indicators were related to five cognitive tests measured 
repeatedly over time (linear mixed effects models) and to risk of 
dementia (Cox proportional hazards models).
Results: In RS, 1148 (14.5%) participants developed demen-
tia during a median of 11 (7.7-14.3) years. In MAP/MARS, 287 
(17.9%) participants developed dementia during a median of 5.0 
(3.0-8.0) years. Multidimensional sleep health scores and profiles 
were not associated with accelerated cognitive decline or the risk 
of dementia in either sample (Hazard Ratios [HRs] between 0.72-
1.15). The individual indicators early timing (RS: HR 1.60; 95%CI 
[1.23-2.09]; MAP/MARS: HR 1.37 [0.95-2.00]) and long sleep 
duration (RS: HR 1.61, [1.34-1.94]; MAP/MARS: HR 1.23 [0.81-
1.88]) were associated with a higher risk of dementia. Long sleep 
duration was associated with accelerated cognitive decline on word 
learning, substitution, and category fluency tasks in MAP/MARS.
Conclusion: Self-reported multidimensional sleep health was 
not associated with cognitive decline and the risk of dementia 
in two samples of middle-aged and elderly persons. Individual 
sleep health indicators might be more informative than aggregate 
measures for predicting cognitive decline and dementia. Future 
research should consider more complex combinations of self-re-
ported sleep health features and objective measures of sleep.
Support (if any): RF1AG056331 (Wallace); R01AG017917 
and R01AG022018 (Rush Alzheimer’s Disease Center); the 
ALIVE flagship, funded by the Convergence of Erasmus MC 
Rotterdam, Erasmus University Rotterdam and Delft University 
of Technology (Luik).
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SEX HORMONES AND SLEEP IN PERIMENOPAUSE: A 
CROSS-SECTIONAL STUDY
Vibha Gangwar1, Manish Verma1, Arvind Singh2, Neetu Singh3, 
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1 DrRMLIMS, 2 Dr Ram Manohar Lohia Institute of Medical 
Sciences Lucknow, 3 Dr Ram Manohar Lohia Institute of Medical 
sceinecs Lucknow, 4 Dr Ram Manohar Lohia Institute of Medical 
Sciences

Introduction: Perimenopause is a transitional phase marked by 
significant fluctuations in sex hormones and vasomotor symp-
toms such as sleep disturbances and night sweats, which may 
negatively affect cardiovascular health. Understanding the asso-
ciation between sex hormones and sleep disturbances in peri-
menopausal women is critical for improving their quality of life.
This study aimed to evaluate the association of sex hormone 
levels and sleep disturbances in perimenopausal women with 
a focus on identifying hormonal patterns associated with sleep 
disturbances.
Methods: This cross-sectional study involved 200 women, aged 
between 40-55 years, with perimenopausal symptoms. Data on 
anthropometric measures, medical history, vasomotor symp-
toms (sleep disturbances and night sweats), menstrual history, 
and exercise habits was collected. Blood samples were analysed 
for level of estrogen, FSH, DHEA-S, SHBG and Testosterone 
using electrochemiluminescence immunoassay (ECLIA) on 
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Roche Cobas analysers. Data was analysed using. Association 
between hormone levels and sleep disturbances were analysed by 
Pearson correlation test using SPSS 21 IPM software. P< 0.5 was 
considered as statistically significant.
Results: The mean age of the participants was 43.31± 4.10 years. 
The mean hormonal levels were: Estradiol (EII) 96.73± 53.15 pg/
ml, FSH 40.26 ± 14.57 mIU/ml, testosterone 11.64 ± 3.81 mIU/
ml, SHBG 57.74 ± 16.78 nmol/ml and DHEA-S 70.77 ± 21.15 
µg/dl. Sleep disturbance was present in 90 (45%) women while 
night sweats were present in 125 (62.5%) women. Estradiol level 
was significantly lower in women with both sleep disturbances 
(P=0.005) night sweats (P=< 0.0001). Testosterone was also 
lower in women with night sweats (P=0.046). DHEA-S levels 
were lower in women without night sweats (p=0.037). There were 
significant negative correlations between estradiol and SHBG 
levels with frequency and duration of vasomotor symptoms (P< 
0.0001, P=0.028 and P 0.032 respectively). No significant corre-
lation was found with FSH, and DHEA-S levels.
Conclusion: Reduced estradiol, testosterone and SHBG levels 
are significantly associated with sleep disturbances and night 
sweats in perimenopausal women. These findings suggest that 
hormonal management strategies could improve sleep related 
problems in perimenopausal women which may improve their 
cardiovascular health.
Support (if any): The project was granted funds by Dr Ram 
Manohar Ohia Institute of Medical Sciences Lucknow India.
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APOE-4 STATUS INDEPENDENTLY AFFECTS SLEEP 
ARCHITECTURE AND CHOLESTEROL CLEARANCE
Swati Levendovszky1

1 University of Washington

Introduction: Poor sleep can contribute to elevated LDL choles-
terol levels, and high cholesterol can exacerbate sleep fragmen-
tation. Individuals carrying the ApoE ε4 allele, a known genetic 
risk factor for Alzheimer’s disease, typically have higher LDL 
cholesterol levels and fragmented sleep, though the exact rela-
tionship between ApoE status and sleep remains unclear. This 
study addressed two main questions: (1) Is ApoE allele status 
associated with altered cholesterol levels and sleep architecture? 
(2) Does altered sleep architecture in ApoE ε4 carriers mediate 
the relationship between ApoE status and high cholesterol, or is 
the reverse true?
Methods: Data (N = 997, ages 22-78, 52 male) was obtained 
through the National Sleep Research Resource, from a study 
on Sleep Disordered Breathing, ApoE, and Lipid Metabolism 
at Stanford University. It included polysomnography (PSG) 
results, demographic information, sleep disorder diagnoses, met-
abolic panel results, and Epworth Sleepiness Scale scores. Of 
the 997 individuals, 647 had complete data and were included 
in the analysis: 409 were homozygous for the ε3 allele, 129 were 
heterozygous (ε3/ε4), and 13 were homozygous for the ε4 allele, 
with the remaining carried the ε2 allele. Only untreated patients 
suspected of sleep-disordered breathing were included; patients 
using CPAP therapy were excluded. We performed linear regres-
sion analysis to examine the association of ApoE status with 
LDL cholesterol levels and the N3/REM duration ratio. A sub-
sequent mediation analysis assessed whether ApoE status influ-
enced LDL cholesterol via N3/REM duration duration, or if  
LDL cholesterol influenced sleep architecture.

Results: Regression analysis revealed that both LDL choles-
terol levels and the ratio of N3/REM duration increased signif-
icantly in a dose-dependent manner with ApoE ε4 status. REM 
duration remained mostly unchanged, except in homozygous ε4 
carriers. Total sleep time also did not differ and increased N3 
duration was observed at the expense of reduced N2 duration. 
No significant mediation effect was detected.
Conclusion: Our findings align with previous research showing 
higher LDL cholesterol levels in ε4 carriers. Studies have theo-
rized that increased N3 duration in this group is associated with 
memory complaints likely due to synaptic overpruning. Finally, 
the ε4 isoform independently affects both sleep architecture and 
cholesterol levels.
Support (if any): 
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MAPPING THE RELATIONSHIPS BETWEEN 
STRUCTURAL BRAIN MRI CHARACTERISTICS AND 
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1 Brigham & Women’s Hospital, 2 University of Washington, 3 
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Hospital, Harvard Medical School, 4 Brigham and Women’s 
Hospital, Harvard Medical School, 5 University of Pennsylvania, 
6 Wake Forest School of Medicine, 7 Department of Medicine, 
Brigham and Women’s Hospital, Harvard Medical School

Introduction: While brain morphology is well-established as 
a key factor influencing overall brain function, little is known 
about how brain structural properties are associated with oscil-
latory activity, particularly during sleep.
Methods: In this study, we analyzed whole-night sleep EEG 
and brain structural MRI data from a subset of 621 individu-
als in the Multi-Ethnic Study of Atherosclerosis to explore the 
relationship between brain structure and sleep EEG properties. 
Sleep EEG data were preprocessed and analyzed using the open-
source software Luna (https://zzz.bwh.harvard.edu/luna/).
Results: We found that larger total white matter (WM) vol-
ume was associated with higher absolute broad-band power, 
regardless of sleep stage (the strongest effects in the beta band 
during R, bst = 0.45, p = 3x10-6), likely reflecting WM contri-
bution to enhanced synchronization across cortical regions and 
reduced activation attenuation via long-range myelinated fibers. 
Additionally, both WM fractional anisotropy and thalamus 
volume showed negative association with relative slow power 
and positive association with delta power during non-rapid eye 
movement sleep (strongest effect with corpus callosum FA, bst = 
–0.22, p = 2x10-6 for slow and bst = 0.15, p = 1x10-4 for delta 
band). This was mirrored in the duration of slow oscillations 
(SOs), both overall and when divided into slow-switching and 
fast-switching types, with their ratio additionally linked to total 
WM volume. Furthermore, we observed strong but largely inde-
pendent effects of age and sex on sleep EEG and structural MRI 
metrics, suggesting that sleep EEG captures aging processes and 
sex-specific features that extend beyond the macro-scale brain 
morphology changes examined here.

https://zzz.bwh.harvard.edu/luna/
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Conclusion: Overall, these findings deepen our understanding 
of how structural brain properties influence sleep-related oscil-
latory activity.
Support (if any): This research was supported by contracts 
75N92020D00001, HHSN268201500003I, N01-HC-95159, 
75N92020D00005, N01-HC-95160, 75N92020D00002, 
N01-HC-95161, 75N92020D00003, N01-HC-95162, 
75N92020D00006, N01-HC-95163, 75N92020D00004, 
N01-HC-95164, 75N92020D00007, N01-HC-95165, 
N01-HC-95166, N01-HC-95167, N01-HC-95168 and 
N01-HC-95169 from the National Heart, Lung, and Blood 
Institute, and by grants UL1-TR-000040, UL1-TR-001079, 
and UL1-TR-001420 from the National Center for Advancing 
Translational Sciences (NCATS). Brain MRIs were acquired by 
grant R01 HL127659 and sleep EEG were collected by grant 
5R01AG070867. The authors thank the other investigators, the 
staff, and the participants of the MESA study for their valuable 
contributions.
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CHARACTERIZING HUMAN SLEEP SPINDLE 
TEMPORAL DYNAMICS ACROSS HEALTH, 
DISORDERED CONDITIONS, AND AGING
Shuqiang Chen1, Uri Eden1, Michael Prerau2
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Introduction: Sleep spindles, transient brain waveforms of ~12 
Hz oscillatory activity that define NREM stage 2 sleep, have 
been linked to memory consolidation, sleep stability, neurolog-
ical disorders, and aging. While spindles are known to be influ-
enced by multiple factors including sleep depth, cortical up/down 
states, breathing, and temporal clustering, most studies examine 
spindles in isolation without examining how these mechanistic 
influences interact and contribute to spindle dynamics. Without 
a systematic characterization of spindle dynamics, our ability to 
identify biomarkers for aging and disordered conditions remains 
critically limited.
Methods: We develop a statistical modeling framework based 
on point process theory to quantify spindle temporal dynam-
ics and mechanistic influences as an integrated system. This 
framework models the relative impact of  multiple factors 
(e.g., sleep stage/depth, slow oscillation, spindle history, res-
piration) to the moment-to-moment probability of  spindle 
activity. In doing so, we can quantitatively evaluate the relative 
contribution of  each factor, their interactions, and test mech-
anistic hypotheses across individuals, healthy and disordered 
populations, and aging.
Results: We applied this framework to a large cross-sectional 
dataset from the Cleveland Family Study (CFS, 735 partici-
pants, male/female: 329/406, 5 to 95 years) and a clinical data-
base of pediatric Trisomy 21 (T21) patients (100 T21 patients 
and 100 age- and sex-matched controls, male/female: 54/46, 0 to 
31 years). In both datasets, most participants showed a charac-
teristic timing pattern that involves a refractory period followed 
by an excitatory period. Across the lifespan, older participants 
exhibited greater variability in spindle timing, suggesting age-re-
lated impairment in spindle production. In T21 patients, spin-
dle timing patterns showed a lower excitatory peak compared 
to controls, indicating less predictable and disrupted spindle 
generation that may contribute to altered sleep architecture and 
cognitive deficits. Additionally, we revealed that spindle activity 

is modulated by normal breathing, with distinct temporal asso-
ciations between obstructive sleep apnea/hypopnea events and 
spindles.
Conclusion: Overall, by characterizing spindle temporal dynam-
ics across diverse populations, we provide novel mechanistic 
insights into aging, neurodevelopmental disruptions in T21 
patients, and the effects of sleep-disordered breathing.
Support (if any): This work is supported by the National 
Institute on Aging (NIA), United States, under Grant RF1 
AG079917 (M.J.P. & U.T.E.).
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Introduction: Sleep spindles, transient oscillatory events linked 
to memory consolidation, vary in neurodegenerative disorders 
and healthy aging. Understanding spindle activity changes 
across the lifespan aids in distinguishing healthy from patho-
logical aging, improving diagnosis and tracking of age-related 
pathologies. While many previous studies analyze spindle fea-
tures across the lifespan, they typically rely on detection algo-
rithms with ad-hoc frequency and rarity constraints, leading to 
inconsistent results. Recent work shows that agnostic transient 
event detection can reveal multiple spindle-like classes without 
these assumptions. This study characterizes spindle-like activ-
ity dynamics across the lifespan, providing an objective lens for 
viewing brain development and aging, creating a more accurate 
framework for understanding age-related pathologies.
Methods: We examined tens of thousands of 2-16 Hz spin-
dle-like events from the C3 electroencephalogram (EEG) in each 
of 712 subjects from the Cleveland Family Study (7-88 years, 
55% F) during NREM sleep using the DYNAM-O toolbox. 
We characterized events as a function of their frequency, sleep 
depth, and slow oscillation (0.5-1.5Hz) phase, identifying clus-
ters of distinct classes of transient oscillatory activity and their 
dynamics across the lifespan.
Results: Population analyses identified four distinct classes of 
transient oscillations, quantifying their multidimensional longi-
tudinal dynamics with age. Beyond confirming previous spindle 
findings, we provide several novel insights. Specifically, fast spin-
dle range (12-16 Hz) event phase-coupling becomes less frequen-
cy-dependent with age. Events in the slow-spindle range (10-12 
Hz) tend to appear at ~20 years and move earlier in sleep depth 
with age. We identified a class of events that rises from 6 Hz 
to 9 Hz between 7 and 25 years old, serving as a new potential 
neurodevelopmental biomarker. A class of delta (2-4 Hz) events 
increases in density with age but decreases in frequency and sleep 
depth. Additionally, we identified different subgroups of individ-
uals with specific combinations of event classes.
Conclusion: These results reveal the complex multidimensional 
dynamics of a broad range of spindle-like activity across the 
lifespan. In doing so, this work enhances our understanding of 
traditional spindle events and suggests new classes of events that 
can be leveraged for improved identification of biomarkers of 
age and disorder in the sleep EEG.
Support (if any): MJP: R01AG080678
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COGNITIVE FUNCTION IN OLDER ADULTS
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Introduction: Sleep changes are common as people age, with 
nearly 50% of older adults experiencing sleep-related difficul-
ties. Poor sleep quality negatively impacts cognition; however, 
much of the existing research has relied on self-reported sleep 
questionnaires instead of objectively assessing different sleep 
characteristics and has utilized only global cognitive screening 
tools. The primary aim of this study is to investigate the asso-
ciation between sleep regularity (i.e., the consistency of sleep 
timing across multiple nights) assessed by actigraphy and cogni-
tive function in older adults. The secondary aim is to explore the 
association between wake after sleep onset (WASO) and cogni-
tive function in this population.
Methods: Fifty-seven older adults with no clinically identified 
cognitive impairment diagnosis (mean age = 70±7.3 years, 56.3% 
female, mean years of education = 16.1±3.4) participated in the 
study. Sleep parameters, including sleep regularity and WASO 
(mean ± SD = 44.16±24.01 minutes), were objectively measured 
using actigraphy over a 14-day period. A clinical neuropsycho-
logical battery was administered to assess cognitive function 
across multiple domains, including immediate memory, delayed 
memory, visual spatial ability, executive function, attention, and 
processing speed. Multiple regression analyses, adjusted for age, 
gender, and education, were conducted to examine the associa-
tion between each sleep parameter and cognitive performance on 
the six domains.
Results: No significant associations were found between sleep 
regularity and any cognitive domain. In line with previous 
research emphasizing sleep quality and continuity, lower WASO 
was associated with improved immediate memory performance 
(β = -0.118, p = 0.006).
Conclusion: These findings indicate that sleep regularity was not 
significantly associated with cognitive functions in older adults. 
Consistent with previous research, sleep continuity indicators 
appear to be more closely linked to cognitive functions. These 
results highlighted the importance of prioritizing interventions 
that improve sleep quality and continuity over regularity for cog-
nitive benefits in aging populations.
Support (if any): This work was supported by the University 
of Iowa Institute for Clinical and Translational Science (NIH/ 
ACTS KL2TR002536, PI: Bassuk, Scholar: Moon), the Barbara 
and Richard Csomay Center of Gerontological Excellence at 
the University of Iowa College of Nursing, and the Graduate 
College Post-Comprehensive Research Fellowship.
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LIFE COURSE SLEEP DURATION TRAJECTORIES AND 
RISK AND AGE AT ONSET OF PARKINSON’S DISEASE
Yi Fang1, Rebecca Hardy2, Kristine Yaffe3, Simon Little3, 
Caroline Tanner3, Yue Leng4

1 University of California, San Francisco, 2 Loughborough 
University, 3 UCSF, 4 Department of Psychiatry and Behavioral 
Sciences, University of California, San Francisco

Introduction: Sleep disturbances may be prodromal signs or risk 
factors for Parkinson’s disease (PD). This study aims at char-
acterizing life course sleep duration trajectories and examining 
their associations with PD risk and age at onset (AAO).
Methods: Participants in Parkinson’s Progression Markers 
Initiative (PPMI)-Online (started in 2021) and Fox Insight (FI, 
started in 2018) reported long term sleep duration: ages 18 to 
80+ (PPMI-Online), and ages 12 to 66+ (FI). Latent class 
growth analysis was used to characterize sleep duration trajec-
tories. Associations between sleep duration trajectories and PD 
diagnosis or AAO were examined using logistic regression and 
linear regression, respectively.
Results: The 17,834 participants were 54.6% female and aged 
67.2 (7.83).The discovery cohort (PPMI-Online) included 5,660 
people with PD (PwPD) and 10,245 without PD, and the rep-
lication cohort (FI) included 1,929 PwPD. The study sample 
included 5,660 people with PD (PwPD) and 10,245 without 
PD. Sleep trajectories from PPMI-Online remained stable dur-
ing early adulthood (<=6, 6-7, 7-8, >8 hours/day) but showed 
varying trends (stable, increasing, decreasing) during midlife. 
After adjusting for demographics, lifestyle, depression, anxiety, 
and RBD screening, midlife decreases in sleep (from 6-7 hours/
day: OR = 1.90, 95% CI 1.61-2.24, P <.001; from 7-8 hours/day: 
OR = 1.64, 95% CI 1.40-1.91, P <.001) and consistently short 
sleep (<=6 hours/day throughout adulthood: OR = 1.41, 95% 
CI 1.19-1.67, P <.001) were linked to increased risk. Low sleep 
in early adulthood and midlife was also associated with earlier 
AAO, with the most pronounced effect in those with consistently 
short sleep across adulthood (β = -2.45 years, 95% CI -3.33 to 
-1.56, P = <.001). The findings with AAO were validated in FI.
Conclusion: Self-reported shorter sleep in early adulthood and 
decreasing sleep in midlife are associated with increased PD risk 
and earlier AAO. Midlife sleep reduction may mark future PD. 
Further studies should explore their links with RBD. Persons 
with life-course short sleep may be candidates for preventive 
intervention.
Support (if any): The PPMI and FI Study is funded by The 
Michael J. Fox Foundation for Parkinson’s Research. We would 
like to thank Parkinson’s community for participation. Funding 
partners of PPMI are available at https://www.ppmi-info.org/
about-ppmi/who-we-are/study-sponsors.
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EXPLORING THE SEX-DEPENDENT ASSOCIATION 
BETWEEN NAPPING AND CARDIOVASCULAR 
FUNCTION AMONG OLDER ADULTS
Susan Rodriguez1, Amy Costa1, Christina McCrae1, Ashley Curtis1

1 University of South Florida

Introduction: The link between poor nighttime sleep and cardi-
ovascular dysfunction is established, with known sex differences 
in both factors. The relationship between daytime sleep behav-
iors like habitual napping and cardiovascular function remains 
unclear, particularly in aging populations. Given that cardiovas-
cular disease is the leading cause of  death, it is crucial to assess 
how nighttime sleep, napping, and cardiovascular function 
interact in aging populations most affected by the disease. This 
study evaluated whether the association between habitual nap-
ping and resting autonomic functioning is influenced by sleep 
efficiency, and whether this relationship is moderated by sex in 
older adults.

https://www.ppmi-info.org/about-ppmi/who-we-are/study-sponsors
https://www.ppmi-info.org/about-ppmi/who-we-are/study-sponsors
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Methods: Older adults (N=66, Mage=68.6±5.4 years, 37 
women; NCT04282642, AASM:256-FP-21, PI:Curtis) com-
pleted 2-weeks of sleep diaries assessing napping frequency/
duration, and sleep efficiency %. Participants also completed 
an in-lab 5-minute resting echocardiogram (Holter monitor). 
Multiple linear regressions and simple slope analyses tested if  
sex, sleep efficiency, napping (frequency and duration), or their 
interactions were associated with cardiovascular function (heart 
rate and heart rate variability metric root mean squared of 
standard deviation of normal-to-normal heartbeats (RMSSD)), 
controlling for age.
Results: The interaction of sex, sleep efficiency, and napping 
duration was associated with resting RMSSD (R2-change=.11, 
p=.01). Specifically, for women, longer nap duration was asso-
ciated with lower resting RMSSD measures at higher levels of 
sleep efficiency (~81%; B=-0.30, p=.03). In men, longer nap 
duration was associated with lower resting RMSSD at moder-
ate sleep efficiency levels (~59%; B=-0.43, p=.02), and this was 
exacerbated (1.6-fold) at lowest sleep efficiency levels (~40%; 
B=-0.68, p=.02).
Conclusion: Present findings suggest the relationship between 
sleep efficiency, daytime napping and cardiovascular functioning 
in older adults is sex dependent. Consistent results support cur-
rent recommendations in insomnia behavioral interventions (e.g., 
cognitive behavioral therapy for insomnia) to avoid napping. 
This may be particularly important for men with moderate-to 
low sleep efficiency and women with higher (but sub-optimal) 
sleep efficiency, to mitigate cardiovascular risks. Findings high-
light the importance of investigating whether behavioral sleep 
treatments that reduce napping duration also reduce CVD risk, 
especially among older men.
Support (if any): This research was made possible by awards 
(PI:Curtis) from the American Academy of Sleep Medicine 
Foundation, a foundation of the American Academy of Sleep 
Medicine.
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THE RELATIONSHIP BETWEEN PHYSIOLOGICAL 
ARTERIAL FUNCTION AND SLEEP-RELATED FACTORS 
IN YOUNG ADULT WOMEN AND MENOPAUSAL WOMEN
Mami Yamaji1, Honoka Oshida2, An Saotome3, Momo Fushimi3, 
Sayaka Aritake-Okada3

1 Saitama Prefectural University, Graduate School of Health 
Sciences and Social Work, Koshigaya, Japan, 2 Saitama Prefectural 
University, Department of Health Sciences, Laboratory Sciences, 
Koshigaya, Japan, 3 Saitama Prefectural University, Graduate 
School of Health Sciences and Social Work

Introduction: In menopausal women, ovarian function declines 
several years before menopause, causing a rapid decrease in the 
secretion of female hormones and the flexibility of blood vessels. 
Previous studies have reported that up to 60% of menopausal 
women complain of sleep problems, and sleep problems have been 
found to contribute to arteriosclerosis. In the current study, we 
investigated the relationship between physiological arteriosclerosis 
indicators and lifestyle habits in young and menopausal women.
Methods: Twenty-three healthy adults (11 young women and 12 
menopausal women) participated in the experiment. Mean inti-
ma-media thickness (IMT), peak-systolic velocity, end-diastolic 

velocity, resistance index, and pulsatility index were measured 
using carotid artery ultrasound. Ankle brachial index, pulse 
wave velocity (PWV), blood pressure, as well as new indices of 
arteriosclerosis, arterial velocity pulse index (AVI) and arterial 
pressure volume index were then measured. Participants com-
pleted the PSQI and morningness-eveningness questionnaire, a 
questionnaire on lifestyle habits, Epworth sleepiness scale(ESS), 
and Simplified Menopausal Index. This study was approved by 
the Ethical Committee of Saitama Prefectural University.
Results: Menopausal women had significantly higher blood 
pressure, AVI, IMT, and PWV compared with young women (all 
p < 0.05). Strong correlations were observed between irregular 
bedtime and AVI, and between subjective sleep latency and PWV 
in young women (Rho = 0.742, p = 0.009; Rho = 0.892, p < 
0.001, respectively). The time spent using a mobile phone and 
frequency of sleepiness were significantly positive corelated with 
IMT values (Rho = 0.669, p = 0.024; Rho = 0.626, p = 0.039). 
In menopausal women, a significant positive correlation was 
observed between ESS scores and AVI (Rho = 0.680, p = 0.015). 
Moreover, ankle brachial index in menopausal women was pos-
itively correlated with evening-type and frequency of eating out 
(Rho = 0.669, p = 0.024; Rho = 0.580, p = 0.048, respectively).
Conclusion: In young women, irregular bedtimes, subjective 
sleep latency, and prolonged use of electronic media is associate 
with arteriosclerosis. In menopausal women, a nocturnal lifestyle 
and frequent eating out are associated with arteriosclerosis, and 
the progression of arteriosclerosis may be related to sleepiness.
Support (if any): 
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JOINT ASSOCIATIONS OF SLEEP DURATION AND 
QUALITY WITH DAILY RUMINATION AND MEMORY 
LAPSES: DIFFERENCES BY AGE GROUPS
Kyoungmin Cho1, Soomi Lee1

1 The Pennsylvania State University

Introduction: The association between sleep and cognitive func-
tioning is well documented. However, less is known about the 
distinct roles of sleep duration and sleep quality in shaping day-
to-day subjective cognitive experiences, such as rumination and 
memory lapses. Additionally, it remains unclear whether these 
two sleep dimensions interact—either compensating for one 
another or amplifying adverse effects. Understanding age-re-
lated variations in such interactions warrants attention, given 
age-linked shifts in sleep patterns and cognitive resilience.
Methods: Data were drawn from 964 adults (Mage=60.59, 
SDage=9.20) who took part in the MIDUS III main survey and 
an 8-day diary study. Each day, participants reported the pre-
vious night’s sleep duration and quality, followed by measures 
of rumination and memory lapses. Multilevel models examined 
both between-person (habitual) and within-person (daily fluctu-
ation) effects of sleep duration and quality, as well as their inter-
action, on next-day cognition, adjusting for socio-demographics, 
physical health, and daily covariates.
Results: Independent of sleep duration, poorer sleep quality was 
linked to more frequent rumination, both at the between-per-
son (B=-0.14, SE=0.02, p <.001) and within-person (B=-0.05, 
SE=0.01, p <.001) levels. In this model, shorter sleep duration 
predicted greater rumination only at the within-person level (B=-
0.01, SE=0.004, p=.045). For memory lapses, poorer sleep qual-
ity was associated with more lapses at the between-person level 
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(B=-0.37, IRR=0.69, SE=0.09, p <.001), while sleep duration 
had no independent relation. Longer sleep duration attenuated 
the negative association of poorer sleep quality with rumina-
tion both at the between-person (B=0.02, SE=0.01, p=.018) and 
within-person (B=0.02, SE=0.01, p=.007) levels. No significant 
interaction emerged for memory lapses. The compensatory effect 
of sleep duration on the sleep quality—rumination link was evi-
dent only among adults aged 60–67, but for adults aged 43-59, 
or 67-83.
Conclusion: Findings highlight the independent and joint roles 
of sleep duration and quality in daily subjective cognition. 
Longer sleep may help offset poor sleep quality’s detrimental 
cognitive effects, particularly in early old adulthood, offering 
insights for tailored interventions.
Support (if any): 
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AGE-RELATED DIFFERENCES IN THE RELATIONSHIP 
BETWEEN OBJECTIVE AND SUBJECTIVE MEASURES 
OF SLEEPINESS
Katie McCullar1, Lara Keohane1, Elizabeth Klerman2

1 Mass General, 2 Mass General Brigham

Introduction: Daytime sleepiness may be used to assess the qual-
ity and quantity of the previous night’s sleep. We investigated 
whether there were age-related differences between objective and 
subjective measures of sleepiness during the day, and the previous 
night’s sleep duration. The Multiple Sleep Latency Test (MSLT) 
is an in-lab test that utilizes polysomnography (PSG) to provide 
objective measures of sleepiness; the Karolinska Sleepiness Scale 
(KSS) is a 9-point scale for subjective sleepiness levels.
Methods: 35 Younger (Y) (18-32, 18 F) and 18 Older (O) (60-
76, 6 F) healthy participants were studied using PSG in an 
in-lab protocol. During night 1 (BL), participants were sched-
uled to sleep at a time and duration based on their sleep sched-
ules. Five sessions of  an MSLT were conducted the following 
day (MSLT1). Participants then had 4-7 consecutive days with 
16 hrs (12 hrs at night and 4 hrs nap) sleep opportunities per 
day, followed by a second MSLT (MSLT2). The sleep episode 
before MSLT2 was scheduled for 12 hours (Long). Total sleep 
time (TST) for the nighttime sleep episodes prior to both sets of 
MSLTs was calculated. The median sleep latency of  each MSLT 
session and the percentage of  the time individuals fell asleep 
within MSLT1 and MSLT2 were calculated. Tobit regression 
models assessed relationships between KSS scores and sleep 
latency on the MSLTs.
Results: There was no relationship between sleep latency and 
KSS score for each MSLT nap. Percent slept for MSLT1 and 
MSLT2 were positively correlated in Y (Pearson R = 0.49, 
p=0.002) and O (Pearson R = 0.59, p= 0.009) despite the Y 
sleeping longer than O on the night before MSLT1 (Yave=7.88 
hrs, Oave = 6.58, p< 0.001) and MSLT2 (Yave=8.18 hrs, Oave 
= 6.06, p< 0.001). MSLT1 correlates with prior sleep only in Y 
after BL (Pearson R=0.35, p=0.049); MSLT2 is not correlated 
with prior sleep in either group.
Conclusion: Subjective measures of sleepiness as measured by 
the KSS are not correlated with objective measures of sleepi-
ness as measured by sleep latency on the MSLT in both age 
groups. These data suggest that sleep latency may have trait-like, 
state-dependent, and age-dependent relationships.
Support (if any): R01HL166205, R01HD107064
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OBJECTIVELY-ASSESSED NAPPING BEHAVIORS 
PREDICT MORTALITY IN MIDDLE-TO-OLDER AGED 
ADULTS
Chenlu Gao1, Ruixue Cai1, Xi Zheng1, Lei Gao1, Kun Hu1, Peng Li1

1 Massachusetts General Hospital/ Harvard Medical school

Introduction: Self-reported daytime napping is associated with 
various adverse health outcomes. We examined whether actig-
raphy-measured objective daytime napping behaviors predict 
all-cause mortality in middle-to-older aged adults in the UK 
Biobank.
Methods: We studied 86,565 participants (baseline age=63 
years, SD=8, range: 43-79; 57% female) in the UK Biobank 
who did not have shiftwork history, completed a 7-day actig-
raphy monitoring, and had data linked to mortality registeries. 
We implemented the Cole-Kripke algorithm to identify daytime 
sleep episodes from actigraphy and computed the following nap 
metrics: (1) mean nap duration between 9am-7pm; (2) intra-indi-
vidual variability across days (individual SD) in nap duration; (3) 
timing of naps quantified as the percentage of nap duration in 
each 2-h bin between 9am-7pm (i.e., 9-11am, 11am-1pm, 1-3pm, 
3-5pm, 5-7pm). Nap variables were square-root transformed to 
correct for right skewness and standardized for interpretation. 
Cox proportional hazards models were performed to test the 
associations between napping metrics and all-cause mortality, 
adjusting for demographics, BMI, smoking, alcohol consump-
tion, comorbidities, nighttime sleep duration, and chronotype.
Results: Median nap duration was 0.40 hours/day (IQR=0.19-
0.77), and intra-individual variability of nap duration was 0.39 
hours (IQR=0.19-0.69). Thirty-four percent (IQR=12%-52%) 
of the naps were taken between 9-11am, 10% (IQR=0%-17%) 
between 11am-1pm, 14% (IQR=0%-22%) between 1-3pm, 19% 
(IQR=1%-29%) between 3-5pm, and 22% (IQR=4%-32%) 
between 5-7pm. During an up to 8-year follow-up, 2,950 (3.4%) 
participants died, and among them, the average survival time 
was 4.19 (range: 0.03-8.15) years after baseline. Longer nap 
duration (for 1-SD, HR=1.20, 95%CI: 1.16-1.24, p< 0.0001), 
greater intra-individual variability (for 1-SD, HR=1.14, 95%CI: 
1.10-1.18, p< 0.0001), and higher percentage of naps between 
11am-1pm and between 1-3pm were associated with mortality 
(for 1-SD, 11am-1pm: HR=1.07, 95%CI: 1.03-1.11, p=0.0005; 
1-3pm: HR=1.07, 95%CI: 1.03-1.12, p=0.0002).
Conclusion: Longer naps, greater intra-individual variability in 
daytime nap, and higher percentages of naps around noon and 
in the early afternoon are associated with greater mortality risks. 
These findings highlight the potential importance of considering 
napping behaviors in risk stratification of mortality in middle-
to-older aged adults. Incorporating actigraphy-based nap assess-
ments into clinical and public health practices may provide novel 
opportunities for early risk identification and personalized inter-
ventions to promote longevity.
Support (if any): Alzheimer’s Association, AASM
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Introduction: Sleep is an evolutionary conserved function 
across species, indicating that it is a necessary function for life. 
Inadequate sleep promotes several disease states across a vari-
ety of systems that reduce lifespan, leading us to hypothesize 
that there must be a general underlying mechanism affected by 
sleep. To discover this mechanism, our interdisciplinary team 
has developed unique mathematical models to predict lifespan 
in chronologically identical Drosophila melanogaster, based 
on their sleep characteristics. Proteostasis, oxidative stress, and 
energy homeostasis are all associated with aging and thus make 
sense to pursue first in lifespan model validation.
Methods: Sleep is monitored for 30-days using the Trikinetics 
DAM system. Those data are used to make lifespan predictions, 
and flies are then binned into two groups – predicted long life 
(PLL) and predicted short life (PSL) for subsequent experimen-
tation. To validate the models, we used a variety of molecular 
techniques. Overall soluble protein was quantified using a stand-
ard Bradford assay protocol. Metabolites were quantified using 
standard LC-MS/MS methods. MALDI-TOF imaging was 
used to examine energy metabolism, oxidative stress, and lipids. 
MALDI-TOF imaging was done using 9-Aminoacridine (9-AA) 
matrix with a target range between 50 m/z -1000 m/z. All statis-
tical analyses were done using a Student’s T-test, with α=0.05.
Results: Our predictions successfully binned the flies into two 
groups, with 26.7% of PSL flies dying between lifespan predic-
tion and experimentation, compared to only 11.8% of PLL flies. 
We found evidence of proteome collapse, with overall soluble 
protein concentration significantly higher in PLL flies than PSL 
flies (p< 0.05). Our PSL flies had a significantly higher GSSG/
GSH ratio, indicating oxidative stress (p< 0.0001). Furthermore, 
we found elevated AMP in PSL flies, indicating trouble main-
taining the energy required for proteostasis and appropriate 
oxidative stress response. MALDI imaging showed localization 
differences of AMP/ATP/ADP and GSSG/GSH in abdomens of 
PLL and PSL flies (p< 0.05). Furthermore, MALDI-TOF imag-
ing found free fatty acids and acylcarnitines to be significantly 
decreased in PSL flies (p< 0.05).
Conclusion: Our models can successfully separate our flies into 
distinct, biologically different groups, based on sleep characteris-
tics. This allows us to make inferences between sleep and molec-
ular function.
Support (if any): 
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ALTERED GLYMPHATIC ACTIVITY IS ASSOCIATED 
WITH SLEEP PROBLEMS AND REDUCED COGNITIVE 
FUNCTION IN MIDDLE-AGED AND OLDER AUTISTIC 
ADULTS
Annika Linke1, Stephanie Pedrahita1, Michaela Cordova1, 
Molly Wilkinson1, Sabrena Tuy1, Gioia Toro1, Kale Alemu1, 
Jiwandeep Kohli1, Janice Hau1, Ralph-Axel Müller1, Ruth Carper1

1 San Diego State University

Introduction: The glymphatic system is crucial for remov-
ing waste products from the brain, particularly during sleep. 
Atypical glymphatic function, quantified non-invasively from 
functional magnetic resonance imaging (fMRI) as the cou-
pling between the global gray matter blood-oxygenation level 

dependent (BOLD) signal and cerebrospinal fluid (CSF) flow 
has been associated with cognitive decline in neurodegenerative 
disorders like Alzheimer’s and Parkinson’s Disease. Reduced 
BOLD-CSF coupling has also been linked to insomnia in 
depression. Sleep disturbances are common in autism spectrum 
disorder (ASD) but it is unclear whether glymphatic function is 
impacted. Examination of the potential sleep-glymphatic link is 
especially relevant in aging autistic adults as it might contribute 
to cognitive decline.
Methods: Resting state fMRI (12 min., TR=800ms) was 
acquired from 40 neurotypical (NT) and 27 autistic adults (40-
70 year-olds). The global BOLD signal was extracted from gray 
matter masks and the CSF inflow signal derived from the central 
canal inferior to the cerebellum. The cross-correlation between 
BOLD and CSF fluctuations at a 2.4s lag quantified BOLD-CSF 
coupling, as in previous studies. Group differences were tested 
with a general linear model (GLM) controlling for age, fMRI 
quality and time of scan. Participants also completed stand-
ardized neuropsychological assessments (e.g., the California 
Verbal Learning Test [CVLT]) and were subtyped by reported 
sleep problems. Associations between BOLD-CSF coupling, 
sleep and cognitive function were tested with a GLM and partial 
correlations.
Results: The ASD and NT groups did not differ on age, gen-
der, or non-verbal IQ. However, autistic adults were more likely 
to have sleep disturbances (69% vs. 35%; p=.01). BOLD-CSF 
coupling was significantly reduced in autistic compared to NT 
adults (p=.03) and, specifically, was lower in autistic adults with 
sleep problems (p<.001). BOLD-CSF coupling was not asso-
ciated with executive function in autistic adults, but correlated 
negatively with short (r=-.49, p=.03) and long delay (r=-.51, 
p=.02) cued recall on the CVLT.
Conclusion: Our results suggest glymphatic system dysfunction 
in autistic adults that is associated with frequently co-occurring 
sleep problems and reduced verbal learning and memory. These 
findings highlight the importance of future longitudinal studies 
to better understand the impact of disrupted sleep on aging in 
autism.
Support (if any): R01-MH103494
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RELATIONSHIP BETWEEN SELF-REPORTED OR 
OBJECTIVE PHYSICAL ACTIVITY MEASURES AND 
SLEEP AMONG OLDER PERSONS WITH SLEEP 
DISTURBANCES
Jarett Talarcyzk1, Yulu Pan2, Anne Chen1, Emily Xu3, Gawon Cho1, 
Brienne Miner1

1 Yale University, 2 University of North Carolina, 3 Yale School of 
Medicine

Introduction: The relationship between physical activity (PA) 
and sleep among older persons with sleep disturbances is unclear, 
possibly due to biases in self-reported measures. We examined 
the association of physical activity, measured by self-reported 
or objective measures, with objective measures of sleep among 
older persons.
Methods: This was a cross-sectional analysis among 64 com-
munity-living older persons with symptoms of insomnia and/or 
daytime sleepiness ≥once/week. Participants completed a medi-
cal interview and an 8-day home-based protocol with 7 days and 
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nights of actigraphy and one night of polysomnography. Self-
reported PA measures were assessed over the previous month 
and included taking a walk for exercise ≥once/week (SRW) or 
doing vigorous activities that increased the heart rate ≥once/
week (SRVA). Objective PA measures were assessed by mod-
erate-to-vigorous activity (MVPA; the proportion of activity 
counts >1040 over 24 hours) and averaged over 7 days. Measures 
of sleep were assessed by polysomnography and included total 
sleep time (TST) and wake-after-sleep onset (WASO). Linear 
regression analyses examined the association of self-reported 
(SRW, SRVA) or objective (MVPA) physical activity measures 
with TST or WASO.
Results: The average age was 63 (10) years; 64% identified as 
White and 64% were females. Forty-three percent of participants 
said they performed SRW ≥once/week, while 19% said they did 
so for SRVA. Average TST and WASO were 370 (93) min and 90 
(64) min, respectively. In regression models, increases in self-re-
ported PA were not significantly associated with TST or WASO 
(p values > 0.05). Among participants with a higher proportion 
of MVPA, there was a trend for increased TST (p= 0.11), but no 
significant differences in WASO.
Conclusion: Among older persons with sleep disturbances, 
increases in self-reported or objective PA were not associated 
with increases in TST or decreases in WASO. These results need 
to be confirmed in a larger, longitudinal study but suggest fac-
tors other than the method of measurement for PA may explain 
the relationship between PA and sleep amongst an older popula-
tion with sleep disturbances.
Support (if any): 
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SEX DIFFERENCES IN THE ASSOCIATION BETWEEN 
SLEEP AND NEURODEGENERATIVE BIOMARKERS: 
RESULTS FROM THE EINSTEIN AGING STUDY
Linying ji1, Yuqi Shen2, Monique Balthazar2, Angel Garcia De 
La Garza3, Carol Derby3, Christopher Engeland2, Orfeu Buxton4

1 Montana State University, 2 Pennsylvania State University, 3 
Albert Einstein College of Medicine, 4 Penn State

Introduction: Sleep health is crucial in physiological restora-
tion and has been associated with an increased risk of cognitive 
decline. The glymphatic system, which removes toxins associated 
with Alzheimer’s disease (AD) pathology during sleep, can be 
negatively affected by suboptimal sleep. Neurodegenerative bio-
markers (NDBMs) in blood plasma are cost-effective indicators 
of AD risk. We explored associations between objectively meas-
ured sleep health characteristics and NDBMs and investigated 
sex differences in these associations in a diverse sample of older 
adults.
Methods: Participants without dementia (N=262, Mean age=77 
years, 69% women; 46% White, 41% Black, 13% Hispanic/
other) were from the Einstein Aging Study. Actigraphy (2 weeks) 
yielded wake-after-sleep onset (WASO), total night sleep time 
(TST), and midpoint night sleep. NDBMs included Amyloid-
Beta (Aβ42/40 ratio), neurofilament light (NFL), and phospho-
rylated Tau181 (pTau181, log-transformed). Bayesian variability 
models evaluated associations of NDBMs with mean and var-
iability of sleep measures, adjusted for sex, age, race, ethnicity, 
literacy level, hypoxemia, oxygen desaturation index (ODI), and 
mild cognitive impairment status. Models for pTau181 were 

additionally adjusted for the estimated glomerular filtration rate. 
Models were stratified by sex.
Results: Average later nighttime sleep midpoint was associated 
with higher levels for NFL and pTau181 in the full sample. 
Sex-stratified analyses showed different associations between 
NDBMs and sleep variables for men and women, even though 
men and women did not differ in sleep variables in this sample. 
Among men, later average sleep timing was associated with higher 
levels of pTau181 and greater Aβ42/40 ratios. Among women, 
analysis suggests a possible positive association between average 
sleep timing and levels of NFL (credible interval: [-0.025,3.981]). 
Variability of sleep timing was not credibly associated with any 
NDBMs in this sample. We did not find associations of mean 
or variability of TST and WASO with NDBMs among men or 
women.
Conclusion: In stratified analyses, we observed different associ-
ations between NDBMs and sleep timing for men and women. 
This study emphasized the importance of understanding sex dif-
ferences in studying pathways to AD.
Support (if any): This work was supported by the National 
Institutes of Health P01-AG003949 and R01AG062622.
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WEAPON-CARRYING IN US HIGH SCHOOLS IS 
ASSOCIATED WITH INSUFFICIENT SLEEP: 2009-2023
Marie-Rachelle Narcisse1, David Barker2, Kiara Medeiros3, 
Mary Carskadon4

1 Psychiatry and Human Behavior, Alpert Warren Medical School 
of Brown University, 2 Rhode Island Hospital / Alpert Warren 
Medical School of Brown University, 3 BrownHealth, 4 Department 
of Psychiatry and Human Behavior, Alpert Medical School of 
Brown University

Introduction: Most United States (US) high schools prohibit the 
possession of weapons on school property and consider weap-
on-carrying as misconduct. Insufficient sleep is associated with 
impulsivity, lack of self-control, and other adverse emotional and 
mental health outcomes, which may contribute to risk-taking behav-
iors. The role of sleep in influencing risk-taking behaviors, such as 
weapon carrying, among adolescents has been underexplored. We 
examined whether insufficient sleep on school days was associated 
with the risk of teenagers carrying weapons at school. Furthermore, 
we explored whether race/ethnicity would modify this association.
Methods: The study utilized repeated cross-sectional data from 
the Youth Risk Behavior Surveillance System Survey (YRBSS, 
2009-2023) from nationally representative samples of high school 
students ages 16-18 (n=88,044). Weighted multivariable logistic 
regression models assessed the association of self-reported insuf-
ficient sleep (< 8 hours/night on school days) with weapon car-
rying on school properties (the dependent variable), adjusting 
for survey years and sociodemographic variables (age, biological 
sex, and race/ethnicity). Race/ethnicity was further explored as 
an effect modification to identify subgroup differences in this 
association. Adjusted Wald test was used to assess the statistical 
significance of effect modification. All descriptive and regression 
analyses accounted for the YRBSS complex survey design.
Results: An estimated 5% of high school students reported car-
rying weapons on school property. Seven in ten teenagers (70%) 
reported sleeping less than eight hours. Insufficient sleep (< 8 
hours) was associated with greater odds of carrying weapons on 
school property (AOR: 1.14; 95% [CI: 1.02; 1.27]). More spe-
cifically, reported sleep for 4 hours/night (8.4% of participants) 
tripled the odds of weapons-carrying (AOR: 3.14; 95% CI: 
2.67; 3.70]. Although the odds of weapon-carrying were greater 
among American-Indian/Alaska Native and Native Hawaiian/
other Pacific Islander adolescents (AOR: 1.76; [1.07; 2.91] and 
2.04 [1.19; 3.48]) than among their White peers, the association 
between insufficient sleep (< 8 hours) and weapon-carrying was 
not modified by race/ethnicity F(6,536) = 0.57; p=0.76).
Conclusion: Findings underscore the potential risks associated with 
having sleep-deprived students on school property. Policies that pro-
mote sufficient sleep during school days (e.g., later school start time) 
could help mitigate some of the risks of carrying weapons to school.
Support (if any): NIGMS grant #P20GM139743.
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ADOLESCENT SOCIO-ECOLOGICAL PREDICTORS 
OF MEETING SLEEP GUIDELINES ON WEEKDAYS IN 
ADOLESCENCE AND YOUNG ADULTHOOD
Kayla Johnson1, Rachel Widome1, Dianne Neumark-Sztainer1

1 University of Minnesota - Twin Cities

Introduction: Introduction: Inadequate and poor-quality sleep 
are associated with several leading causes of death (e.g. heart 
disease, accidents, and diabetes) as well as poor mental health. 
Understanding determinants of poor sleep may highlight ave-
nues for interventions that could prevent the development of sleep 
problems. We aimed to explore how factors during adolescence, at 
all levels of the socio-ecological framework, relate to meeting sleep 
recommendations both concurrently and later in young adulthood.
Methods: Methods: Participants (n=1559) were recruited from 
Twin Cities, MN schools as part of Project EAT. They com-
pleted baseline surveys in 2009-2010 (mage=14.5) and follow-up 
surveys in 2017-2018 (mage=22.0). Logistic regression was used 
to examine whether adolescent socio-ecological factors (i.e., 
depression, screen time, parental connectedness, neighborhood 
safety, etc.) related to odds of meeting sleep guidelines in adoles-
cence and young adulthood. Models were adjusted for age, sex, 
socioeconomic status, and race/ethnicity.
Results: Results: Multiple individual-level and interperson-
al-level factors were relevant to adolescents’ sleep. For instance, 
for each one-point increase in depression score adolescents’ 
odds of  meeting sleep guidelines lowered 8%. Although other 
individual-level factors in adolescence no longer predicted 
young adult sleep, adolescent depression remained a predictor 
of  subpar sleep in young adulthood (OR=0.92; CI: 0.88-0.97). 
At the interpersonal-level, experiencing sexual harassment or 
harassment based on socioeconomic status, weight, or appear-
ance, during adolescence predicted 25% lower odds of  meeting 
sleep guidelines as adolescents (OR=0.75; CI: 0.60-0.93) and 
the effect extended into young adulthood (OR=0.70; CI: 0.52-
0.94). However, other characteristics of  adolescents’ families 
that had concurrently predicted sleep in adolescence (such as 
family functioning and parental monitoring) did not predict 
meeting young adult sleep recommendation. At the environ-
mental-level, increased safety in the adolescents’ neighbor-
hoods predicted higher odds of  adolescents meeting sleep 
recommendations (OR=1.08; CI: 1.02-1.15) but the safety of 
one’s adolescent neighborhood was not associated with sleep 
in young adulthood.
Conclusion: Conclusion: Adolescent factors at all levels of the 
socio-ecological framework related to sleep in adolescence and 
some effects persisted into young adulthood. There are multi-
ple familial factors that could be enhanced through intervention 
that may improve sleep; meanwhile societal factors such as ado-
lescent discrimination and harassment can negatively affect sleep 
and deserve attention.
Support (if any): 
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1 University of Washington, 2 University of Washington, 
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Introduction: Poor sleep health is prevalent among adolescents. 
Schools are an important environment where adolescents spend 
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a considerable amount of time. School connectedness, one’s 
sense of being cared for and closeness to school staff  and peers, 
has been found to be a protective factor for adolescent health. 
Less is known about school connectedness and sleep, particu-
larly among adolescents experiencing health inequities. This 
study leveraged the Future of Families and Child Wellbeing 
Study (FFCWS) to examine the relationship between school 
connectedness and sleep health and whether race, socioeconomic 
status (SES), and caregiver education moderated these relation-
ships in adolescents.
Methods: The sample included 690 adolescents with completed 
surveys and 7 days of actigraphy. Linear regression models were 
conducted to assess the relationship between school connect-
edness and sleep (total sleep time [TST], wake after sleep onset 
[WASO], sleep efficiency [SE], naps, and day-to-day variability in 
TST, WASO, SE, naps) with race, SES, and caregiver education 
entered as moderators.
Results: Adolescents had a mean age of  15 years; 53% were 
female, and 47% were non-Hispanic Black. Significant nega-
tive associations were found between school connectedness and 
nap duration (r= -0.18, p < 0.001) and variability (r= -0.15, p < 
0.001), even after accounting for covariates (B=-6.23, p=0.004; 
B= -6.02, p= 0.03), respectively. Among adolescents whose fam-
ilies lived 100 – 199% below the poverty threshold, every unit 
increase in school connectedness was associated with lower var-
iability in TST (B =-25.13, p = 0.007) and WASO (B =-0.83, 
p = 0.017) compared to those living 0-49% below the poverty 
level. Among adolescents whose families lived 50-99% and 
300% below the poverty threshold, every unit increase in school 
connectedness was associated with an increase in mean SE (B 
= 1.36, p = 0.049) and variability of  SE (B=-0.62, p= 0.018), 
respectively, compared to those living 0-49% below the poverty 
level.
Conclusion: Our findings support the importance of school con-
nectedness as a protective factor for good sleep health in adoles-
cents despite their risk of health disparities.
Support (if any): NICHD 5T32HD101397-03
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RACIAL/ETHNIC DISPARITIES IN SLEEP VARIABILITY 
AND IRREGULARITY IN ADOLESCENTS: IMPACT OF 
SCHOOLING
Natasha Morales-Ghinaglia1, Susan Calhoun2, Raegan Atha2, 
Jason Liao2, Alexandros Vgontzas3, Duanping Liao2, 
Edward Bixler2, Julio Fernandez-Mendoza2

1 Geisinger Commonwealth School of Medicine, 2 Penn State 
College of Medicine, 3 Sleep Research and Treatment Center, Penn 
State College of Medicine

Introduction: While prior research has shown sleep health dis-
parities as a function of race/ethnicity, most studies do not 
account for the impact of entrainment to the academic school 
schedule. We hypothesize that adolescents who identify as a 
racial/ethnic minority, compared to non-Hispanic whites, have 
greater sleep variability (amount) and irregularity (timing) when 
evaluated while attending school.
Methods: We analyzed 365 adolescents from the Penn State 
Child Cohort (median 16y; 46% female; 19% racial/ethnic 
minority, of which 67% were Black/African American and 
33% Hispanic) who had at least 3 nights of actigraphy. Sleep 

midpoint was defined as the intra-individual mean middle 
point of the sleep period. Sleep irregularity was defined as the 
intra-individual standard deviation of sleep midpoint. Social 
jetlag was defined as the absolute difference between sleep mid-
point on weekdays vs. weekends. Sleep duration was defined 
as the intra-individual mean total sleep time. Sleep variability 
was defined as the intra-individual standard deviation of total 
sleep time. Self-reported circadian preference was assessed via 
Morningness-Eveningness Questionnaire. Subjects reported 
race/ethnicity and were re-categorized into “Black/African 
American”, “Hispanic/Latinx”, “non-Hispanic/Latinx white” 
or “Other” for analytical purposes. ANOVAs were stratified by 
“in-school” and “on-break” to examine mean differences on 
each sleep duration and timing metric between non-Hispanic 
whites and minoritized adolescents.
Results: Adolescents evaluated while having to entrain to the 
school schedule and who identified as a racial/ethnic minor-
ity showed 12 minutes greater sleep variability (p=0.042) and 
15 minutes greater sleep irregularity (p=0.011) compared to 
non-Hispanic/Latinx whites evaluated under the same entrain-
ment conditions. Specifically, Black/African American adoles-
cents showed 17 minutes greater sleep variability (p=0.030) and 
Hispanic/Latinx adolescents showed 21 minutes greater sleep 
irregularity (p=0.021) compared to non-Hispanic/Latinx whites. 
There were no significant racial/ethnic differences in sleep met-
rics when adolescents were evaluated while on-break.
Conclusion: Racial/ethnic disparities in sleep duration and cir-
cadian timing are aggravated by entrainment to the academic 
school schedule. Studies should identify the upstream deter-
minants of these inconsistencies in the timing and amount of 
sleep when attending school. Additionally, interventions should 
target the observed sleep health inequalities in order to reduce 
their downstream effects in historically minoritized racial/ethnic 
groups.
Support (if any): NIH (R01HL136587, R01MH118308, 
UL1TR000127)
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1 Penn State University, 2 Stony Brook Medicine, 3 Penn State, 4 
Stony Brook University, 5 The Pennsylvania State University

Introduction: Early age of pubertal onset is associated with 
increased sleep disturbances in girls; however, little is known 
about whether age of menarche is associated with sleep health 
in adolescent girls, particularly using objective sleep measures 
such as actigraphy. We examined whether age of menarche is 
associated with both actigraphic and self-reported sleep health 
among adolescent girls in a large, diverse population. Given the 
literature showing earlier age of menarche in Black and Hispanic 
girls, we also examined whether race/ethnicity moderated this 
relationship.
Methods: Data from 1,558 female participants who had expe-
rienced menarche (range: 8-16y) and had self-reported sleep 
outcomes were obtained from the age 15 wave of the Future 
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of Families and Child Wellbeing Study. Self-reported sleep 
outcomes included trouble falling and trouble staying asleep, 
bedtimes, wake times, and sleep duration on school days and 
weekends. Actigraphic sleep measures, including sleep onset, 
sleep duration, sleep maintenance efficiency, and wake after 
sleep onset (WASO), were collected in a subsample of 403 female 
adolescents (range: 8-14.7y) who participated in the sleep sub-
study. Multiple linear regression analyses examined the associa-
tion between age of menarche in years and dimensions of sleep 
health adjusting for age at survey completion, race/ethnicity, 
family structure, household income, and parental education.
Results: Among the full sample, 1 year later age of menarche 
was associated with.18 fewer nights/week having trouble fall-
ing asleep (p<.001) and.14 fewer nights/week staying asleep 
(p<.001). Among the actigraphy sub-sample, 1 year later age 
of menarche was associated with.20 fewer nights/week having 
trouble staying asleep (p=.016),.22% higher nightly sleep main-
tenance efficiency (p=.045), and 1.5 fewer minutes WASO/night 
(p=.010). Race/ethnicity moderated some results such that the 
association between later age of menarche and fewer insomnia 
symptoms was stronger in White adolescent girls compared to 
Hispanic adolescent girls and not significant among Black ado-
lescent girls.
Conclusion: Later age of menarche is associated with better 
actigraphic sleep quality and fewer self-reported insomnia symp-
toms at age 15, particularly among White girls. Future research 
should examine whether age of menarche predicts sleep health 
later in life.
Support (if any): R25-HL147668, R01HD073352, 
R01HD36916, R01HD39135, and R01HD40421.
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Introduction: The human mouth is densely colonized by micro-
bial species. Evidence suggests reduced microbial diversity has 
been associated with chronic physical and mental health condi-
tions; however, most of these small-scale studies have implicated 
the gut microbiome and involved children or adults. We exam-
ined associations of oral microbiome diversity with self-reported 
sleep duration among a representative sample of adolescents 
and young adults ages 16-26 years in the United States.
Methods: This study used cross-sectional data from the National 
Health and Nutrition Examination Survey (NHANES, 2011-
2012). Outcome variables: Oral microbiome alpha (α) diversity 
measures of richness and evenness: (1) Observed operational tax-
onomic units (OTU), (2) Faith’s phylogenetic diversity (FPD), 
(3) Shannon-Weiner index (SWI), and (4) Inverse Simpson index 

(ISI). Sleep exposure variables: self-reported sleep hours on 
weekdays or school/work days were categorized as very short, 
short, healthy, and long sleep according to AASM recommen-
dations. Four separate Generalized Linear Models (GLM) were 
fitted to the sample to investigate associations between each α 
diversity measure and sleep duration, controlling for covariates. 
All descriptive and regression analyses adjusted for NHANES 
complex survey design.
Results: The sample included 1,332 participants, of whom 463 
were ages 16-18 years, and 869 were ages 19-26 years. The mean 
age was 20.9 years, and 50.4% were females. Five in ten teen-
agers (50.6%) reported the recommended hours of sleep (8-10 
hrs), while six in ten young adults (61.2%) had the recommended 
hours of sleep (7-9 hrs). OTU mean was 128.0 [95% CI:122.35–
133.64]; FPD mean was 14.24 [13.87–14.62]; SWI mean was 4.61 
[4.54–4.67]; and ISI mean was 0.90 [0.89–0.90]. Findings from 
GLM estimates showed that compared to those with healthy 
sleep duration, teenagers and young adults with long sleep dura-
tion (3% of participants) had significantly higher oral microbi-
ome diversity, according to OTU, FPD, and SWI indicators: 43.0 
[22.3–63.72]; 2.96 [1.16–4.76]; and 0.64 [0.07–1.21], respectively. 
No significant association was found between ISI and self-re-
ported sleep duration.
Conclusion: Oral microbiome diversity is positively associated 
with longer sleep duration among teenagers and young adults. 
Further research needs to determine the potential mechanisms 
behind the associations observed in this study.
Support (if any): NIGMS grant #P20GM139743.
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SOCIAL MEDIA USE AND SLEEP IN COLLEGE: 
DIFFERENTIAL IMPACT FOR WOMEN
Sarah Lust1, Lauren Danzey2

1 Auburn University, 2 Brown University Health

Introduction: Recent research reveals significant impacts of 
social media use on students’ sleep patterns and quality. Many 
young adults stay up late engaging with social media, affecting 
their physical and mental health, and academic performance. 
Frequent social media use is associated with delayed bedtimes, 
difficulties falling asleep, shorter sleep duration, and poorer sleep 
quality. Female college students who spend more time on social 
media report higher levels of anxiety and depressive symptoms 
compared to males. However, less is known about how social 
media use may directly or indirectly impact sleep differentially 
by gender.
Methods: Survey data was collected from four cross-sectional 
cohorts of college students from Psychology classes at a large 
Southeastern Research University in Fall 2020 (n=589), Fall 
2021 (n=323), Fall 2023 (n=698), and Spring 2024 (n=445). 
Participants (n=2055) received partial course credit for complet-
ing a Qualtrics survey addressing fear of missing out (FoMO), 
social media use frequency, anxiety, depression, perceived stress, 
sleep quality (PSQI), and other sleep-related questions.
Results: A one-way MANOVA compared differences in men-
tal health, FoMO, sleep quality, social media use, and texting 
habits by sex. Women reported higher levels of  FoMO, anxiety, 
depression, and stress than men (ps <.01). Women also checked 
social media more frequently and spent over 35 minutes more 
per day on social media. Sleep satisfaction was similar between 
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genders (p >.05), but women reported slightly more sleep (M 
= 7.94 hours) than men (M = 7.73), p =.03. FoMO and social 
media use were negatively correlated with depression, anxiety, 
stress.
Conclusion: Results suggest female college students may strug-
gle more with mental health and quality sleep. Future research 
should explore whether social media use predicts poor sleep 
quality and low well-being, or if  mental health struggles increase 
social media appeal. Additionally, interventions to decrease 
social media use could be investigated for potential improve-
ments in sleep quality and mental health factors.
Support (if any): none
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AND SLEEP QUALITY AMONG COLLEGE STUDENTS
Evelyn Arana-Chicas1, Andrea Spaeth2, Caroline Chovanes2

1 Rutgers Cancer Institute, 2 Rutgers University

Introduction: Insufficient sleep is a public health problem among 
college students. Approximately 71% of college students sleep 
less than eight hours per night, and one-third of students have 
trouble falling asleep at least once a week. Discrimination has 
been posited as a contributor to sleep disturbances. This study 
aims to determine whether perceived discrimination correlates 
with sleep quality among college students and whether these 
relationships differ by racial group.
Methods: This is an observational, cross-sectional survey study. 
Traditional college-age students (18-23 years) who attend a 
large, public university were recruited in the lobbies of class-
room buildings and student centers, Sunday through Saturday. 
Participants completed the Perceived Ethnic Discrimination 
Questionnaire and the Pittsburgh Sleep Quality Index (PSQI) on 
a tablet. Descriptive statistics, chi-square tests, and Spearman’s 
rho correlations were conducted.
Results: A total of 296 participants were enrolled in this study 
(51.7% White, 24.3% Asian, 24.0% Black). The mean age was 
19.6 (SD=1.3). Most participants were female (63.8%), non-His-
panic (88.2%), and lived on campus (55.7%). Most participants 
shared a room (58.4%), were on financial aid (59.8%), and were 
unemployed (51.9%). Black and Asian students had significantly 
higher perceived discrimination compared to White students 
(mean scores=2.5, 1.9, and 1.5, respectively; p<.001) and Black 
students had significantly higher perceived discrimination than 
Asian students (p<.001). Perceived discrimination was associ-
ated with poorer sleep quality, as measured with the global PSQI 
score, in Black students (r=0.35, p=0.01) but not Asian (r=0.16, 
p=0.21) or White students (r=0.14, p=0.12). Black students were 
also significantly less likely to report sleeping at least 7 hours/
night than Asian and White students (25.7% vs 40.0% vs 47.9%, 
respectively; p=0.002).
Conclusion: This study highlights significant racial disparities 
in perceived discrimination and its association with sleep qual-
ity among college students. Black students reported the high-
est levels of  perceived discrimination, which correlated with 
poorer sleep quality compared to their Asian and White peers. 
These findings highlight the importance of  studying discrimi-
nation as a potential contributor to sleep disparities and devel-
oping interventions to improve sleep health in Black student 
populations.
Support (if any): 
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STUDENTS: THE ROLE OF FOOD AND HOUSING 
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Introduction: Experiencing food and housing insecurity have 
been linked to adverse health outcomes, and disproportionately 
affect marginalized populations. Among Black college students, 
these insecurities have been linked to poor physical and mental 
health, including sleep disturbances. Given the significant role 
of sleep in overall well-being and academic success, it is essential 
to examine how food and housing insecurity contribute to sleep 
disturbance in this population.
Methods: The sample consisted of Black students attending a large 
predominantly White institute (n = 263, 82.37% female, Mage = 
20.3 years, 19.4% low SES). Sleep disturbance was measured using 
the Pittsburgh Sleep Quality Index (PSQI), with 81.4% of partici-
pants classified as having poor sleep based on the established 5-point 
cutoff. Food insecurity was measured with the Food Insecurity 
Experience Scale (FIES), and housing insecurity was measured 
by 6 items of the USDA Housing Security Scale. A multiple lin-
ear regression model was conducted to examine the relationship 
between housing and food security status and sleep disturbance.
Results: The model explained 8.55% of the variance in sleep 
disturbance (R2=.085, p <.001). Housing insecurity was signifi-
cantly associated with greater sleep disturbance (B=1.25, p <.05), 
indicating that housing-insecure participants reported higher 
sleep disturbance scores compared to their housing-secure peers. 
Among food security levels, participants classified as moderately 
food insecure reported significantly higher sleep disturbance 
scores (B=4.38, p <.05) compared to food-secure participants. 
Mildly food insecure (B=3.54, p =.104) and severely food inse-
cure (B=2.74, p =.154) participants also reported higher sleep 
disturbance scores, though this was not statistically significant. In 
terms of gender, compared to male participants, those identifying 
as “other” reported significantly higher sleep disturbance scores 
(B=3.68, p <.01), while females showed higher sleep disturbance 
scores (B=1.27) approaching statistical significance (p=0.087).
Conclusion: This study highlights the significant impact of 
housing insecurity, varying levels of food insecurity on sleep 
disturbance, and gender-based disparities in sleep health among 
Black college students. Comprehensive interventions targeting 
these insecurities are essential to improving sleep outcomes and 
promoting overall well-being in this population.
Support (if any): n/a
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Introduction: Sleep is critical to health and functioning, but many 
university students habitually obtain insufficient sleep. We exam-
ined trends in sufficient sleep amongst university students across a 
23-year period using data from a large, nationwide survey.
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Methods: We conducted a secondary analysis of data from the 
American College Health Association–National College Health 
Assessment surveys (ACHA-NCHA). These surveys evaluated 
health behavior trends in university students across the United 
States. We analyzed data from fully-enrolled undergraduate 
students at four-year institutions across five surveys, includ-
ing ACHA-NCHA I (2000 to Spring 2008), ACHA-NCHA II 
(Fall 2008 to Spring 2011), ACHA-NCHA IIb (Fall 2011 to 
Spring 2015), ACHA-NCHA IIc (Fall 2015 to Spring 2019), 
and ACHA-NCHA III (Fall 2019 to Spring 2023). Each survey 
asked participants “On how many of the past 7 days did you get 
enough sleep so that you felt rested when you woke up in the 
morning?”
Results: The sample averaged N=1,597,993 students across 47 
semesters. The students averaged 20.74 years (SD=3.85) and the 
sample included 66.5% females (33.1% males, 0.4% transgender, 
non-binary, or other), and included 70.9% non-Hispanic White 
students (5.3% Black or African American; 8.6% Hispanic or 
Latino/a; 10.6% Asian or Pacific Islander; 1.5% American 
Indian, Alaskan Native, or Native American; 3.1% Biracial or 
Multiracial; 0.1% Other). There was a significant decline in suffi-
cient sleep over time (F=305.90, p<.001), dropping from M=3.07 
days/week in 2000 to M=2.42 days/week in 2023. During the ear-
liest study wave, 39.5% of students indicated obtaining sufficient 
sleep ≤2 days/week (i.e., likely only on weekends); two decades 
later, this prevalence worsened to 59.8%. The decline over 23 
years was larger in female students than male students (F=15.28, 
p<.001). Insufficient sleep was more common amongst BIPOC 
students than non-Hispanic White students (mean differ-
ence=0.314), but these groups showed similar rates of decline 
over time.
Conclusion: In contrast to sleep duration trends seen in the gen-
eral U.S. adult population (Bureau of Labor Statistics), sleep has 
worsened amongst university students during the past two dec-
ades. Potential causes and consequences of these sleep changes 
will be discussed.
Support (if any): National Science Foundation (1920730 and 
1943323)
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Introduction: Shifting elementary school start times earlier to 
accommodate later high school schedules may impact children’s 
sleep and health. While younger children lack adolescents’ cir-
cadian delays, earlier starts could still misalign their sleep needs 
with external demands like parental work schedules.
Methods: We used data from the nationally representative 
Early Childhood Longitudinal Study-Kindergarten (ECLS-K) 
2011 cohort, with descriptive and bivariate statistics, including 
ANOVA (for continuous variables) and chi-square (for categori-
cal) to test for differences in outcomes across start times. Linear 
regression was used to examine the impact after adjusting for 
potential confounders while taking into account non-independ-
ence at the school level. School start times were divided into four 
categories: < 7:45, 7:46-8:15, 8:16-8:45, and >8:46.
Results: This analysis included 11,877 kindergarten children 
with a mean age of 6.1(SD 0.4) years, with start times before 7:45 

AM being disproportionately likely in children who are Black, 
attend a Title I school, have a household income below $30K, 
and/or live in a rural area. Although earlier school starts are 
associated with somewhat earlier bedtimes (8:22PM for students 
with pre-7:45 AM starts vs. 8:33PM for students with starts post-
8:46AM), the sleep opportunity potential (time from bedtime to 
school start) is still significantly less among students with the 
earliest start times by 77 minutes (95%CI [71-82]). There is also 
a statistically significant trend between school start time and the 
likelihood of having breakfast (whether at school or home), with 
53.27%, 65.02%, 73.12%, and 77.27% of children respectively 
having breakfast each day across earliest to latest start times 
groups (p < 0.001).
Conclusion: Children with earlier school start times experi-
ence a greater mismatch between their sleep needs and sched-
ules. After accounting for time to get ready and commute to 
school, the 11.2 (SD 0.6) hours sleep opportunity ceiling in 
the earliest start time group likely results in less than the rec-
ommended 10-11 hours. Especially given the overlap between 
known sleep disparities and those above in school start time 
assignments, this likely further disadvantages young students 
already at risk.
Support (if any): 
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SCHOOL START TIMES, SLEEP OPPORTUNITY, AND 
ASTHMA IN ELEMENTARY SCHOOL CHILDREN
Pauline Esantsi1, Weston Powell2, Maida Chen3, Michelle Garrison1

1 Purdue University, 2 Center for Respiratory Biology and 
Therapeutics, Seattle Children’s Research Institute, 3 Seattle 
Children’s Hospital

Introduction: School start times influence the window of sleep 
opportunity in childhood. Inadequate sleep is a known risk fac-
tor for multiple chronic health conditions, including asthma. 
However, data linking school start times, especially in early 
childhood, with specific medical conditions are not well explored 
at the population level.
Methods: We utilized data from the nationally representative 
ECLS-K 2011 longitudinal cohort study. Metrics included 
annual school-reported school start times starting in kinder-
garten, and parent-reported diagnosis of asthma starting the 
year after kindergarten and annually for the subsequent 5 years. 
Unadjusted chi-squared tests and multivariate logistic regression 
analyses were used to evaluate the impact of kindergarten school 
start times on parent report of asthma diagnosis in subsequent 
years. Kindergarten school start times were grouped as 7:45 or 
earlier [group A], 7:45 to 8:15 [group B], 8:15 to 8:45 [group C], 
or after 8:45 AM [group D].
Results: 7,940 students were included. 17.6% had a kindergar-
ten school start time that begins at 7:45 AM or earlier. Asthma 
prevalence was 15.4% and 17.2% at one and five years after kin-
dergarten, respectively. In unadjusted analyses, asthma at 5 years 
after kindgergarten was significantly associated with earlier kin-
dergarten school start times: 20.1% in group A, 17.1% in group 
B, 16.6% in group C, 14.5% in group C (p< 0.01). After adjusting 
for potential confounders (child sex, household income, urban 
location, and Title 1 school at the kindergarten baseline), early 
school start times remained a statistically significant predictor of 
parent-reported child asthma four and five years later (OR=1.31, 
95%CI 1.02–1.69 and OR=1.47, 95%CI 1.14-1.88, respectively), 
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but was no longer statistically significant at the first three fol-
low-up time points (with ORs of 1.22, 1.19, and 1.29 and p-val-
ues of 0.11, 0.15, and 0.05 respectively).
Conclusion: Kindergarten start times may influence both devel-
opment and persistence of chronic childhood conditions such 
as asthma. Health problems associated with earlier kindergarten 
start times may be linked to shorter sleep duration/opportunity, 
or circadian timing of disease-related processes, such as airways 
inflammation in asthma.
Support (if any): 
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OCCUPATIONAL PRESTIGE AS A STRUCTURAL 
DETERMINANT OF SLEEP HEALTH AMONG YOUNG 
AFRICAN AMERICAN WOMEN
Bethany Ogbenna1, Symielle Gaston1, DaNashia Thomas1, 
Kennedy Williams1, Aarushi Joshi2, Anissa Vines3, Quaker Harmon4, 
Chandra Jackson1

1 National Institute of Environmental Health Sciences, 2 University 
of North Carolina - Chapel Hill, 3 University of North Carolina at 
Chapel Hill, 4 NIEHS

Introduction: Structural determinants such as job strain and 
long work hours contribute to sleep health disparities. Relatedly, 
Black women in professional occupations report short sleep 
more than other women, including their non-professional coun-
terparts. Therefore, Black women professionals may not experi-
ence the expected sleep health benefits of higher occupational 
prestige (OP), defined as the perceived social value of their occu-
pation within society. Notably, the OP-sleep relationship remains 
uninvestigated.
Methods: We assessed cross-sectional and longitudinal asso-
ciations between OP and sleep health among Black women in 
the Detroit, MI area who enrolled (2010–2012) in the Study of 
Environment Lifestyle and Fibroids. Participants were followed 
until 2014–2018. Baseline OP was measured using the Nakao-
Treas Prestige Score (range: 0—100) and categorized into quin-
tiles (Q1low–Q5high). Self-reported sleep dimensions (baseline 
and three follow-up collections) were dichotomized (yes vs. no): 
short sleep duration (< 7 hours), non-restorative sleep (well-
rested < 4 days/week), insomnia symptoms (difficulty falling/
staying asleep ≥10 days/month), and diagnosis of sleep apnea 
(at Follow-up 3). Adjusting for sociodemographic characteris-
tics, we used Poisson regression with robust variance to estimate 
prevalence ratios (PRs) and confidence intervals (95%CIs) and 
applied generalized estimating equations to determine risk ratios 
(RRs) and 95%CIs.
Results: Among 1,053 participants working ≥10 hours/week, 
mean age was 28.9 (SD=3.4) years. Unadjusted prevalence 
ranges of short sleep (57% [Q4]—67% [Q1low]), non-restora-
tive sleep (59% [Q5high]—69% [Q1low], insomnia symptoms 
(15% [Q1low]—21% [Q4]), and sleep apnea (3% [Q5high]—6% 
[Q1low]) were comparable across OP quintiles (p>0.05). High 
vs. low OP was marginally associated with lower prevalence of 
short sleep (PR-Q5 vs.Q1=0.93; 95%CI:0.87–1.00) and, con-
versely, with a marginally higher prevalence of non-restorative 
sleep (PR-Q5 vs.Q1=1.06; 95%CI:1.00–1.12). Longitudinally, 
women with high vs. low OP had lower risk of short sleep (RR-
Q5 vs.Q1=0.70; 95%CI:0.58-0.85) and non-restorative sleep 

(RR-Q5 vs.Q1=1.14; 95%CI:1.03–1.27). OP was not associated 
with the remaining sleep disturbances.
Conclusion: Poor sleep health was highly prevalent. High vs. 
low OP was associated with a lower risk of short sleep, but a 
higher prevalence and risk of non-restorative sleep. Future 
research should leverage higher-income, nationally-representa-
tive cohorts of Black women and consider potential mediators 
(e.g., goal-striving work stress) of the OP-sleep relationship.
Support (if any): 
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ASSOCIATIONS BETWEEN ACTIGRAPHY SLEEP AND 
OBESITY MARKERS IN BLACK EMERGING ADULTS; 
INITIAL RESULTS FROM SHOW STUDY
Jessica McNeil1, Hannah Koch1, Bryan Montero Herrera1, 
Stephanie Pickett1, Thomas McCoy1, Laurie Wideman1

1 University of North Carolina at Greensboro

Introduction: Short sleep duration, poor sleep efficiency, later 
sleep timing and greater day-to-day sleep variability are associ-
ated with greater obesity risk. Few studies have comprehensively 
assessed sleep and obesity markers in Black emerging adults 
(ages 18-28 years), despite higher risks of short sleep and obe-
sity in this population. We examined preliminary, cross-sectional 
associations between actigraphy-assessed sleep (duration, effi-
ciency, timing midpoint, and day-to-day variability calculated 
as coefficients of variation) with obesity markers (body weight, 
waist circumference and fat mass) in Black emerging adults from 
the Sleep, Health Outcomes and Body Weight (SHOW) study.
Methods: The SHOW study aims to recruit 150 Black emerg-
ing adults. Baseline data on 7-day actigraphy-assessed sleep and 
obesity markers are currently available in 48 participants (35 
females; age, 20.1±1.8 years; weight, 78.7±23.0 kg; fat mass, 
25.4±17.9 kg; sleep duration, 6h9min±1h12min; sleep efficiency, 
71.2±9.3%; sleep timing midpoint, 5h32AM±1.1hrs), and these 
results are presented herein. Given the exploratory nature of 
these analyses, Spearman correlations assessed associations 
between sleep variables with obesity markers in all participants, 
and in males and females separately.
Results: In all participants, mean sleep duration (rs= -0.31, P= 
0.03) and sleep timing (rs= 0.29, P= 0.04) were associated with 
body weight. Sleep duration variability was associated with body 
weight (rs= 0.30, P= 0.04), waist circumference (rs= 0.38, P= 
0.01) and fat mass (rs= 0.36, P= 0.01). In females, mean sleep 
duration was associated with body weight (rs= -0.38, P= 0.02), 
waist circumference (rs= -0.41, P= 0.01) and fat mass (rs= -0.34, 
P= 0.04). Sleep duration variability was also associated with 
body weight (rs= 0.38, P= 0.03), waist circumference (rs= 0.42, 
P= 0.01) and fat mass (rs= 0.38, P= 0.02) in females. In males, 
mean sleep timing was associated with waist circumference (rs= 
0.62, P= 0.02) and fat mass (rs= 0.64, P= 0.02).
Conclusion: These preliminary findings suggest that shorter 
sleep duration, later sleep timing and greater sleep duration 
variability are associated with higher obesity markers in Black 
emerging adults. Sex-based differences also emerged, with sleep 
duration and sleep duration variability being stronger risk fac-
tors in females, whereas sleep timing was a stronger risk factor 
in males.
Support (if any): NIH Grant R01HL163804
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ASSOCIATIONS OF POLYSOMNOGRAPHY-ASSESSED 
SLEEP WITH HEMODYNAMIC BURDEN IN BLACK 
EMERGING ADULTS
Sheldon Smith1, Laurie Wideman1, Austin Robinson2, 
Jessica McNeil1

1 University of North Carolina at Greensboro, 2 Indiana University 
Bloomington

Introduction: Black emerging adults (ages 18-28) have the highest 
prevalence of short sleep and cardiovascular disease (CVD) risk 
factors (e.g., hypertension) compared to age-matched individuals 
from other racial groups. Poor sleep architecture (e.g., lower pro-
portion of slow wave sleep (SWS)) is associated with a greater risk 
of CVD. However, in Black emerging adults, data on sleep archi-
tecture and hemodynamic burden, a key clinical predictor of CVD 
risk, is limited. We examined preliminary, cross-sectional associa-
tions between polysomnography-assessed sleep architecture with 
hemodynamic burden in Black emerging adults.
Methods: Data collection for the Sleep, Health Outcomes and 
Body Weight (SHOW) study is ongoing. This analysis includes 
10 Black emerging adults (age=20.76±1.01 years; body mass 
index (BMI)=28.72±8.42 kg/m2; 8 females). Home-based 
polysomnography-assessed sleep architecture included stage 
2 sleep, SWS, and rapid-eye-movement (REM) sleep over 2 
nights. Hemodynamic measures included resting brachial sys-
tolic, mean, and diastolic blood pressure (BP), resting estimated 
central (i.e., aortic) systolic, mean, and diastolic BP, pulse pres-
sure, resting heart rate, carotid-femoral pulse wave velocity, cen-
tral augmentation pressure (AP), and augmentation index) are 
presented herein. Spearman correlations assessed associations 
between sleep architecture and hemodynamic burden given the 
exploratory nature of these analyses.
Results: Participants’ mean relative time in each sleep stage 
was stage 2: 49.8±9.4%, SWS: 20.1±8.0%, and REM sleep: 
29.3±8.5%. Stage 2 sleep was positively associated with central 
systolic BP (ρ= 0.683, p=0.042), mean BP (ρ= 0.770, p=0.015), 
AP (ρ= 0.898, p< 0.001), and augmentation index (ρ= 0.849, 
p=0.004). SWS was inversely associated with brachial mean 
BP (ρ= -0.686, p=0.041), diastolic BP (ρ= -0.672, p=0.047), 
heart rate (ρ= -0.700, p=0.036), central diastolic BP (ρ= -0.817, 
p=0.007) and augmentation index (ρ= -0.723, p=0.028). No sig-
nificant associations were noted between REM sleep duration 
with hemodynamic measures.
Conclusion: These preliminary findings suggest that more SWS 
and less stage 2 sleep is cross-sectionally associated with lower 
hemodynamic burden and may therefore be protective against 
CVD risk in Black emerging adults. Additional analyses with 
a larger sample size are planned for the SHOW study, with an 
aim of further exploring potential subgroup differences in these 
associations (e.g., biological sex and sociodemographic factors).
Support (if any): NIH Grant R01HL163804
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ASSOCIATIONS BETWEEN RACIAL SEGREGATION 
& SLEEP HEALTH IN CORONARY ARTERY RISK 
DEVELOPMENT IN YOUNG ADULTS STUDY
Morgann West1, Kiarri Kershaw1, Kristen Knutson1, 
Mercedes Carnethon1, Diana Chirinos1

1 Northwestern University Feinberg School of Medicine

Introduction: Black adults in the US have shorter sleep dura-
tion, lower sleep efficiency, and worse sleep quality compared to 
Non-Hispanic White adults. Racial segregation may be a con-
tributing factor to sleep disparities as individuals living in dis-
advantaged communities may have greater exposure to bright 
lights, noise, and poor air quality and may have more difficul-
ties accessing resources. This study examines the cross-sectional 
associations between racial segregation and sleep health (sleep 
duration, efficiency, and quality) among middle-aged Black 
adults.
Methods: The sample included 366 Black adults who par-
ticipated in the Coronary Artery Risk Development in 
Young Adults (CARDIA) Sleep Health Ancillary Study. The 
Sleep Health Ancillary study was conducted during the Y35 
CARDIA examination (2020-2024). Racial segregation was 
measured using the Getis-Ord Gi* statistic, a measure of  stand-
ard deviation (SD) between the neighborhood’s racial compo-
sition and the surrounding area’s racial composition. Sleep 
measures included sleep duration and efficiency (derived from 
actigraphy data using Actiware Software [version 6.2.0.39]) 
and subjective sleep quality (measured by the Pittsburgh Sleep 
Quality Scale [PSQI]). Linear regression models were fitted 
to examine associations between racial segregation and sleep 
health parameters.
Results: Participants were 68.8% female and a mean age of 
60.7 years (SD=3.9). Mean G-scores were 2.4 (SD=2.8), sug-
gesting greater racial segregation among Black adults. Mean 
sleep efficiency, duration, and quality values were 80.0% 
(SD=8.3), 384.6 min (SD=64.4), and 7.1 (SD=4.3), respec-
tively. In univariate analysis, racial segregation was associated 
with significantly lower sleep efficiency (B=-0.45, 95% CI=-
0.76 to -0.14), but there were no associations with sleep dura-
tion or subjective sleep quality. The association between racial 
segregation and sleep efficiency remained significant after 
adjusting for age, gender, education, and marital status (B=-
0.37, 95% CI=-0.72 to -0.03) but was attenuated (B=-0.32, 
95% CI=-0.68 to 0.04) after adjusting for cardiovascular risk 
factors (body mass index, diabetes, hypertension) and depres-
sive symptoms.
Conclusion: There is an association between racial segregation 
and sleep efficiency among middle-aged Black adults in the 
CARDIA cohort. This association was not independent of car-
diovascular risk factors or depressive symptoms. Future studies 
should evaluate the specific features of racially segregated neigh-
borhoods that are strongly related to worsening sleep health.
Support (if any): 
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PSYCHOSOCIAL AND BEHAVIORAL CORRELATES 
OF SLEEP OUTCOMES AMONG LESBIAN, GAY, AND 
BISEXUAL WOMEN
Jennifer Jabson Tree1, Katherine Buchman1, Michelle Garrison1

1 Purdue University

Introduction: Sleep is an essential dimension of  good physi-
cal and mental health. However, lesbian, gay, bisexual (LGB) 
women report worse sleep than heterosexual women, hetero-
sexual men, and gay men. Bisexual women report more sleep 
problems and shorter sleep duration than LG and heterosexual 
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women. Multiple systematic reviews document the associations 
between psychological and social factors, health behaviors, and 
sleep outcomes, however, much less is known about how these 
factors relate to sleep among LGB women. We focused on 
six specific psychosocial factors known to be associated with 
sleep outcomes: social strain, social function, social support, 
optimism, negative emotional expressiveness, and hostility. 
Understanding more about the relationship between psychoso-
cial factors and sleep duration and disturbances among LGB 
women could facilitate the development of  efficacious inter-
ventions to improve sleep outcomes for this highly understud-
ied group.
Methods: Data for this project were provided by the Women’s 
Health Initiative (WHI). The sample size for this project was 
38,100; 884 LG women, 552 bisexual women, and 36,664 het-
erosexual women. Sleep duration and sleep disturbance were 
the outcome variables. Associations between psychosocial char-
acteristics and sleep outcomes were tested using multivariable, 
hierarchical, nested, linear regression models, calculated by sex-
ual orientation group.
Results: Hours per sleep nightly varied by sexual orientation 
with bisexual women reporting the most sleep on average. Across 
hierarchical models, social strain, social function, optimism, and 
negative emotional expressiveness were significantly associated 
with sleep outcomes for LGB women, respectively. Psychosocial 
factors were not consistently nor strongly associated with sleep 
for heterosexual women. Health behaviors were not consistently 
nor strongly associated with sleep outcomes for LGB women but 
were for heterosexual women.
Conclusion: LGB women’s sleep is an understudied area and 
lacks consideration of psychosocial factors as promising con-
tributors to sleep. Our findings point to the importance of social 
strain, social function, negative emotional expressiveness, and 
optimism in LGB women’s sleep. It is possible that LGB women’s 
sleep could be improved by implementing evidence-based inter-
ventions that use our findings to support LGB women in coping 
with multi-level sources of discrimination and stigma.
Support (if any): 
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RACE/ETHNICITY AND NATIVITY DIFFERENCES IN 
SLEEP DISORDER AMONG WORKERS AND RETIREES: A 
MULTILEVEL MODELING STUDY
Maki Karakida1, Jeffrey Stokes1

1 University of Massachusetts Boston

Introduction: Sleep disorder is a common problem seen in mid-
dle-aged and older adults. Poor sleep can lead to comorbidi-
ties, such as heart disease, obesity, and depressions, in later life. 
Work-related stress can also impact people’s sleep quality, yet 
differences between working and retired older adults’ sleep qual-
ity is unclear.
Methods: This longitudinal study examines the relationships 
between work, retirement, and sleep health, including their inter-
section with race/ethnicity and nativity, among 34,765 Americans 
aged 50 and older. We used the Health and Retirement Study 
samples (2014 – 2020) and multilevel linear regression to exam-
ine the associations between working/retirement status, race/
ethnicity, birthplace, and sleeplessness, controlling for age, gen-
der, birthplace, assets, education, marital status, smoking habits, 
exercise, and self-reported health.

Results: The mixed-regression model without interaction terms 
demonstrated that compared to retirees, older workers had a 
significantly higher likelihood of sleep disorder (95% CI 0.010, 
0.119; P < 0.05). Markedly, non-Hispanic Black race (95% CI 
0.155, 0.344; P < 0.01), assets, education, and age had positive 
and significant relationships with sleep problems, whereas mar-
tial loss (divorced, widowed, and never-married) and female 
gender had a significantly lower likelihood of poor sleep. In the 
model examining the intersection of race/ethnicity and nativ-
ity – interacted with work status – revealed that compared with 
US-born non-Hispanic White adults, US-born non-Hispanic 
Black adults (95% CI 0.112, 0.333; P < 0.001) and foreign-born 
non-Hispanic Black populations (95% CI 0.120, 0.933; P < 
0.05) had a significantly higher risk of insomnia. In contrast, 
non-native Hispanic workers (95% CI 0.152, 0.525; P < 0.001) 
and foreign-born non-Hispanic Other workers (95% CI 0.082, 
0.872; P < 0.05) had a significantly higher prevalence of sleep 
disturbances than US-born non-Hispanic White workers.
Conclusion: Multilevel findings suggest that the intersectionality 
of race/ethnicity and nativity plays a decisive role in the associ-
ation of work status and sleep health outcomes among midlife 
and older adults in the US.
Support (if any): 
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SUSTAINED IMPACTS OF NEIGHBORHOOD 
INVESTMENT ON SLEEP HEALTH IN BLACK 
AMERICANS: RESULTS FROM A NATURAL 
EXPERIMENT
Wendy Troxel1, Ann Haas1, Bonnie Ghosh-Dastidar1, 
Andrea Rosso2, Lauren Hale3, Matthew Buman4, Tamara Dubowitz2

1 RAND Corporation, 2 University of Pittsburgh, 3 Stony Brook 
Medicine, 4 Arizona State University

Introduction: Neighborhood disinvestment is a downstream 
impact of structural racism, especially afflicting minoritized 
communities. Thus, neighborhood reinvestment may serve as 
a policy-level intervention to mitigate sleep and other health 
disparities. This study builds on previous work by leveraging 
a natural experimental design to evaluate the 5-year effects of 
neighborhood investments on residents’ sleep.
Methods: Data are from the PHRESH Zzz study, a natural 
experiment conducted in two low-income, predominantly Black, 
urban neighborhoods, with a randomly selected cohort (n=567; 
mean age=54.8; 77.6% female). Sleep duration, wakefulness 
after sleep onset (WASO) and sleep efficiency were assessed via 
actigraphy and sleep quality via survey in 2013, 2016, and 2018. 
All publicly funded neighborhood investments between 2013 
to 2016 were recorded and geocoded to calculate the distance 
from each respondent’s residence to the investment. The primary 
exposure variable was residents’ proximity to neighborhood 
investments (< 0.1 of a mile).
Results: The overall pattern of results showed worsening sleep over 
time, regardless of exposure to investments. However, over the 5-year 
period, those who lived physically close to investments (< 0.1 mile) 
experienced significantly smaller decreases in sleep efficiency and 
smaller increases in WASO, relative to those who lived farther away.
Conclusion: Previously we found that living near a neighbor-
hood investment improved sleep outcomes over a short-term 
period of 3 years. Current results indicate that improvements 
were partially sustained over 5 years. Findings have implications 



A163

A. Basic and Translational Sleep and Circadian Science X. Sleep and Circadian Disparities

SLEEP, Volume 48, Supplement 1, 2025

for policy initiatives targeting upstream, structural determinants 
of sleep health disparities.
Support (if any): National Institute on Aging (Grant No. 
R01AG072652), National Heart Lung Blood Institute (Grant 
No. R01 HL122460), and the National Cancer Institute (Grant 
No. R01CA164137).
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HOUSING CONDITIONS AND SLEEP HEALTH: FINDINGS 
FROM THE PERSONALIZED ENVIRONMENT AND 
GENES STUDY
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Introduction: Adverse housing conditions can contribute to, 
for instance, psychological stress and poor air quality, thereby 
worsening sleep health and related outcomes (e.g., asthma). Of 
the few prior studies of the housing-sleep relationship, investi-
gations across demographically heterogeneous populations are 
sparse despite the disproportionate burdens of both adverse 
housing conditions and poor sleep health among socially and 
economically vulnerable groups.
Methods: Therefore, we used data collected from eligible adults 
residing primarily in North Carolina who were enrolled (2002 
to present) in the Personalized Environment and Genes Study 
(PEGS) to investigate adverse housing conditions in relation to 
multiple sleep dimensions and to determine effect modification 
by sex, race and ethnicity, and housing type. Beginning in 2017, 
participants reported (yes vs. no) five adverse housing condi-
tions, including no central heating system; no cooling/air condi-
tioning; moisture, mildew, and/or mold; pests; and renovations 
in the home. Self-reported sleep dimensions included short sleep 
duration (< 7 hours), long sleep onset latency (≥20 minutes), dif-
ficult sleep maintenance, diagnosed insomnia, diagnosed sleep 
apnea, daytime dysfunction, and sleep medication use. Adjusting 
for sociodemographic and residential characteristics, we used 
Poisson regression with robust variance to estimate prevalence 
ratios (PRs) and 95% confidence intervals (CIs). We used inter-
action terms to test for effect modification.
Results: Among 3,070 adults (mean±SD age=53±15 years), 69% 
were women; 81% identified as White, 10% Black, 3.0% Hispanic, 
and 6.0% another race/ethnicity. Most participants (75%) resided 
in detached houses. Moisture, mildew and/or mold (44%); Pests 
(44%); and renovations (29%) were the most frequently reported 
while no central heating (7%) and no cooling (4%) were the least 
frequently reported. Moisture, mildew, and/or mold was asso-
ciated with difficult sleep maintenance (PR=1.14 [95% CI:1.02-
1.26]). Overall, participants who reported pests vs. no pests had 
a higher prevalence of short sleep duration (PR=1.12 [1.02-
1.23]), diagnosed sleep apnea (PR=1.25 [1.03-1.51]), and sleep 
medication use (PR=1.35 [1.11-1.64]). Additionally, pests–sleep 
medication use associations were of higher magnitude among 
Black (PR=3.99 [1.35-11.78]) compared to White (PR=1.28 
[1.04-1.57]) participants (p-interaction=0.03). There was little 
evidence of effect modification by sex and housing type.
Conclusion: Pests were consistently associated with poorer sleep 
health and may contribute to sleep health disparities.
Support (if any): NIEHS Z1AES103325
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SUBOPTIMAL SLEEP DURATION PREDICTS GREATER 
METABOLIC SYNDROME IN NHANES 2011-2014: 
DIFFERENCES BY NATIVITY STATUS
Isamar Almeida1, Renee Kessler2, Gabrielle Murillo3, 
Danica Slavish1
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Comprehensive Cancer Center, 3 Arizona State University

Introduction: Both short and long sleep have been associated 
with risk for metabolic syndrome (MetS). However, this asso-
ciation has yet to be assessed among immigrants, whose health 
profiles and risk/protective factors differ from the U.S.-born 
population. We examined whether the association between sub-
optimal sleep duration and MetS severity score (MetSSS) varied 
by nativity status (foreign vs. U.S.-born) in a representative sam-
ple of U.S. adults.
Methods: We analyzed data from the National Health and 
Nutrition Examination Survey (NHANES) 2011-2014 cycles. 
We included adults (≥20 years) with complete data on sleep, 
sociodemographic, and MetS-related variables (N = 3,245). A 
composite MetSSS was created using waist circumference, fast-
ing glucose, blood pressure, HDL cholesterol, and triglycerides. 
Actigraphy-measured sleep duration was obtained from 7 days 
of accelerometer data. Self-reported sleep duration was obtained 
using a one-time questionnaire. Suboptimal sleep duration was 
defined as sleep duration < 7 or >9 hours/day. The association 
between self-reported sleep duration (model 1) and actigra-
phy-measured sleep duration (model 2) with MetSSS, and the 
moderating role of nativity status were examined using multiple 
linear regression models adjusting for age, sex, race, income, and 
food security.
Results: In model 1, suboptimal self-reported sleep duration was 
associated with greater MetSSS (b = 0.27, p =.001). Nativity sta-
tus was associated with MetSSS: compared to U.S.-born people, 
immigrants had lower MetSSS (b = -0.31, p < 0.001). The inter-
action between self-reported sleep duration and nativity status 
was not statistically significant (b = -0.19, p = 0.159). In model 
2, the interaction between actigraphy-measured sleep duration 
and MetSSS was statistically significant (b = -0.32, p = 0.014), 
such that the relationship between suboptimal sleep duration 
and MetSSS was significant only among U.S.-born individuals 
(b = 0.22, p < 0.001).
Conclusion: Our results align with the immigrant paradox of 
health: suboptimal sleep duration was associated with meta-
bolic syndrome in U.S.-born individuals but not immigrants. 
As an individual acculturates to the U.S., their health risks may 
increase. Immigrants may experience protective factors that 
buffer the effects of poor sleep on cardiometabolic risk. Future 
studies should examine potential protective factors (e.g., exer-
cise, diet, social support) among immigrants.
Support (if any): 
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RELIGIOSITY AS A STRESSOR AND A STRESS 
RELIEVER IN RELATION TO SLEEP HEALTH AMONG 
AFRICAN AMERICAN WOMEN
Rupsha Singh1, Symielle Gaston1, Jason Ashe2, Quaker Harmon3, 
Donna Baird4, HAROLD KOENIG5, Chandra Jackson1
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Introduction: Religious/spiritual beliefs and practices may pos-
itively or negatively influence sleep through myriad bidirectional 
pathways. For instance, religion could reduce psychosocial stress 
by providing social support or amplify it through religious conflict. 
Coincidently, Black/African American (AA) women are highly 
likely to attend religious services, experience substantial stress, 
and be burdened by poor sleep health. However, religion-stress-
sleep relationships are understudied, especially among Black/AA 
women.
Methods: We investigated associations between religiosity, 
stress, and sleep using data collected during enrollment (2010-
2012) and over three follow-ups (2014-2018) in the Study of 
Environment, Lifestyle, and Fibroids. At baseline, participants 
self-reported importance of  faith (‘very-to-somewhat’ vs. ‘not 
at all’), religiosity/spirituality as a source of  strength/comfort 
(‘very-to-somewhat’ vs. ‘not at all’), and prayer/meditation fre-
quency (‘everyday’, ‘every week’, or ‘≥ once/month’ vs. ‘< once/
month’). We defined self-reported sleep as: short sleep duration 
(SSD) < 7-hours, non-restorative sleep (NRS) as ‘yes’ vs. ‘no’ to 
waking up rested < 4 days/week, and insomnia symptoms (IS) 
as ‘yes’ vs. ‘no’ to difficulty falling or staying asleep. Day-to-day 
stress was dichotomized as ‘very high/moderate’ vs. ‘mild/not 
at all.’ Adjusting for sociodemographic and clinical character-
istics, we estimated prevalence ratios (PRs) and 95% confidence 
intervals (CIs) using Poisson regression with robust variance 
and applied general estimating equations to estimate risk ratios. 
Interaction terms for religiosity/spirituality and stress were 
tested.
Results: Among 1,614 Black/AA women, mean age ± SD was 
29.2 ± 3.4 years, 69.5% reported faith is of importance, 55.8% 
perceived religion/spirituality as a source of strength/com-
fort, 58.9% engaged in everyday prayer/meditation, and 43.4% 
reported very high or moderate day-to-day stress. Baseline prev-
alence of SSD was 54.6%, NRS 9.5%, and IS 17.9%. Compared 
to women who did not consider religion/spirituality a source of 
strength/comfort, women who did and reported very high/mod-
erate day-to-day stress had higher prevalence of restorative sleep 
(PR=6.25 [95% CI:1.23-33.33]). Everyday prayer/meditation vs. 
< once per month/never was associated with higher prevalence 
of NRS (PR=3.11 [95% CI:1.15-8.41]). Religiosity/spirituality 
was not longitudinally associated with sleep.
Conclusion: Religion/spirituality as a source of strength was 
associated with restorative sleep among highly-stressed women 
while everyday prayer/meditation was associated with non-re-
storative sleep. Longitudinal studies are needed to address 
potential reverse causation.
Support (if any): 

Abstract citation ID: zsaf090.0377
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CHRONIC PAIN AND SLEEP HEALTH AMONG A 
NATIONALLY REPRESENTATIVE SAMPLE OF US 
ADULTS
Philip Zendels1, Symielle Gaston1, Christopher Payne2, W. 
Braxton Jackson3, Chandra Jackson1

1 National Institute of Environmental Health Sciences, 2 DLH 
Corporation, 3 DLH Holdings Corp.

Introduction: Chronic pain is bidirectionally associated with sleep. 
Pain increases psychological stress and inflammation, thereby 
impairing sleep, and poor sleep increases pain sensitivity. Studies 
including diverse populations are sparse, although older adults, 
women, and minoritized racial and ethnic groups are disproportion-
ately affected by, for instance, internalized stigma along with biased 
pain assessments and mismanagement by healthcare providers.
Methods: Therefore, we investigated chronic pain and sleep 
among adults in the 2013-2018 National Health Interview 
Survey. Participants self-reported chronic pain over the past 
three months (‘everyday’/‘most days’=yes vs. ‘some days’/‘nev-
er’=no), short sleep duration (SSD; < 7 vs. ≥7 hours), insomnia 
symptoms (IS; difficulty falling or staying asleep ≥3 vs. < 3 times/
week), and nonrestorative-sleep (NRS: waking feeling rested 
< 4 vs. ≥4 days/week). Adjusting for sociodemographic, health 
behavior, and clinical characteristics, we used survey-weighted 
Poisson regression with robust variance to estimate prevalence 
ratios (PRs) and 95% confidence intervals (CIs), stratifying by 
age, sex/gender, and race/ethnicity after testing for interaction.
Results: Among 90,810 participants, mean age±SE was 48±0.11 
years and 53% were women, 24% of participants reported chronic 
pain. Adults aged ≥50 years had higher prevalence of chronic pain 
(64%) than adults 31-49 (27%) or 18-30 years (9.8%). Women 
(56%) reported chronic pain more than men (44%). By race and 
ethnicity, Non-Hispanic (NH)-American Indian/Alaska Native 
(35%), NH-multiple race (29%), and NH-White (27%) adults 
most reported pain. The chronic pain-lower prevalence of SSD 
association was stronger among younger (PR31-49years=0.78 
[95% CI:0.75-0.81]) versus older adults (PR≥50years=0.86 [0.85-
0.88]). Conversely, the chronic pain-higher prevalence of NRS 
association was stronger among older adults (PR≥50years=1.73 
[1.67-1.79] vs. PR31-49years=1.48 [1.43-1.53]). Associations 
with IS (PRmen=1.82 [1.75-1.89] vs. PRwomen=1.57 [1.52-1.61]) 
and NRS (PRmen=1.75 [1.69-1.82] vs. PRwomen=1.59 [1.55-
1.63]) were stronger among men than women. Associations with 
IS were stronger among Hispanic/Latine (PR=1.84 [1.70-1.99]) 
and NH-Black/African American (PR=1.79 [1.66-1.92]) adults 
than NH-White adults (PR=1.63 [1.58-1.67]).
Conclusion: Chronic pain was associated with higher prevalence 
of both IS and NRS overall and most strongly among men. 
Associations with IS were strongest among Hispanic/Latine and 
NH-Black/African American adults. Chronic pain was associ-
ated with lower SSD prevalence, and strongest among younger 
adults. Future longitudinal design studies with objective sleep 
measures are warranted.
Support (if any): 
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SLEEP BELIEFS ASSOCIATED WITH SLEEP HEALTH IN 
A NATIONAL SURVEY OF NIGERIAN ADULTS
Jesujoba Olanrewaju1, Leah Irish1

1 North Dakota State University

Introduction: Despite its critical role in population health and 
well-being, sleep remains understudied in Africa and other 
developing regions, where unique cultural and contextual factors 
likely shape sleep outcomes. The beliefs individuals hold about 
their sleep may influence their sleep health-related behaviors 
(e.g., time in bed), yet little is known about these beliefs in low- 
and middle-income countries. This study addresses this critical 
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imbalance by examining the relationship between Theory of 
Planned Behavior (TPB)-based sleep beliefs and overall sleep 
health in a national survey of Nigerian adults (n = 1,046; Mean 
age = 33.64, SD = 9.29). We hypothesized that positive sleep 
attitudes, stronger subjective norms in support of healthy sleep 
behavior, and greater perceived behavioral control would be 
associated with adequate sleep duration and better overall sleep 
health.
Methods: In this cross-sectional study, participants completed 
TPB-based measures and the RU-SATED Questionnaire.
Results: Descriptive analysis revealed that Nigerian adults gener-
ally held positive attitudes towards sleep, while subjective norms 
showed varied responses, and perceived behavioral control over 
sleep was moderate to high. Multiple linear regression analysis 
revealed that belief  factors explained a modest but significant 
portion of the variance in sleep health (R² =.027, p <.001). Both 
bivariate and multivariate relationships consistently showed that 
subjective norms (r =.101, p =.001; β =.084, p =.006) and per-
ceived behavioral control (r =.136, p <.001; β =.134, p <.001) 
were positively associated with overall sleep health, while atti-
tudes showed no significant relationship in either analysis.
Conclusion: Results suggest that while Nigerian adults hold gen-
erally positive sleep beliefs, these beliefs have limited association 
with overall sleep health. Western-held beliefs about sleep may 
not fully translate to better sleep outcomes, where broader socio-
cultural and environmental factors likely play an important role. 
Future research should examine how cultural values, economic 
conditions, and social structures interact with sleep beliefs to 
influence sleep health in non-Western contexts.
Support (if any): The North Dakota State University 
Department of Psychology supported the project.
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EXPLORING SLEEP BELIEFS, ATTITUDES AND 
BEHAVIORS IN WOMEN OF COLOR THROUGH THE 
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Clarisa Medina Poeliniz1, Tumilara Aderibigbe1, Sharon Talboys1, 
Ivette Lopez1, Sara Simonsen1, Yeny Arones1, Princess Bombyck1, 
Doriena Lee1, Kiese Mpongo1, Valentine Mukundente2, 
Fahina Tavake-Pasi1, Kamaile Tripp-Harris1, Jeanette Villalta1, 
Cathy Wolfsfeld3, Kelly Baron1
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Introduction: Community health workers (CHWs) are vital in 
bridging the gap between healthcare systems, researchers, and 
underserved communities. Due to their trusted roles, cultural 
familiarity, and ability to deliver accurate health information, 
CHWs offer great promise in sleep health promotion. We aim to 
understand perceptions of healthy sleep, barriers to sleep, and 
beliefs, attitudes, and behaviors in communities of color.
Methods: We conducted eight focus groups (N=77) with female 
CHWs ages 18-75 using community-matched CHW facilita-
tors who also served as co-researchers. CHWs provided infor-
mation about themselves and their communities. Community 
groups included Black/African American, Hispanic/Latinx, 
Native Hawaiian/Pacific Islander, and African Immigrant/
Refugee. Focus groups were conducted in English and Spanish. 
A semi-structured topic guide was developed in collaboration 
with CHWs. Discussion topics included sleep routines, barriers 
and enablers to healthy sleep, knowledge and attitudes about 
sleep, socio-cultural context, and CHW roles in sleep health. 

Audio recordings were transcribed, translated, and uploaded 
to Dedoose for analysis. We thematically coded transcripts 
once, followed by subsequent emergent coding using deductive 
grounded theory approach.
Results: Within the CHWs and their respective communi-
ties, there was variability in sleep routines and attitudes about 
sleep. It was common to prioritize caregiving, household family 
members and extended family, and community obligations over 
good sleep, and participants identified strongly with their roles 
as matriarch and community leader. Cultural barriers include 
adjusting to the ‘hustle’ U.S. culture, communicating with family 
across time zones, and for some, either the cultural loss of naps 
or a strong cultural belief  that napping is lazy. Sleep health was 
discussed as being a taboo topic in some communities. Barriers 
in accessing sleep-related healthcare included a fragmented 
approach at the primary care level, limited sleep health infor-
mation, and cost, long waits for appointments, and access to 
specialty care. Other notable barriers included language, trans-
portation, and health literacy gaps in both sleep health and nav-
igating the healthcare system.
Conclusion: CHWs can effectively link community members to 
sleep health resources and offer insights into cultural beliefs, atti-
tudes, and behaviors related to sleep practice, barriers, and social 
determinants that impact sleep.
Support (if any): National Institutes of Health, National Institute 
of Minority Health and Health, Disparities,1R01MD018517
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RACIAL AND ETHNIC SLEEP DISPARITIES IN 
ADOLESCENTS: THE ROLE OF ACCULTURATION AND 
DISCRIMINATION
Danya Husein1, Jessica Souhala1, Emily Feldman1, Danica Slavish1

1 University of North Texas

Introduction: Adolescence is a critical developmental period 
marked by identity formation and heightened exposure to stress-
ors, including discrimination. Acculturative stress and discrim-
ination can negatively affect sleep, with adolescents’ cultural 
identity influencing their experiences of these stressors. This 
study explored the relationship between discrimination, accul-
turative stress, and sleep duration in a diverse sample of youth.
Methods: Data was drawn from the Adolescent Brain Cognitive 
Development (ABCD) study, a ten-year longitudinal examina-
tion of youth (N = 8632, mean age = 12, 47.66% girls). Self-
report measures assessed acculturation, discrimination, sleep 
duration, and demographics.
Results: Discrimination significantly predicted shorter weekday 
(B = -0.15, 95% CI [-0.20, -0.11], p < 0.001) and weekend sleep 
duration (B = -0.06, 95% CI [-0.11, -0.02], p = 0.008). Ethnic dif-
ferences were observed, with Black/African (weekday: B = -0.24, 
95% CI [-0.31, -0.16], p < 0.001; weekend: B = -0.22, 95% CI 
[-0.31, -0.14], p < 0.001) and MENA youth (weekday: B = -0.38, 
95% CI [-0.71, -0.05], p = 0.023) sleeping less than White youth. 
Interactions between discrimination and ethnicity indicated that 
higher discrimination was associated with greater reductions in 
weekday sleep for Black/African (B = 0.15, 95% CI [0.09, 0.22], 
p < 0.001) and Latino/Hispanic youth (B = 0.11, 95% CI [0.05, 
0.17], p = 0.001). An interaction between acculturation and eth-
nicity was found for weekend sleep, where higher acculturation 
predicted shorter sleep for Black/African youth (B = -0.20, 95% 
CI [-0.32, -0.08], p = 0.001).
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Conclusion: These results emphasize the role of social determi-
nants, such as discrimination and acculturative stress, in shaping 
sleep health during adolescence. OR The findings suggest that 
discrimination and acculturative play crucial roles in shaping 
adolescent sleep patterns. Implementing culturally informed 
interventions to address identity-related stressors may be a 
promising approach to support youth sleep health, with the 
potential to reduce sleep disparities.
Support (if any): 
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RACIAL SLEEP DISPARITIES IN THE UNITED STATES: 
A SYSTEMATIC REVIEW OF LABOR PRACTICES AND 
SLEEP HEALTH ACROSS THE LIFESPAN
Zora Woolfolk1, Jillian Silva-Jones1, Ariana Calloway2, 
Mattina Davenport2, Lauren Whitehurst1

1 University of Kentucky, 2 Nationwide Children’s Hospital

Introduction: Black Americans, compared to other social groups, 
disproportionately experience poor sleep outcomes throughout 
their lifespan. In this systematic review, we examined how labor 
conditions in the US may contribute to sleep inequities among 
Black Americans.
Methods: We conducted keyword combination searches using 
sleep, age, labor, and race in university and publicly available 
databases, including Google Scholar and PubMed. We organ-
ized the resulting articles into six categories that identified 
fairness, safety, and health of the work environment (i.e., pay, 
work hazards, work hours, work accessibility, benefits, and hir-
ing practices) and determined how each impacted the following 
sleep outcomes: duration, dysregulation/dysfunction, short/
long sleep, sleep quality. We further categorized each article by 
lifespan category, adolescence, young and mid -adulthood, and 
older adulthood. Articles that took place outside of the US and 
review articles were excluded.
Results: Thirty-six articles met the criteria for the systematic 
review. One article examined the impact of pay inequity on 
sleep-related pregnancy outcomes, and six articles assessed the 
impact of parental labor on children/adolescents’ sleep behavior. 
Twenty-eight articles focused on sleep and working conditions 
in young and mid-adulthood, whereas fifteen articles examined 
similar outcomes in older adults. Of these 28 articles, laborers 
who experienced inequitably lower pay also experienced shorter 
sleep durations in fifteen studies, increased sleep dysfunction in 
five studies, and reported higher incidence of sleep disorders in 
seven studies. Additionally, laborers who experienced unsafe 
working conditions experienced shorter sleep durations in two 
studies and worse sleep quality in two additional studies. In two 
studies, working in unsafe working conditions coincided with 
shift work. Workers with long work hours had decreased sleep 
durations in 7 studies and increased sleep disorders in 3 studies. 
In three studies, short sleep and sleep dysfunction increased for 
adults and older adults experiencing a lack of work.
Conclusion: Literature suggests that improving safe and healthy 
working conditions can promote sleep and reduce existing racial 
sleep inequities. Important gaps in the literature remain as few 
studies examined the impact of working and labor practices on 
pregnancy and infancy and few studies examined the longitudi-
nal impacts of poor working conditions on sleep in retirees.
Support (if any): 
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A COMMUNITY-ENGAGED QUALITATIVE STUDY OF 
FACTORS AFFECTING SLEEP AMONG HISPANIC/
LATINOS WITH SHORT SLEEP DURATION
Sofia Vallejo-Riveros1, Maria Jose Velasco-Burgos2, Ana Sanchez-
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Ricardo Quintana3, Jason Wiese3, Kelly Baron3
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Introduction: Despite having high prevalence of short sleep dura-
tion, poor sleep quality, and sleep disorders in adult Hispanics 
living in the US, there is limited understanding of the underly-
ing barriers to sleep and effective interventions in these groups. 
This study aimed to increase understanding of sleep duration 
and attitudes toward sleep interventions among Hispanic adults.
Methods: We conducted 5 online focus group discussions with 
male and female participants aged 18-65 recruited from the 
Hispanic community who reported sleeping < 7 hours per night. 
Interviewers utilized a semi-structured interview guide to assess 
attitudes and beliefs about sleep and sleep interventions. Focus 
groups were conducted in Spanish, recorded, transcribed, and 
coded to elicit common themes.
Results: Focus groups included 31 participants (19=women) 
from 12 Hispanic nationalities. Coders identified three main 
topics: 1) Sleep perceptions, 2) External and internal factors 
that affect sleep, and 3) Feedback about sleep interventions. 
Participants discussed the importance of sleep and factors 
related to stress, family, environment, and acculturation. Sleep 
interventions were viewed as desirable, and the group discussed a 
variety of topics of interest. The use of consumer sleep technol-
ogy was considered a favorable intervention despite few partic-
ipants having experience with consumer sleep-tracking devices.
Conclusion: Results demonstrated that participants were aware 
of the importance of sleep and sleep duration recommendations. 
The discussion identified unique issues affecting sleep health in 
Hispanics as well as enthusiasm for sleep interventions, includ-
ing interventions using consumer sleep trackers.
Support (if any): Google Health Equity Award
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Introduction: We investigated whether the widely-observed asso-
ciation between digital technology use and sleep health varied by 
country, age, and/or sex in a global sample of adults.
Methods: We used 2023 survey data from 35 countries 
(n=35,018, ~1000/country) to characterize the self-reported 
effects of digital technology on physical health, sleep quality, 
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and tiredness (see https://sync.ithra.com/research). We examined 
whether responses varied by country, age, and sex.
Results: Participants from 35 countries (52.2% male) ranged 
from 18-99 years old (mean=38); 18.7% of respondents were 
between 18-24, and 8.0% were 65+. Unadjusted analyses showed 
that across all participants, 31.7% reported that digital technol-
ogy reduced their physical health. Respondents in China had the 
lowest prevalence (11.8%) of digital media worsening physical 
health, while respondents in Estonia had the highest prevalence 
(56.4%). Younger respondents (18-24) were more likely to report 
that digital technology worsened physical health than older 
(65+) respondents (38.5% vs. 21.9%). Females were slightly more 
likely (33.7%) than males (30.0%) to report that digital media 
worsened physical health. When asked which physical conditions 
were experienced after using digital technology for longer than 
usual, 40.5% reported tiredness, and 39.0% reported decreased 
sleep quality. Out of all 35 countries, prevalence was lowest in 
Italy for both the symptoms of tiredness (22.1%) and decreased 
sleep quality (19.7%), while they were highest in Ghana (60.6%) 
for tiredness and Malaysia (57.3%) for decreased sleep quality. 
Among the youngest age group (18-24-year-olds), 48.4% and 
47.1% reported tiredness and decreased sleep quality, respec-
tively, compared to 22.4% and 16.1% for 65+. Females were 
more likely to report tiredness (42.3%) and decreased sleep qual-
ity (40.9%) as symptoms compared to males (38.8% and 37.8%, 
respectively).
Conclusion: These novel global results show that over one-third 
of adult respondents believe heavy use of digital technology 
leads to sleep-related symptoms, with larger effects for younger 
and female adults. Variation by country suggests that cultural 
factors may affect the association between digital technology use 
and sleep health.
Support (if any): Aramco
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Introduction: Studies have reported that NREM sleep, specifi-
cally spindle activity (12-15Hz), varies across the menstrual cycle. 
However, menstrual-related changes to REM sleep or its electro-
physiological markers remain unclear. Animal studies suggest 
that periods of high estrogen and low progesterone may reduce 
low-frequency EEG activity (≤7Hz) via their effects on GABA. 
We recently investigated EEG burst activity during REM sleep 
within the theta (4-8Hz) and alpha (8-16Hz) frequency bands 
(‘REM bursts’) in relation to sleep-dependent memory. Here, we 
examined whether changes in sex hormones across the menstrual 
cycle affect REM burst activity. We hypothesize decreased theta 
burst activity during the high-estrogen, low-progesterone phase 
(pre-ovulation) compared to other menstrual phases.
Methods: 35 healthy women (18-35yrs) slept in-lab with pol-
ysomnography during four phases of their menstrual cycle: 

menses(low hormones), pre-ovulation(high estrogen), mid-lute-
al(high progesterone and estrogen), and late-luteal(decreasing 
hormones). At each visit, we collected hormone levels (estrogen/
progesterone/testosterone) via saliva samples. Using a validated 
REM burst detection algorithm, we identified REM theta and 
alpha bursts and normalized each burst metric across the four 
visits to measure their relative levels for each individual. We used 
linear-mixed-models, with pre-ovulation as the reference phase, 
to assess menstrual phase differences in burst characteristics and 
performed Pearson’s correlations between sex hormone levels 
and burst features.
Results: We successfully identified REM alpha and theta bursts 
in human scalp EEG, replicating prior findings of these events. 
Additionally, we showed menstrual cycle differences in REM 
sleep and REM burst characteristics. During pre-ovulation, 
we found 1) fewer alpha and theta burst occurrences, 2) greater 
alpha and theta burst power, 3) greater theta burst density, and 
4) reduced REM sleep. Additionally, independent of menstrual 
phase, progesterone levels negatively predicted theta and alpha 
density, and testosterone positively predicted time in REM. In 
late-luteal, testosterone positively predicted theta power. No sig-
nificant correlations with estrogen were found.
Conclusion: This study replicated the finding of discrete 
EEG events during REM sleep, i.e., theta and alpha bursts. 
Furthermore, we show that REM bursts are modulated by men-
strual phases and hormonal fluctuations across the cycle. Next 
steps will be to examine how these REM sleep changes affect 
cognition.
Support (if any): RF1AG061355 (Baker & Mednick); K08 
HD107161 (Simon).
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GENDER AND RACE DISPARITIES IN SLEEP DISORDER 
DIAGNOSIS AND TREATMENT
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Introduction: Significant racial and gender disparities have 
been observed among several health outcomes, including sleep. 
Previous research supports, for example, that the prevalence of 
sleep disorders among racial minorities is higher than the gen-
eral population, even when controlling for other variables (e.g. 
socioeconomic status). The prevalence of sleep disorders is also 
higher among women. Despite this, racial minorities and women 
are treated in sleep disorder clinics at a significantly lower rate. 
The present study aimed to further explore racial and gender dif-
ferences in sleep disorder diagnosis and treatments.
Methods: Participants (N = 2,975) from across the United 
States were surveyed using CloudResearch Connect and asked 
to respond to questions about their demographic information 
and history with and knowledge about sleep disorders and 
treatments. This sample was diverse with the participants being 
33.6% BIPOC and 50% female.
Results: A chi-square test of independence was conducted to 
compare white and BIPOC participant responses. Compared to 
BIPOC participants, white participants reported higher rates of 
diagnosis of a sleep disorder (Χ2(1) = 4.498, p =.034), use of pre-
scription sleep medications (Χ2(1) = 20.817, p <.001), and use 
of over-the-counter sleep medications (Χ2(1) = 36.296 p <.001). 

https://sync.ithra.com/research
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Compared to men, women reported higher rates of diagnosis of 
a sleep disorder (Χ2(1) = 7.576, p =.006), use of prescription 
sleep medications (Χ2(1) = 15.995, p <.001), and use of over-
the-counter sleep medications (Χ2(1) = 32.554, p <.001). There 
were no significant associations found between race or gender 
and previous experience with CBT-I.
Conclusion: Results suggest that there are significant race and 
gender differences in diagnosis of sleep disorders, as well as 
treatment using prescription and OTC medications. Findings 
support previous findings that racial minorities experience lower 
rates of sleep disorder diagnosis and treatment. Further research 
is needed to understand the specific sleep medicine experiences 
of racial and gender minorities.
Support (if any): 
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Introduction: Chronotype is commonly assessed using ques-
tionnaires such as Munich Chronotype Questionnaire (MCTQ). 
However, while the MCTQ accounts for sleep debt, it may not 
fully reflect individual’s inherent chronobiological preferences 
due to external influences. Pristine internal time, defined as inter-
nal time free from external influences such as work and social 
obligations, offers an alternative perspective on individual’s 
chronobiological preferences. This study aimed to characterize 
pristine internal time and evaluate its discrepancy from actual 
sleep behavior within the Korean adult population.
Methods: Data from the Korean Sleep Headache Study in 2018 
were analyzed, involving 2,237 participants aged 19-92 years 
(48.1 % men). Pristine internal time was assessed through par-
ticipants’ responses to the following scenario, “Imagine you have 
two weeks just for yourself, free from obligations such as work, 
care responsibilities, or appointment. What would be your ideal 
sleep schedule at the end of the perfect day?” Actual sleep behav-
ior was assessed using midsleep on free days corrected for sleep 
debt (MSFsc), derived from MCTQ.
Results: The mean(± standard deviation [SD]) sleep duration 
of pristine internal time was 509.5(± 85.6) minutes. The mean 
time of falling asleep was 11:03 p.m(± 01:10, SD), and the 
mean waking time was 7:33 a.m(± 01:31). The mean midsleep 
time of pristine internal time was 03:18 a.m(± 01:07). Women 
exhibited earlier midsleep times of pristine internal time than 
men(03:15a.m±01:03 vs. 03:22a.m±01:11, p=0.009), though 
sleep duration did not differ significantly. Participants with anx-
iety reported longer sleep duration than those without anxiety 
(p=0.036). Participants with excessive daytime sleepiness (EDS) 

reported earlier midsleep time than those without EDS (p< 
0.001). Comparing pristine internal time and MSFsc, pristine 
midsleep time was 20.4(± 71.4) minutes earlier. The discrepancy 
was more pronounced in men than in women (24.6±76.2 min vs 
16.8±67.2 min, p=0.010), while no significant discrepancy asso-
ciated with mood symptoms and day sleepiness was observed.
Conclusion: This study provides insights into the characteristics 
of pristine internal time and its discrepancy with actual sleep 
behaviors. These findings suggest the need for further research 
to evaluate whether aligning external schedules with intrinsic 
chronobiology could improve mood symptoms, reduce daytime 
sleepiness, and enhance overall well-being.
Support (if any): 
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Introduction: Past socioeconomic and legal norms and poli-
cies have had a lasting impact on the environments that Black 
Americans sleep in today. For example, redlined neighborhoods 
from the 1950s currently experience suboptimal environmental 
conditions, including increased exposure to air pollutants. High 
rates of sleep deficiency and disorder in Black Americans may be 
due to the influence of these socioenvironmental determinants, 
but more investigation is needed. We assessed how structural 
neighborhood factors interact with air quality to influence sleep 
behavior in a geographically diverse sample of Black Americans.
Methods: 1,903 Black participants (N=883females, 1020males) 
aged 18-80 completed daily assessments of sleep behavior for 
up to 21 days (5,935observations) using a phone application. 
Participants reported sleep behavior, including duration, latency, 
wake after sleep onset, and sleep quality, which was rated on 
a Likert scale - 1 not all refreshed to 5 extremely refreshed. 
Participant-provided zipcodes were linked to geospatial tools to 
assess air pollution indicators (e.g., sulfur dioxide (SO2), ozone 
(O3), nitrogen dioxide (NO2), carbon monoxide (CO), and par-
ticulate matter (PM2.5 and PM10) and to the Structural Racism 
Effect Index (SREI), which uses publicly available census data 
to determine the impact of structural racism on neighborhoods 
(e.g., rates of building vacancy, incarceration, unemployment, 
poverty, etc.). Mixed effects linear regressions examined the 
impact of air pollution and structural racism on sleep features.
Results: Participants slept 6 hours a night (SD=1.65), with 
an average sleep latency of 21 minutes (SD=23.41), woke up 2 
times per night (SD=1.74), spent 18 minutes awake after falling 
asleep (SD=23.81), and reported 3.22 (SD=1.11) for sleep qual-
ity. SREI was negatively associated with CO(ß=-.0001,p<.001) 
and NO2(ß=-.01,p<.001), and positively associated with 
PM2.5(ß=.003,p<.001) and SO2(ß=.0001,p<.001). Higher SREI 
scores (i.e., greater impact of structural racism) correlated with 
longer sleep latency (ß=.03,p=.03). PM10 was associated with 
lower sleep quality (ß=-.23,p=.02). PM10 and higher SREI pre-
dicted lower refreshed ratings (ß=-.21,p=.04). However, lower 
concentrations of CO(ß=.06,p=.03), NO2(ß=.0007,p=.03), and 
O3(ß=.0005,p=.01) interacted with higher SREI yielding shorter 
sleep durations.
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Conclusion: We observed air pollutants and structural racism 
to have individual and interactive associations with poor sleep. 
Further investigation into the effects of neighborhood factors 
may improve interventions aiming to curb sleep inequities.
Support (if any): 
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Introduction: Chronotype (circadian preference) has been asso-
ciated with a wide range of health variables but has not yet been 
explored in populations at the US-Mexico Border. Associations 
may inform public health efforts and sleep/circadian health 
interventions.
Methods: Data were obtained from N=983 adults age 24-60 years 
at the US-Mexico border, obtained in-person by promotoras 
(community health workers) during interviews and standardized 
questionnaires in English and Spanish. Chronotype was assessed 
using a single item to assess whether the participant was definitely 
morning type, more morning than evening, more evening than 
morning, or definitely evening type. This was assessed as an ordi-
nal variable for eveningness. Sociodemographics (also included 
as covariates) were age, gender, ethnicity, socioeconomic status, 
education, acculturation (Mexican and Anglo, assessed via the 
ARSMA-II), survey language, language spoken at home, house-
hold size, immigration, and living situation. Additional variables 
explored were the Insomnia Severity Index (ISI), Pittsburgh 
Sleep Quality Index (PSQI), weekend and weekday sleep latency, 
wake after sleep onset, and sleep duration, PHQ9 depression and 
GAD7 anxiety scales, Perceived Stress Scale (PSS), and Social 
Vigilance Questionnaire (SVQ). Results expressed as Ordinal 
Odds Ratios (oOR) of more delayed type.
Results: Increased likelihood of later chronotype was associ-
ated with female gender (oOR=1.43, p=0.020), speaking mostly 
Spanish at home (oOR=1.44, p=0.036), ISI score (oOR=1.08, 
p< 0.0005), PSQI score (oOR=1.07, p=0.026), weeknight 
(oOR=1.12, p< 0.0005) and weekend sleep duration (oOR=1.21, 
p< 0.0005), weeknight (oOR=1.01, p< 0.0005) and weekend 
sleep latency (oOR=1.01, p=0.003), PHQ9 score (oOR=1.08, 
p< 0.0005), GAD7 score (oOR=1.08, p=0.001), and SVQ score 
(oOR=1.02, p< 0.05). Decreased likelihood of later chrono-
type was associated with older age (oOR=0.97, p< 0.0005), less 
than high school (oOR=0.44, p< 0.0005) or high school edu-
cation (oOR=0.65, p< 0.0005), completing survey in Spanish 
(oOR=0.45, p< 0.0005), living in an apartment or rented room 
(oOR=0.93, p=0.024), and larger household size (oOR=0.93, 
p=0.024).
Conclusion: Later chronotype was associated with worse sleep 
and mental health overall, consistent with previous studies. 
Sociodemographic associations should be explored to delineate 

risk pathways, especially cultural (e.g., language) and structural 
(e.g., household) factors.
Support (if any): R01MD011600
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Introduction: Previous studies have shown that sleep health is 
associated with social and environmental factors that may influ-
ence health behaviors. Acculturation has emerged as a possible 
factor that influences sleep health, including at the US-Mexico 
Border.
Methods: Data from N=991 US citizen community members 
(mean age 43.1, 79% women) from the area around Nogales, 
AZ were recruited. Data were collected by promotoras de salud 
in community clinics. These data reflect self-reported question-
naires, including the Acculturation Rating Scale for Mexican 
Americans (ARSMA; Anglo and Mexican acculturation), 
Bicultural Involvement Questionnaire (BIQ; Americanism, 
Hispanicism, Biculturism), Insomnia Severity Index (ISI), 
Pittsburgh Sleep Quality Index (PSQI), Multivariable Apnea 
Prediction Index (MAP), Brief  Index of Sleep Control (BRISC), 
and habitual weeknight and weekend sleep duration. Linear 
regression analyses were adjusted for age, sex, education level, 
and duration of family residence in the US.
Results: In this sample, mean ISI score was 6.4 (SD=3.9), 
mean PSQI score was 9.4 (SD=2.1), mean MAP score was 
1.2 (SD=1.4), mean BRISC score was 2.5 (SD=1.1), mean 
weeknight sleep duration was 6.8 hours (1.5 hours), and mean 
weekend sleep duration was 7.5 hours (SD=1.8 hours). Mean 
ARSMA scores were 1.98 (SD=0.94) for Anglo and 3.20 
(SD=0.58) for Mexican acculturation, and mean BIQ scores 
were 50.3 (SD=16.9) for Americanism, 63.8 (SD=9.0) for 
Hispanicism, and 13.6 (SD=21.1) for Biculturism. In regression 
analyses, none of the acculturation measures were associated 
with ISI, PSQI, MAP scores, or sleep duration. Increased per-
ceived control over sleep (BRISC) was associated with greater 
ARSMA Anglo acculturation (B=0.140, 95% CI [0.057, 0.224], 
p=0.001), ARSMA Mexican acculturation (B=0.184, 95% CI 
[0.067, 0.302], p=0.002), BIQ Americanism (B= 0.007, 95% CI 
[0.003, 0.011], p=0.002), and lower BIQ Biculturism (B=-0.004, 
95% CI [-0.008, -0.001], p=0.018).
Conclusion: In the present analyses, self-reported sleep duration 
and quality were not associated with acculturation. However, 
the degree to which individuals perceive control over their sleep 
was associated with cultural identification, both Mexican and 
American acculturation levels.
Support (if any): R01MD011600
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Introduction: The development of sleep health interventions 
requires a better understanding of social and environmental 
determinants. Yet, little population-level data extends beyond 
simple metrics such as education and income.
Methods: Data from the 2022 Behavioral Risk Factor 
Surveillance System were used, the largest national survey con-
ducted by the CDC. N=193,225 provided data on sleep and 
health determinants. Sleep duration was categorized as <=4, 5, 
6, 7, 8, 9, or 10+ hours. Health determinants included availa-
bility of emotional support, social isolation, food insecurity, 
use of food stamps, housing insecurity, inability to pay utility 
bills, employment insecurity, lack of transportation, household 
income, education, and employment status. Additional covar-
iates included age, sex, race/ethnicity and body mass index. 
Population-weighted multinomial logistic regression analyses 
with sleep duration (relative to 7h) as dependent variable were 
examined, with age, sex, race/ethnicity, income, education, 
employment and body mass index as covariates in all models.
Results: Those who “never” receive emotional support were more 
likely to experience <=4h, 5h, 6h, and 10+h. Those reporting 
social isolation “always” were more likely to report <=4h, 5h, 6h, 
and 10+h. Those who accessed food stamps were more likely to 
report <=4h, 5h, 6h, 8h, and 9h. Those with high food insecurity 
were more likely to report <=4h, 5h, 6h, and 10+h. Those report-
ing housing insecurity were more likely to report <=4h, 5h, 6h, 
and 10+h. Those were unable to pay utility bills were more likely 
to report <=4h, 5h, 6h, and 10+h. Those with employment inse-
curity were more likely to report <=4h, 5h, 6h, and 10+h. Those 
without access to transportation were more likely to report <=4, 
5h, 6h, and 10+h. Replicating previous work, lower income, less 
education, and unemployment were also associated with short 
and 10+h sleep. In a forward stepwise model, unique variance was 
contributed by (in order) income, isolation, emotional support, 
age, body mass index, food insecurity, education, losing utilities, 
transportation, housing insecurity, sex, and food stamps.
Conclusion: Sleep health interventions should recognize real-
world determinants, including social, environmental, and finan-
cial stressors that contribute to poor sleep.
Support (if any): R01MD011600, R01DA051321
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Introduction: Research on psychedelic use and sleep satisfaction 
remains unclear despite increased use. This study examines the 
psychedelic use and sleep satisfaction among 18-to-35-year-olds 
enrolled in the Herbal Heart Study.
Methods: The exposure variables were lifetime self-reported 
use of  any psychedelic (LSD, psilocybin, peyote, mescaline, 
ayahuasca/DMT) and psilocybin-alone. Sleep satisfaction was 
assessed via the WHO Quality of  Life, “How satisfied are you 
with your sleep” (satisfied, dissatisfied, or neutral). Chi-squared 
tests compared psychedelic use across sleep satisfaction catego-
ries. Multinomial logistic regression adjusted for demographics, 
cannabis history, anxiety, and depression assessed associations 
between psychedelics and sleep satisfaction using “neutral” as 
the reference.
Results: Of the sample (N=200; mean age: 25.2 years, SD = 
4.8), 65% were female, 54.5% identified as Hispanic/Latino, 
18.5% non-Hispanic White (NHW), 17.5% non-Hispanic 
Black (NHB). Psychedelic use was reported by 39.5% of  par-
ticipants (49.5% Hispanics/Latinos, 21.6% NHW, 25.1% NHB, 
42.1% Other p< 0.01); 32.8% of  participants reported psilocy-
bin use (40.8% Hispanics/Latinos, 19.4% NHW, 18.7% NHB, 
28.9% Other; p=0.03). Overall, 54.5% of  participants were sat-
isfied with sleep, 23.0% were dissatisfied, and 22.5% neutral. 
No differences in sleep satisfaction were observed in the over-
all sample; however, race/ethnic differences emerged. Among 
Hispanics/Latinos, 33.9% of  psychedelic consumers reported 
sleep dissatisfaction vs 17.2% of  non-consumers (p=0.03). 
Similarly, 41.9% of  Hispanic/Latino psilocybin-alone users 
reported sleep dissatisfaction vs 15.6% of  non-consumers 
(p=0.005). Hispanic/Latino psychedelic consumers had higher 
odds of  sleep dissatisfaction (AOR: 4.4; 95% CI: 1.1-18.1) and 
satisfaction (AOR: 4.4; 95% CI: 1.2-14.7) compared to being 
neutral. Psilocybin-alone consumers had higher odds of  sleep 
dissatisfaction (AOR: 9.2; 95% CI: 1.9-43.9) than non-con-
sumers. There were no associations among NHW/NHB/Other 
groups.
Conclusion: Findings indicate a complex association between 
psychedelic use and sleep satisfaction, particularly among 
Hispanics/Latinos. Further research should investigate under-
lying mechanisms, cultural, and bio-physiological factors that 
may mediate the association between psychedelic use and sleep 
satisfaction.
Support (if any): R01HL153467;T37MD008647;T32HL166609
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Introduction: Prior research in the Multi-Ethnic Study of 
Atherosclerosis (MESA) suggests a link between the stress bio-
marker, cortisol, and sleep health. However, research investigat-
ing cortisol’s impact on sleep among subpopulations who may be 
susceptible to stress and poor sleep health is lacking. We exam-
ined the association between cortisol and objective sleep meas-
ures, stratified by gender, race, and ethnicity.
Methods: MESA is a longitudinal study of 6,814 Americans 
recruited in 2000-2002. Between 2010 and 2012, saliva samples 
were collected to measure diurnal cortisol curve features includ-
ing: wakeup cortisol, peak cortisol, cortisol awakening response 
(CAR, wakeup to 30 minutes post-awakening), early decline 
slope (30 minutes to 2 hours post-awakening), late decline slope 
(2 hours post-awakening to bedtime), overall decline slope (awak-
ening to bedtime), bedtime cortisol, and area under the curve. 
Participants also completed 1-week wrist actigraphy to measure 
sleep health characteristics, including sleep duration (minutes), 
sleep efficiency, and sleep irregularity. Using linear regression, 
we estimated separate multivariable associations between each 
cortisol feature and sleep outcome, overall and within strata of 
gender, race and ethnicity among 557 participants with available 
data.
Results: Overall, a 1-unit increase in wakeup and peak cortisol 
were associated with longer sleep duration (beta=8.91, 95% CI 
1.03, 16.78; beta=9.80, 95% CI 2.42, 17.17, respectively) and 
higher sleep efficiency (beta=0.42, 95% CI 0.01, 0.83; beta=0.43, 
95% CI 0.05, 0.81, respectively). Higher wakeup cortisol was also 
associated with reduced sleep irregularity (beta=-4.49, 95% CI 
-8.62, -0.37). Associations persisted across race and ethnicity. 
Additionally, we observed associations between early decline 
slope and sleep duration among Black participants, and between 
overall decline slope and sleep efficiency and CAR and sleep 
irregularity among White participants. Associations did not vary 
by gender.
Conclusion: In this study, favorable diurnal cortisol curve fea-
tures (e.g., higher wakeup cortisol) were associated with better 
sleep health. However, associations may vary by race and eth-
nicity. Given racial and ethnic differences in stress, cortisol may 
contribute to sleep health disparities.
Support (if any): Support for MESA is provided by contracts and 
grants HHSN268201500003I, N01-HC-95159, N01-HC-95160, 
N01-HC-95161, N01-HC-95162, N01-HC-95163, 
N01-HC-95164, N01-HC-95165, N01-HC-95166, 
N01-HC-95167, N01-HC-95168, N01-HC-95169, 
UL1-TR-000040, UL1-TR-001079, UL1-TR-001881, and 
DK06349 from the NHLBI. Grant HL098433 supported the 
MESA Sleep exam.
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Introduction: Black children in the United States disproportion-
ately experience sleep health disparities compared to Whites. Yet, 
existing pediatric sleep measures are largely developed and tested 

among White populations. We aimed to pilot test a new cultur-
ally tailored questionnaire, the Bedtime Routine Questionnaire 
for Black families with Young Children.
Methods: To develop the bedtime routine questionnaire, we 
apply the social-ecological framework of sleep to consider con-
textual factors in the home, via human-centered design empathy 
interviews with parents, developed from our previous quali-
tative study. We utilized three bedtime routine measures: The 
Parent-Child Sleep Interaction Scale (12items; sleep reinforce-
ment, sleep conflict and sleep dependence constructs), Bedtime 
Routines Questionnaire (26 items; bedtime behaviors and 
routine environment, adaptive and maladaptive behavior con-
structs) and Child Routines Inventory Scale (21items; daily liv-
ing and discipline routine constructs) tailored and adapted for 
Black families. Survey items were further selected and modified 
after formative research. A total of  75 items were finalized that 
captured 16 constructs (59 items from the 3 scales aforemen-
tioned, 6 additional questions on maladaptive behavior, sleep 
timing and independent sleep, 2 questions about family struc-
ture, and 9 new items about knowledge about child sleep were 
added. Next, we pilot test the new measure with 29 Black par-
ents. To study measurement reliability, Chronbach’s alphas for 
all aforementioned subscales were examined. Construct validity 
was examined by assessing the association between subscales 
and sleep outcomes.
Results: A sample of 29 Black parents (25 mothers and 4 fathers) 
completed the questionnaire. Parents self-identified as African 
American (52%), Jamaican (14%), and Haitian (10%). Children 
were 5 years old on average. The adapted new Bedtime Routine 
measure had adequate reliability for 8 subscales. Cronbach’s 
alpha internal consistency across all measures was above accept-
able level ranging from 0.69 to 0.86.
Conclusion: Our findings suggest a new measure is a promising 
tool that can be used for future sleep epidemiology research to 
understand underlining mechanisms between bedtime contex-
tual and sleep health outcomes in Black families. A survey tai-
lored with Black families, that captures the contextual factors 
in the home around sleep, is likely to better reflect participant 
behaviors.
Support (if any): Funding: K01HL169419-01
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Introduction: Studies examining how the female menstrual cycle 
and fluctuating sex hormones affect sleep have demonstrated a 
significant increase in non-rapid eye movement sigma frequency 
band (12-15Hz) in the luteal phase. However, existing literature 
often falls short by relying on small sample sizes, not employing 
within-subject designs, or failing to comprehensively evaluate 
multiple menstrual phases. The goal of our study was to con-
duct a comprehensive, within-subject, investigation of sleep and 
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sex hormones across the menstrual cycle (menses, pre-ovulation, 
mid-luteal, and late-luteal) in young, healthy women.
Methods: Thirty-five young, healthy women participated in 
a study to monitor their menstrual cycles for several months. 
We collected four in-lab, high-density electroencephalography 
sleep recordings during each of  the four phases of  their men-
strual cycle, plus measured sex hormones. At each phase, we 
calculated the EEG power density ratio (PDR) in frequency 
bins 1-29Hz as power density (µV²/Hz) divided by mean power 
density across the four phases. We extracted sigma PDR for 
frequencies between 12-15Hz, and detected spindles. Sigma 
PDR and spindle density were compared across menstrual 
phases using repeated-measures-ANOVAs, with Bonferroni-
corrections plus Pearson’s correlations between sleep/sex 
hormones.
Results: Across phases, sigma PDR varied significantly, lowest 
during pre-ovulation (p=0.005) and highest during mid-luteal 
(p=0.004). Results were similar for spindle density (p=0.005). 
Topographically, frontal regions showed greater cycle-related 
modulation in sigma power and fast spindle density compared to 
central, parietal, and occipital regions. Sex hormones impacted 
spindles. During pre-ovulation, progesterone negatively asso-
ciated with sigma PDR (p=0.038), while during mid-luteal 
both progesterone (p=0.023) and estrogen (p=0.005) positively 
correlated with sigma PDR. Testosterone did not significantly 
predict sigma (p>.05). Spindle density correlated with pro-
gesterone in all phases except menses (pre-ovulation:p=0.34; 
mid-luteal:p=0.045; late-luteal:p=0.008), with especially strong 
correlations in the central channels (pre-ovulation:p=0.019; 
mid-luteal:p=0.043; late-luteal:p=0.008).
Conclusion: Our results demonstrate a significant shaping of 
sigma/spindle activity by the modulation of sex hormones 
across the menstrual cycle. Given the importance of spindles for 
sleep-dependent memory consolidation, future research should 
examine how these changes affect cognitive functioning and 
underlying brain networks.
Support (if any): Research supported by RF1AG061355. KS 
supported by NICHD/NIH K08HD107161 PM supported by 
NIH-NHLBI R21HL170255

Abstract citation ID: zsaf090.0395

0395
ANTICIPATING RACISM IS ASSOCIATED WITH POORER 
SLEEP
Emily Hokett1, Paris Adkins-Jackson1, Kendra Sims2, Tahlia Bragg2, 
Adam Brickman1, Jennifer Manly2

1 Columbia University, 2 Boston University

Introduction: Racism has deleterious effects on general health, 
including sleep health. Higher interpersonal discrimination is 
associated with lower sleep duration and poorer sleep quality 
(i.e., poor sleep) in adults who are racialized as Black. Proposed 
mechanisms between discrimination and poor sleep among 
those racialized as Black include the stress of anticipating, rumi-
nating over, or otherwise mentally preparing for future racist 
experiences. With accumulating racial discrimination across the 
life course, preparing for racist experiences may be associated 
with poorer sleep, but that association is understudied across 
the adult lifespan. Here, we hypothesized higher racism-related 
vigilance is associated with poorer sleep quality and lower sleep 
duration in women and men.

Methods: We used a subsample of the Offspring Study of 
Racial and Ethnic Disparities of Alzheimer’s Disease, a com-
munity-based cohort study. In adults across the adult lifespan 
racialized as Black (n=265, 63% women, mean age = 57, SD = 
11, range: 27 to 91), we measured racism-related vigilance with 
a questionnaire. The items involved how often participants pre-
pared for possible insults, avoided certain social situations and 
places, and felt they had to be careful about their appearance 
to avoid harassment on a scale from (1) at least once a week to 
(5) never. To measure sleep duration and sleep quality, we used 
a modified version of the Pittsburgh Sleep Quality Index, which 
included items about the frequency of sleep disturbances (e.g., 
temperature, pain, bad dreams). We evaluated associations 
between vigilance and sleep with age-adjusted, linear regression 
models stratified in women and men.
Results: Higher racism-related vigilance was associated with 
poorer sleep quality. Associations between higher racism-related 
vigilance and poorer sleep quality were similar among men and 
women. We observed no reliable associations between vigilance 
and sleep duration.
Conclusion: Anticipatory experiences of racism are associ-
ated with poorer sleep quality. Specifically, the threat of racist 
experiences is associated with poorer sleep in men and women 
racialized as Black. Future research and policies should aim to 
reduce racism-related vigilance by intervening on negative envi-
ronments that trigger vigilance responses to improve sleep health 
in adults racialized as Black.
Support (if any): R01AG054070-S1, L60AG079481; AARFD-
22-924391; Sims: K99AG083121
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EXPLORING THE IMPACT OF TRANSPORTATION 
MODES ON SLEEP
Sumin Im1, Michelle Garrison1

1 Purdue University

Introduction: Many workers struggle to achieve enough sleep 
due to demands of work, caregiving, and other commitments. 
Prior research has found that increased commute time is associ-
ated with decreased sleep, with the assumption that this is largely 
due to the time burden. However, the mode of commute – driv-
ing, carpooling, mass transit, biking, or walking – likely differ 
in terms of stress, physical activity, ability to multi-task, sched-
uling flexibility, etc., which may affect sleep as well. This study 
explores the relationship between commute time, transportation 
mode, and their impact on sleep duration.
Methods: This study utilizes data from the 2021 to 2023 American 
Time Use Survey (ATUS), which includes 24-hour time use dia-
ries on a representative sample of adults in the United States. 
This analysis was restricted to those with at least two instances 
of commuting to or from work, and excluding those with air-
plane as a transportation mode. We categorized time use into five 
groups: commute, sleep, work, leisure, and non-discretionary 
activities (eating, household chores, caregiving, etc.), and used 
linear regression to examine the association between commute 
time and sleep duration, adjusting for potential confounders 
(work schedule, age, sex, and rural/urban location.)
Results: Each one minute increase in commute times was asso-
ciated with a decrease in sleep time during the same 24-hour 
period, including 0.32 minutes (95%CI 0.24 to 0.40) for each 
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minute of driving, 0.26 minutes (95%CI 0.12 to 0.41) for seden-
tary non-driving commutes (such as bus, train, and carpooling), 
and 0.59 (95%CI 0.16 to 1.02) for active commute modes (such 
as walking or biking).
Conclusion: Contrary to expectations, the benefits of active 
commutes did not decrease the impact of commute time on sleep 
duration. However, we do see a decreased effect of non-driving 
sedentary commuting vs. driving, and hypothesize that this may 
be due to the ability to multi-task while a non-driver on a seden-
tary commute, potentially having a less stressful commute than 
those driving, and/or needing to stick to a stricter schedule on 
when to leave work. Further research is needed to better under-
stand these differences, and to translate them into actionable 
strategies for urban planning and transportation policies.
Support (if any): 
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SLEEP ON IT: HOW BASELINE SLEEP HEALTH 
INFLUENCES CIRCADIAN HEALTH INTERVENTION 
OUTCOMES--A PILOT EXPLORATION
Jamon Jex1, Summer Snow1, Kara Duraccio1, Daniel Kay1

1 Brigham Young University

Introduction: Adolescents face unique risks to circadian health, 
leading to poor sleep and mental health. Sleep interventions, 
such as the Transdiagnostic Intervention for Sleep and Circadian 
Dysfunction (TranS-C), have been shown to improve adolescent 
sleep. However, less is known about whether factors influence the 
effectiveness of TranS-C. This study evaluated whether demo-
graphic, psychological, sleep, and emotional factors predicted 
intervention success for adolescents who completed a TranS-C 
intervention.
Methods: Night-owl adolescents (ages 14-18; N = 31) partici-
pated in a six-week TranS-C study. Before and after the interven-
tion, participants provided basic demographic information and 
completed the Depression-Anxiety Stress Scale-21, Difficulties 
in Emotion Regulation Scale-18, Pittsburgh Sleep Quality Index 
(PSQI), Epworth Sleepiness Scale (ESS), and Morningness-
Eveningness Questionnaire (MEQ). Furthermore, participants 
monitored their sleep for one week via actigraphy (Actiwatch 
2). Six hierarchical regression analyses examined the contribu-
tion of baseline demographics (Step 1: sex, income, race, BMI), 
psychological and sleep factors (Step 2: anxiety, depression, and 
sleep regularity), and emotional factors (Step 3: stress, emotional 
regulation difficulties) on changes in sleep outcomes—sleep 
quality, daytime sleepiness, chronotype, sleep midpoint, and 
weekend sleep onset/offset.
Results: Across all outcomes, baseline demographics (Step 1) 
explained a small proportion of variance (R² range =.03–.37) 
but none emerged as significant predictors of success (p’s>0.05). 
The addition of psychological predictors (Block 2) significantly 
improved the models (ΔR² range =.21–.45), with sleep regular-
ity, depression, and anxiety significantly predicting differences 
in weekend sleep offset. The inclusion of emotion regulation 
and stress (Block 3) provided minimal additional variance (ΔR² 
range =.04–.00) and, in some cases, reduced model efficiency 
(adjusted R² decreasing); no emotional factors emerged as sig-
nificant predictors of success (p’s>0.05).
Conclusion: Overall, psychological predictors consistently 
accounted for the largest proportion of variance in TranS-C 

intervention success across all outcomes, while baseline demo-
graphics and emotion regulation factors contributed relatively 
less. Specifically, higher levels of depression/anxiety and greater 
sleep regularity both significantly predicted changes in weekend 
sleep offset times. As such, sleep clinicians may consider evalu-
ating adolescent sleep regularity at baseline to assess for indi-
viduals who may need additional support to increase odds of 
intervention success.
Support (if any): 
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THE IMPACT OF EVERYDAY DISCRIMINATION ON 
SLEEP DISTURBANCE IN PERINATAL WOMEN OF 
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Louis7, Azizi Seixas7

1 University of Miami Miller School of Medicine, Department 
of Informatics and Health Data Science, 2 University of Miami, 
3 Lincoln Memorial University Debusk College of Osteopathic 
Medicine, 4 University of Miami Miller School of Medicine, 
Department of Informatics and Health Data Science, 5 University 
of Miami Miller School of Medicine, Department of Psychiatry 
and Behavioral Sciences, 6 St. John’s University, 7 University of 
Miami Miller School of Medicine

Introduction: Perinatal women of  color often navigate the 
effects of  everyday discrimination and poor sleep health at a 
vulnerable time, when their mental and maternal health are 
essential for both their well-being and that of  their developing 
baby. While racial discrimination during the maternal period 
is well documented, the relationship between this psychosocial 
stressor and sleep quality has been ignored in research. This 
study explores the interplay between perceived discrimination 
and sleep disturbances in perinatal women of  color, using vir-
tual reality (VR).
Methods: A pre-and post-design study, Nurturing Moms, 
assessed the effectiveness of a maternal health and wellness 
VR program on maternal stress among expectant (0-36 weeks 
gestation) and postpartum (up to 12 months) Black and Latina 
and/or Hispanic women. Twenty-three expectant (29.3±4.8 
years) and twenty-three postpartum (31.6±5.1 years) women 
completed baseline surveys using REDCap. Surveys included 
the Everyday Discrimination Scale (EDS) - Short Version and 
Patient Reported Outcomes Measurement Information Systems 
(PROMIS) Short Form v1.0 – Sleep Disturbance 4a, measuring 
subjective perceived discrimination frequency and perceptions 
of sleep quality, respectively. To investigate the relationship 
between discrimination and sleep we performed Spearman cor-
relation and linear Regression analysis (adjusting for race, age, 
and income level) using the bootstrap method.
Results: A statistically significant correlation was observed 
between EDS scores and PROMIS scores (rs= 0.318, p < 
0.05), indicating that higher baseline everyday discrimination 
was associated with greater sleep difficulties. While the over-
all regression model was not significant, F (4,41) = 1.53, p > 
0.05, frequent discrimination experiences were identified as a 



A174

A. Basic and Translational Sleep and Circadian Science X. Sleep and Circadian Disparities

SLEEP, Volume 48, Supplement 1, 2025

significant predictor of  sleep disturbance (β =.705, p =.020, 
95% CI [.12, 1.29]), among perinatal women of  color.
Conclusion: The analyses revealed a significant correlation 
between greater levels of discrimination and poor sleep qual-
ity among perinatal Black and Latina mothers, emphasizing 
the detrimental effects of psychosocial stressors on maternal 
sleep health. The overall regression model was non-significant, 
likely due to limited sample size and reduced statistical power, 
frequent discrimination experiences remained a key predictor. 
Future research should explore intersecting socio-determinants 
of health, on a larger and more diverse scale.
Support (if any): R01HL152453, R01HL142066, R01HL095799, 
R01MD016236, R01MD016236-03S1, R01MD004113
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RISK AND PROTECTIVE FACTORS FOR SLEEP 
DISTURBANCES AMONG BLACK REPRODUCTIVE-
AGED WOMEN IN THE US
Yuqing Guo1, Priscilla Kehoe1, Renaisa Anthony2

1 University of California Irvine, 2 MoMentum Park

Introduction: Black women disproportionately experience 
sleep disturbances often linked to chronic stress including 
racial discrimination. Limited research explores both the 
risk and protective factors affecting sleep quality amongst 
Black reproductive-aged women. Understanding these fac-
tors is crucial for advancing sleep equity and health in this 
population.
Methods: A retrospective design was used. Data was collected at 
the 2024 Essence Festival using a tech-based platform. A total of 
769 Black women who had given birth in the past 10 years con-
sented to participate. The survey included measures of demo-
graphics (e.g., education, marital status), adverse experiences 
(e.g., domestic violence, adverse childhood experiences), mental 
health (e.g., perinatal depression/anxiety), coping levels, social 
support, the Everyday Discrimination Scale, and the PROMIS 
Sleep Disturbance Short Form. Descriptive statistics and regres-
sion analyses were conducted.
Results: Among participants, 95% self-identified as non-His-
panic Black, with 48% from New Orleans. The average age 
was 35.8 years (SD = 6.5). Approximately 43% graduated high 
school or had some college, while 55% obtained a bachelor’s 
or graduate degree; 43% were married; 36% (n=274) reported 
adverse experiences and 43% (n=432) reported perinatal 
depression/anxiety. Notably, 85% reported sleep problems: 70% 
woke up tired, 65% did not get enough sleep, 52% had trou-
ble staying asleep, 47% had difficulty falling asleep, and 33% 
snored. Adjusting for covariates, regression analysis identified 
that greater racial discrimination (β = 0.14, p< 0.001), adverse 
experiences (β = 0.10, p=0.005), and perinatal depression/anxi-
ety (β = 0.12, p=0.001) were associated with higher sleep distur-
bances. Conversely, higher coping ability (β = -0.20, p< 0.001) 
and social support (β = -0.11, p=0.003) were associated with 
lower sleep disturbances.
Conclusion: This study highlights chronic stressors (racial dis-
crimination, social adversity, and perinatal mental health chal-
lenges) are risk factors for sleep disturbances, whereas higher 
coping ability and social support serve as critical protective 
factors amongst Black reproductive-aged women. Our findings 

emphasize the need for multi-level interventions that enhance 
individual coping mechanisms, increase social support networks, 
and address systemic discrimination and adversity. Such inter-
ventions may advance sleep equity and overall health of Black 
reproductive-aged women.
Support (if any): Department of Health and Human Services, 
Office of Minority Health (CPIMP231373).

Abstract citation ID: zsaf090.0400

0400
MARITAL STATUS MATTERS: EXAMINING SEX 
DIFFERENCES IN REM SLEEP PERCENTAGE AMONG 
BLACK AMERICANS
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Azizi Seixas3, Girardin Jean-Louis3

1 University of Miami, 2 University of Miami Miller School of 
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3 University of Miami Miller School of Medicine, 4 St. John’s 
University

Introduction: Rapid Eye Movement (REM) sleep plays a vital 
role in memory consolidation, emotional regulation, and overall 
well-being. REM Sleep Percentage (REM%), the proportion of 
sleep spent in REM, is a key marker of sleep quality due to its 
role in physiological recovery. Despite the critical importance of 
REM%, there is a notable lack of research exploring how social 
and demographic factors, such as marital status and sex, influ-
ence this measure of sleep architecture among Black Americans. 
Addressing this gap, the present analysis investigates the rela-
tionship of marital status with sex and REM% in a cohort of 
Black Americans (BA), offering insights into potential sex-spe-
cific patterns that may inform interventions to promote equitable 
sleep health.
Methods: The study analyzed 139 participants from the NIH-
funded sleep studies, ESSENTIAL and MOSAIC, focusing 
on BA. Marital status was categorized as Married/Living with 
Partner, Separated, Widowed, Never Married, Divorced, and 
Single. REM% was analyzed by marital status using one-way 
ANOVA, separately for males and females. Tukey’s HSD post 
hoc tests identified significant pairwise differences.
Results: For females (n = 93), significant differences in REM% 
were observed across marital status groups (F(5, 87) = 3.232, p 
= 0.010, η² = 0.157). Tukey’s HSD showed that females in the 
Widowed group had significantly higher REM% than those in 
the Divorced (p = 0.020) and Single (p = 0.020) groups. Females 
in the Married/Living with Partner and Widowed groups had 
higher mean REM% than other groups. For males (n = 46), no 
significant differences were found (F(5, 40) = 1.085, p = 0.383, 
η² = 0.119).
Conclusion: This study highlights sex-specific patterns in 
the relationship between marital status and REM%. Among 
females, being Widowed was associated with the highest REM%, 
while Divorced and Single groups had the lowest. In contrast, 
males showed no significant differences. These findings suggest 
marital status may exert a stronger influence on REM% among 
females, reflecting potential psychosocial factors like partner 
support or stress from being unmarried. Future research should 
explore mechanisms behind these sex-specific associations to 
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inform interventions aimed at improving sleep health in Black 
Americans.
Support (if any): NIH (R01HL142066 and R01AG067523)
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Introduction: Socioeconomic determinants of health include 
ethnic and racial discrimination, with traditionally marginal-
ized communities found to experience poorer health outcomes. 
Research has consistently reported an increased frequency of 
poor sleep among individuals experiencing perceived discrimi-
nation. Despite these findings, there remains a notable gap in 
understanding the effects of discrimination on insomnia sever-
ity within the urban-rural Hispanic population. This study 
addresses this gap by exploring the associations between dis-
crimination and insomnia severity in a South Florida Hispanic 
adult cohort.
Methods: For this study, 231 (80 male, 151 female) Spanish-
speaking participants from rural and urban areas of Florida 
were surveyed using the Williams Everyday Discrimination 
Scale (EDS) as part of the Determinants, Outcomes, Responses, 
and Markers of Insufficient Sleep in Rural-Urban (DORMIR) 
study. Higher scores on the EDS indicate worse discrimination. 
Insomnia was measured using the insomnia severity index (ISI) 
score, with higher scores reflecting more severe insomnia. Linear 
regression analyses were conducted to evaluate the association 
of EDS with ISI with the adjustment of age, sex, race/ethnicity, 
marital status, employment, income, and Body Mass Index.
Results: A significant correlation between EDS and ISI was 
observed. A one-unit increase in the EDS was associated with 
a -0.24 decrease in ISI scores (□ [95% Confidence Interval (CI)] 
= -0.24 [-0.37, -0.11]; p< 0.001). Among the components of the 
EDS scale, the categories “Treated as not smart”, “Treated with 
courtesy”, “Others felt superior”, “Treated as dishonest”, and 
“Poor service” showed the largest association with ISI scores.
Conclusion: Perceived discrimination could be significantly 
associated with insomnia severity in Hispanic communities. 
While male individuals reported overall higher discrimination 
experience than female individuals, the overall ISI score was 
lower in males than in females, indicating that women may be 
more susceptible to insomnia under stressors such as discrimi-
nation. Future studies should examine the relationship between 
insomnia and discrimination by sex as well as using longitudinal 
data collection.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 
R01MD016236, R01MD016236-03S1, R01MD004113; 
R01AG072644, R01AG067523, R01AG075007, U19AG074865, 
R56AG072547, R01AG072547; OT2OD032581; R21AA029201
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ASSOCIATED WITH ANGELMAN’S SYNDROME DISPLAY 
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Andree Croteau1, Elizabeth Medina2, Michael Rempe3, 
Kaitlyn Ford4, Abrar Al Maghribi5, Katelyn Middleton2, 
Kristan Singletary2, Lucia Peixoto3

1 Elson S. Floyd College of Medicine Washington State University, 
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Introduction: Sleep problems are frequent in Angelman’s syn-
drome (AS), a neurodevelopmental disorder caused by maternal 
deletion of the Ube3a gene (Ube3a m-/p+). AS is characterized 
by a high prevalence of autism and intellectual disability. While 
sleep issues significantly impact individuals and caregivers, their 
precise nature varies across clinical studies, which are predomi-
nantly based on non-objective measures using questionnaires in 
children and adolescents. Studies using the Ube3a m-/p+ mouse 
model use objective measures but are so far limited to adult ani-
mals and show variable agreement beyond a reduction in REM 
sleep. The goal of this study was to examine the effects of Ube3a 
maternal deletion on sleep architecture and homeostasis in juve-
nile mice.
Methods: Juvenile male and female Ube3a m-/p+ mice (n= 
12) and wildtype littermates (n=11-12) were implanted with 
EEG/EMG electrodes at postnatal day 18 (P18). Mice under-
went 24-hour baseline recording, 3-hour sleep deprivation (SD) 
via gentle handling, and 19-hour recovery sleep at P23/P24 
and P29/P30. Vigilance states (REM and NREM sleep, wake) 
were assigned using SPINDLE and manually corrected with 
SleepSign. Statistical analysis was performed using ANOVAs 
with age and genotype as main effects, with Benjamini-Hochberg 
corrected post-hoc t-tests using MATLAB.
Results: Our data shows that Ube3a m-/p+ mice exhibit 
baseline REM sleep reduction from P23 to P29, driven by 
decreased REM bout duration, alongside increased NREM 
sleep, with a significant genotype-age interaction. Despite 
similar sleep pressure accumulation, Ube3a mutants showed 
reduced sleep latency after SD, with genotype differences more 
pronounced in REM and NREM sleep post-SD compared to 
baseline levels.
Conclusion: Our findings support Ube3a’s role in sleep regula-
tion, showing REM reduction and NREM increase. Thus, the 
mutation may impact REM sleep function earlier in life when 
REM quantities are greater. While sleep pressure accumula-
tion remained unchanged, juvenile Ube3a mutant animals 
demonstrated reduced onset sleep latency post-SD. The sleep 
pressure and sleep onset results suggest that maternal Ube3a 
deletion induces abnormal REM/NREM sleep patterns in 
young ages.
Support (if any): National Institute of Neurological Disorders 
and Stroke (NINDS) under project number 1F99NS135815 to 
E.M, R56NS124805 to L.P and Simons Foundation Autism 
Research Initiative (Pilot Award 878115) to L.P.

Abstract citation ID: zsaf090.0403

0403
DIFFERENTIAL OUTCOMES OF SLEEP AND 
COGNITION IN A GENETICALLY DIVERSE MOUSE 
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Introduction: Alzheimer’s Disease (AD) is known to contribute 
towards changes to sleep, including decreased sleep duration and 
increased sleep fragmentation. While significant advances have been 
made in characterizing these changes, the contribution of individual 
genetic makeup on the initiation and progression of AD-related sleep 
dysfunction and pathogenesis is yet unknown. As such, we decided 
to use a forward genetic approach to identify genes controlling sleep 
in AD in a panel of genetically diverse mice (AD-BXDs).
Methods: Female mice from 47 strains in the AD-BXD panel 
carrying the 5xFAD transgene (n=214) and non-transgenic 
(Ntg) littermate controls (n=216) completed sleep testing in the 
PiezoSleep Tracking System at 6 and 14 months of age. The per-
cent of time spent sleeping was calculated over 4 testing days by 
automated sleep/wake scoring. After sleep phenotyping, animals 
were tested for learning and memory functions using contextual 
fear conditioning (CFC) at both ages – 6 and 14 months.
Results: At 14 months of age, 5xFAD mice sleep less over a 
24-hour period than their non-transgenic (Ntg) and 6-month 
5xFAD counterparts (p< 0.0001). This difference is particularly 
enhanced in the dark phase (ZT12-24), where the difference in 
sleep quantity between Ntg and 5xFAD animals is magnified by 
increased sleep in Ntg animals with age and a significant decrease 
in sleep in 5xFAD carrying animals with age (p< 0.0001 and 
p< 0.05 respectively). Further, mid-life sleep is positively asso-
ciated with memory performance in genetically diverse 5xFAD 
mice, but not Ntg counterparts (Pearson’s R=0.54, p=0.0019; 
Pearson’s R=0.036, p=0.85). Heritability estimates for total sleep 
duration, the 12-hour light and dark period at 6 and 14 months 
of age were between 0.64-0.76 for both Ntg and 5xFAD ani-
mals. These results suggest that genetic background may largely 
explain the observed changes to sleep and its differential associ-
ations with cognition in AD.
Conclusion: Genetic background modulates the effect of AD 
and age on sleep in the AD-BXD panel. Since sleep is vital for 
memory consolidation, future work aims to map the genes mod-
ifying sleep in AD, identifying the mechanisms through which 
sleep causally influences cognitive decline in AD and age-related 
dementias.
Support (if any): NIH-R01-AG076129, Chan Zuckerberg 
Collaborative Pairs Initiative.
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Introduction: Sleep disturbances, such as insomnia and hyper-
somnia, are often reported by people who have experienced mild 
traumatic brain injuries (mTBIs). TBIs and sleep disturbances 
are both risk factors for neurodegenerative diseases, such as 
Alzheimer’s disease (AD). The long-lasting effects of repetitive 
mTBIs (rmTBIs) on sleep outcomes and whether post-TBI sleep 
is an effective therapeutic target for reducing the risk of neuro-
degenerative disease are not yet well understood. Therefore, our 
study aims to characterize intracranial EEG activity during sleep 
and wake 3 and 9 months after rmTBIs in APPNLF mice.
Methods: We used the closed-head impact model of engineered 
rotational acceleration (CHIMERA) method to deliver 3 rmT-
BIs 48hr apart to female and male APPNL-F mice (n=42), at 
6 and 12 months of age. At 15 months old, we implanted EEG 
cortical electrodes and recorded 72 continuous hours of EEG. 
Using the Sirenia Sleep Pro software and an in-house R code, 
we quantified sleep-wake patterns. Unpaired Welch t-tests with 
Holm-Šídák correction for multiple comparisons was used to 
compare the sleep-wake patterns between the rmTBI and sham 
groups. Additionally, the partial least squares regression method 
was used to analyze the spectral power data.
Results: Our results show no differences in the time spent in each 
vigilance state between the TBI and sham groups at either 3- or 
9-months post-injury. There were no differences in the num-
ber of transitions between states, bout counts, or bout lengths 
between the experimental groups. However, in the power spectra 
analysis, we observed a statistically significant decrease in power 
at the lower frequencies (3-8Hz) and an increase in the power at 
the higher frequencies (18-30Hz) in the TBI group during wake 
at 9 months post-injury. There were no significant changes in the 
power spectra after 3 months post-injury, although there was a 
trend towards higher power in the TBI group in the lower fre-
quencies during NREM.
Conclusion: This is the first study, to our knowledge, presenting 
the chronic effects of repetitive closed-head mTBIs on sleep and 
EEG power spectra.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is common in obe-
sity, characterized by cycles of intermittent hypoxia (IH), and 
promotes the risk of cardiovascular disease (CVD) and mor-
tality. Mineralocorticoid receptor antagonists (MRAs) improve 
cardiovascular outcomes in CVD. Here, we examine whether 
MRAs, specifically spironolactone (SPL) and the more selective 
finerenone (FIN), mitigate coronary and cardiac dysfunction in 
mice subjected to chronic IH.

Methods: Male and female C57Bl/6J mice were fed a high-fat 
diet (HFD) or a low-fat diet (LFD) for 10 weeks, followed by 
exposures to IH (FiO2 cycles of 21% for 90s and 6% for 90s) or 
room air (RA, 21%) for 12 hours/day over 16 weeks. Animals 
were treated with SPL, FIN, or placebo. Key measures, including 
mean arterial pressure (MAP), echocardiography-derived ejec-
tion fraction (EF) and E/A ratio (diastolic function), and coro-
nary flow velocity reserve (CFVR), were assessed. Left anterior 
descending coronary and renal arteries were examined in vitro 
for vascular reactivity (acetylcholine (ACh) and thromboxane 
A2 receptor agonist U46619).
Results: SPL and FIN treatments effectively normalized ele-
vated MAP in male mice on HFD and those exposed to IH with 
LFD or HFD. Systolic function (EF) improved with both SPL 
and FIN in male mice exposed to IH with LFD but not in those 
on HFD or HFD-IH. Diastolic function (E/A ratio) did not 
improve post-MRA treatment in groups with reduced diastolic 
function, notably HFD-IH. FIN uniquely improved CFVR in 
HFD-fed males exposed to IH, indicating selective superiority. 
In coronary arteries, MRAs decreased vasoconstriction in IH 
with LFD but not in HFD or HFD-IH males. Endothelium-
dependent relaxation was restored by FIN in both LFD and 
HFD mice exposed to IH, showing superior efficacy compared 
to SPL. In female mice, neither MRA altered elevated vasocon-
strictive responses or impaired vasodilation following HFD-IH.
Conclusion: Chronic IH and diet-induced obesity impair car-
diac and coronary function, particularly in males. MRA therapy, 
notably with the selective FIN, ameliorates dysfunction asso-
ciated with IH and obesity in a diet- and sex-specific manner, 
highlighting its potential for targeted therapeutic interventions 
in CVD risk management among OSA patients.
Support (if any): Supported by NIH grants HL166617 and 
HL136386
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BILATERAL TRANSECTION OF STYLOPHARYNGEUS 
MUSCLE ALTERS INSPIRATORY AIRFLOW IN 
CONSCIOUS RATS
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Kingman Strohl3, Thomaz Fleury Curado4
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Introduction: Upper airway patency is lost in obstructive sleep 
apnea (OSA). Research has primarily focused on the role of 
genioglossus muscle on maintaining airway patency. The stylo-
pharyngeus muscle is an upper airway dilator muscle that sup-
ports the lateral pharyngeal wall. Its role in maintaining upper 
airway patency and effects on respiratory airflow is theoretical 
(Dewald, 2022) but functionally understudied. We hypothesize 
that bilateral transection of the stylopharyngeus muscles dis-
rupts normal breathing. This study aims to assess the impact sty-
lopharyngeus muscles have on respiratory airflow in conscious 
freely moving adult rodents.
Methods: Adult male Sprague Dawley rats were divided into two 
groups: 1) bilateral stylopharyngeus muscle transection (n=4) 
and 2) sham (muscle was exposed) surgery (n=2). Respiratory 
airflow was acquired using whole- body plethysmography before 
and 1 day after surgery. Epochs of stable breathing (minimum of 
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1 min) were selected from the airflow tracings for analysis using 
SPIKE CED.
Results: Significant alterations in respiratory airflow and trac-
ings, particularly a flattening (plateau) in inspiratory flow, were 
observed on the first post-operative day in the transection group 
versus an early peak seen in the pre-operative airflow tracings. 
The average length of the inspiratory plateau among the tran-
section group (0.23 ± 0.12s) was a 9-fold increase compared to 
the pre-operative values (0.02 ± 0.12s). The sham group did not 
exhibit a plateau and showed no significant changes in inspira-
tory airflow.
Conclusion: Bilateral stylopharyngeus muscle transections 
disrupt airflow in a conscious rodent model. The transections 
produce a flattening of the inspiratory airflow similar to inspir-
atory flow limitation traces seen in humans with upper airway 
resistance and OSA. Our results support the hypothesis that 
stylopharyngeus muscle plays a vital role in shaping respiratory 
airflow.
Support (if any): This research was funded by divisional funds 
from department of pulmonary, critical care, and sleep medi-
cine, Case Western Reserve University. E.H. is supported by The 
Japanese Respiratory Society Fellowship Grant.
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BEHAVIORAL AND PHARMACOLOGICAL 
INTERVENTIONS TO IMPROVE SOCIAL AFFILIATION 
IN PRAIRIE VOLES EXPOSED TO EARLY LIFE SLEEP 
DISRUPTION
Nathan McGuire1, Noah Milman2, Peyton Wickham1, 
Katelyn Gutowsky1, Jasmine Loeung1, Noy Gurman1, 
Carolyn Tinsley1, Lezio Bueno-Junior3, Brendon Watson4, 
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Introduction: Rapid eye movement (REM) sleep peaks early in 
life and may represent a sensitive period for proper maturation 
of the neurobiological systems underlying the development of 
complex social behaviors. Prairie voles (Microtus ochrogaster) 
are a highly social rodent species that show affiliative behaviors 
throughout life and form pair bonds with opposite sex mates as 
adults. We have previously shown that experimentally reducing 
REM sleep early in life leads to long lasting impairments in both 
social affiliation and sleep in the prairie vole, characteristics sim-
ilarly seen in autism spectrum disorder (ASD). Here we explored 
two different potential interventions: pharmacological treatment 
with donepezil hydrochloride, an acetylcholinesterase inhibitor 
that has been found to increase REM sleep in children with 
ASD, or behavioral intervention with environmental enrich-
ment, shown to increase REM sleep in rodents.
Methods: Early life sleep disruption (ELSD) occurred via gen-
tle home cage agitation from postnatal day (p) 14-21. Control 
animals were housed in the same room, but their home cages 
were left undisturbed. Pharmacological intervention occurred 
by daily intraperitoneal injections of donepezil or saline from 
p14-p40. Environmental enrichment (EE) intervention consisted 
of increased bedding, toys and nestlets starting at p21 and last-
ing until behavioral testing in adulthood. All animals underwent 
social behavioral testing as adults.

Results: Both of our interventions improved affiliative social 
outcomes in adults. Animals treated with donepezil early in life 
displayed increased affiliative social behavior as measured by 
side-by-side huddling compared to saline treated controls. This 
effect was present in both ELSD and Control groups. By con-
trast, animals exposed to EE did not have increased amounts of 
affiliative social behaviors but did show improved preference for 
a pair bonded mate after ELSD.
Conclusion: Our experiments describe two promising interven-
tions for the impaired social phenotype produced by early life 
sleep disruption in the prairie vole. Future work will explore the 
sleep phenotype of these animals before and after these interven-
tions to appreciate the significance of REM sleep on the devel-
opment of affiliation.
Support (if any): R01 MH131592, F31MH136684, 
T32AG055378
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GUT MICROBIOME IN YOUNG ADULTS
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1 University of Colorado Boulder, Department of Integrative 
Physiology, 2 North Carolina A&T State University, Department 
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Introduction: Sleep has been associated with compositional 
alterations of the human gut microbiome. However, relation-
ships between sleep variables and the gut microbiome have yet 
to be comprehensively described. This study investigates associ-
ations between self-reported sleep variables and the gut microbi-
ome in young adults.
Methods: The composition of the gut microbiome of 83 young 
adults from the Southern California Meta-AIR study was char-
acterized using 16S rRNA sequencing. Participants’ self-re-
ported sleep characteristics included: snoring, workday and 
free-day bed and wake times. From this, sleep debt, average sleep 
duration, workday mid-sleep time (MSW) and free-day mid-
sleep time (MSF) were calculated. Associations between sleep 
characteristics with alpha-diversity metrics at the genus level and 
the relative abundance of gut bacteria were examined using mul-
tivariable linear regression. These models adjusted for age, sex, 
body mass index, and diet via the healthy eating index (HEI). 
Benjamini-Hochberg Procedure adjusted p-values (FDRBH) are 
reported.
Results: MSF and snoring were positively associated with 
Shannon diversity (all FDRBH < 0.2) while work-day sleep dura-
tion reflected a negative association (FDRBH = 0.05). Average 
sleep duration was negatively associated with abundance of the 
phylum Bacteroidota and the class Bacteroidia (all FDRBH 
< 0.2) and negatively associated with abundance of the class 
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Negativicutes (FDRBH = 0.15). At the family level, work-day 
sleep duration was positively associated with Lactobacillaceae 
(FDRBH = 0.08) and Thermaceae (FDRBH = 0.14). Within the 
class level, free-day sleep duration was negatively associated with 
Negativicutes (FDRBH = 0.16). At the order level, MSW was 
positively associated with Enterobacterales (FDRBH = 0.08).
Conclusion: This study presents associations of specific sleep 
characteristics with the composition and diversity of the gut 
microbiome in young adults. Few studies have evaluated these 
associations within the young adult population; however, those 
evaluating children to middle-aged adults have found sleep char-
acteristics to be associated with the phylum Bacteroidota and its 
taxa. These results suggest that certain sleep habits, particularly 
related to sleep duration, may alter the gut microbiome.
Support (if any): 
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SLEEP DISCREPANCY IN ADULTS WITH ELEVATED 
BLOOD PRESSURE AND SELF-REPORTED SHORT 
SLEEP DURATION
Joshua Landvatter1, Alena Wilson1, Adam Bress1, 
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Sara Simonsen1, Kelly Baron1

1 University of Utah, 2 UIC Resiliency Center

Introduction: Nearly half  of adults do not achieve the recom-
mended 7 hours of sleep per night, a pattern associated with 
increased cardiovascular and metabolic health risks. However, 
sleep discrepancy—the difference between subjective and objec-
tive sleep duration—may indicate a bias in risk perception, as 
individuals may underestimate their sleep deficits. The goal of 
this study was to examine sleep discrepancy in self-reported 
short sleepers (< 7 hours) screened to participate in a sleep exten-
sion intervention.
Methods: Data were drawn from persons screened to participate 
in a randomized study of sleep extension among individuals 
with elevated blood pressure recruited from primary care clinics, 
online, and community sources. Participants had self-reported 
sleep < 7 hrs and standardized office blood pressure □120 mmHg 
systolic and/or 80 mmHg diastolic. Participants completed 7 
days of wrist actigraphy, questionnaires including Insomnia 
Severity Index (ISI), Perceived Stress Scale (PSS), Epworth 
Sleepiness Scale (ESS), and PROMIS Sleep Disturbance and 
Sleep-Related Impairment scales. Sleep discrepancy was calcu-
lated as reported sleep minus objectively measured actigraphy 
sleep. Data were analyzed using regression models, including a 
full model (all predictors) and individual models (each predictor 
separately). Covariates included age, sex, and race.
Results: We included 195 participants with mean age of 42 
years (SD=11); 36% were female. Average sleep discrepancy 
was -0.5 hrs (indicating self-report was 0.5 hr less than objec-
tive) and 54% was correctly identified as a short sleeper based 
on self-report (both self-report and objective sleep were < 7 hrs). 
Higher perceived stress (PSS) was significantly associated with 
sleep underestimation in both models, with the full model show-
ing a negative association (b=-0.0948, 95% CI [-0.165, -0.025], 
p=.008). Sleep disturbance (PROMIS) was linked to underes-
timation in both models (b=-0.0420, 95% CI [-0.072, -0.012], 
p=.007). Insomnia severity (ISI) was associated with sleep 
underestimation in only the individual model (b=-0.0497, 95% 
CI [-0.086, -0.013], p=.008).

Conclusion: This study highlights the psychological signifi-
cance of sleep perception among self-identified short sleepers. 
Higher perceived stress, sleep disturbance, and insomnia severity 
were linked to underestimating sleep duration and psycholog-
ical distress. Screening data offered insights, emphasizing the 
need for combined subjective-objective assessments to address 
misperceptions.
Support (if any): Support: Supported by grant R01NR018891
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CARDIOVASCULAR DISEASE INCIDENCE 
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Catherine Heinzinger1, Matheus Lima Diniz Araujo1, Erhan Bilal2, 
Samer Ghosn3, Kristen Beck4, Nancy Foldvary-Schaefer1, 
Carl Saab3, Jeffrey L. Rogers2, Reena Mehra5
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Introduction: Traditional sleep measures are not consistently 
associated with incident cardiovascular events in observational 
studies. We hypothesized deep learning approaches could 
uniquely identify distinct patient groups with varying cardio-
vascular disease (CVD) incidence, independent of traditional 
measures.
Methods: We used artificial intelligence to analyze N=10,000 
polysomnograms completed at Cleveland Clinic (1/2012-12/2022) 
enriched with underrepresented populations. We created a 
time-series foundational model guided by sleep macro-architec-
ture and respiratory annotations, generating embeddings to clus-
ter patients into risk groups using k-means. Follow-up time was 
from polysomnogram until death or last follow-up. Propensity 
scores were estimated using multinomial logistic regression on 
age, sex, body mass index (BMI), and years of available data, 
then inverse probability weighted, stabilized, and trimmed at 1st 
and 99th percentiles to minimize bias introduced by extreme val-
ues. Cox proportional hazards regression examined risk groups 
as predictors adjusted for age, sex, BMI, and apnea hypopnea 
index (AHI) with comorbidities included per outcome. Patients 
with baseline disease were excluded.
Results: The cohort [age 50.4±24.7 years, 50% male, 44% White, 
34% Black, 5.3% Asian, 14.8% multiracial] had follow-up of 
4.4[2.0-7.5] years. A 5-cluster solution provided the best stratifica-
tion: Risk Group 1 (RG1) was reference. RG5 (highest AHI and 
arousal index, lowest mean and minimum SaO2 and total sleep 
time(TST)) had the highest CVD incidence (major adverse cardi-
ovascular events(MACE): HR=1.60, 95%CI=1.13-2.28, myocar-
dial infarction: HR=1.75, 95%CI=1.07-2.88, atrial fibrillation: 
HR=1.83, 95%CI=1.15-2.93) and all-cause mortality (HR=2.76, 
95%CI=1.98-3.84). RG4 (highest %time SaO2< 90%) had ele-
vated incidence to a lesser degree than RG5. RG3 (intermedi-
ate) had the highest stroke (HR=1.38, 95%CI=1.13-1.69) and 
ischemic heart disease (HR=2.01, 95%CI=1.37-2.94) incidence, 
second highest MACE incidence (HR=1.34, 95%CI=1.12-1.60) 
and lowest all-cause mortality (HR=1.47, 95%CI=1.14-1.90). 
RG2 (lowest AHI and %time SaO2< 90%, highest mean and 
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minimum SaO2 and TST) had the lowest CVD incidence but not 
all-cause mortality (HR=1.47, 95%CI=1.14-1.90).
Conclusion: We created a large language model of raw pol-
ysomnogram data which identified groups that differed in CVD 
incidence after propensity score analysis. Risk groups were asso-
ciated with adverse cardiovascular outcomes, thus supporting 
enhanced utility of a novel deep learning model over traditional 
approaches for CVD risk stratification. Future directions include 
validation with external data sources.
Support (if any): IBM Discovery Accelerator, AIM Award
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IMPACT OF SEX AND DIET ON CARDIOVASCULAR 
DYSFUNCTION FROM INTERMITTENT HYPOXIA IN 
OBSTRUCTIVE SLEEP APNEA
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Introduction: Obstructive sleep apnea (OSA) is prevalent in 
obese individuals and is characterized by intermittent hypoxia 
(IH), a condition strongly associated with cardiovascular dis-
ease (CVD) and increased cardiovascular mortality. However, 
few studies have examined how diet-induced obesity and sex 
differences influence cardiac and coronary outcomes in OSA. 
This study tested the hypothesis that long-term IH differen-
tially impacts cardiovascular outcomes in a sex- and diet-specific 
manner.
Methods: Male and female C57Bl/6J mice were fed a high-fat 
diet (HFD) or low-fat diet (LFD) for 10 weeks, followed by 
exposures to IH (FiO2 cycling between 21% for 90s and 6% 
for 90s) or room air (RA, 21%) for 12 hours/day over 16 weeks. 
Mean arterial blood pressure (MAP) and coronary flow velocity 
reserve (CFVR) were measured using the tail-cuff  method and 
Doppler imaging, respectively. Cardiac function was assessed 
via echocardiography to determine ejection fraction (EF) and 
E/A ratio (diastolic function). Left anterior descending coro-
nary arteries were analyzed in vitro for vascular reactivity using 
dose-response curves to acetylcholine (ACh) and thromboxane 
A2 receptor agonist U46619.
Results: MAP was significantly elevated only in male mice 
exposed to IH, HFD, HFD-IH, while MAP remained unaf-
fected in females. In males, diet-induced obesity, IH exposure, or 
their combination resulted in significantly reduced systolic (EF) 
and diastolic (E/A ratio) functions, as well as decreased CFVR. 
Enhanced coronary vasoconstriction and impaired endotheli-
um-dependent relaxation were observed in male mice exposed 
to IH, HFD, or HFD-IH. In females, enhanced vasoconstriction 
was observed only in IH-HFD, while endothelium-dependent 
relaxation was impaired by IH alone or in combination with 
HFD.
Conclusion: Cardiovascular dysfunction induced by intermit-
tent hypoxia and diet-induced obesity exhibits substantial sexual 
dimorphism, with male mice showing greater susceptibility as 
evidenced by elevated blood pressure, impaired cardiac function, 
and altered coronary reactivity. These findings highlight the crit-
ical need for sex-specific approaches when assessing cardiovas-
cular risks and therapeutic interventions in OSA, particularly 
among obese patients.
Support (if any): Supported by NIH grants HL166617 and 
HL136386
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Introduction: Taxa level associations of the human gut microbi-
ota have been reported in relation to sleep health; however, which 
taxa are associated with good sleep has yet to be determined. 
Many study methodologies rely on self-reported sleep metrics, 
16S rRNA gene-amplicon sequencing or statistical methodolo-
gies not designed for gut microbiome assessments, which have 
limitations. We examined the association between sleep measures 
assessed by actigraphy followed by one night of in-laboratory 
polysomnography (PSG) and whole genome sequencing (WGS) 
gut microbiome taxa.
Methods: Fifteen healthy participants aged 26±4.0(SD) were 
instructed to maintain a consistent 8h sleep schedule for fourteen 
days at home. Wrist actigraphy and time stamped call-ins were 
assessed for adherence. Following fourteen days of monitoring, 
participants underwent 8h overnight in-laboratory PSG. Fecal 
microbiome samples were collected at PSG visit. WGS at the 
operational genomic unit (OGU) were then referenced against 
Web of Life 2 for taxonomic assignment. Differential abundance 
testing (ANCOM-BC) was performed to detect the OGUs asso-
ciated with individuals with high (≥85%) or low (< 85%) sleep 
efficiency (SE) assessed via actigraphy. Following, linear regres-
sion associations between SE, sleep onset latency (SOL) and 
wake after sleep onset (WASO) from PSG were tested against 
these differentially abundant OGUs to determine: 1) whether 
these associations were maintained with PSG SE and; 2) whether 
these taxa were associated with SOL or WASO.
Results: ANCOM-BC determined Bifidobacterium breve and 
Bifidobacterium saguini species were increased in the high SE 
wrist actigraphy group (log fold change 2.2, q=0.002 and log fold 
change 2.0, q=0.006, respectively). Linear regression indicated 
increased breve and saguini were associated with higher PSG SE 
(β=0.0003, p=0.03, R²=0.18 and β=0.0013, p=0.02, R²=0.46, 
respectively). Further investigation into PSG SOL and WASO 
indicated that the higher SE was due to these strains being asso-
ciated with decreased WASO, specifically (β=–0.09, p=0.04, 
R²=0.38 and β=–0.58, p=0.04, R²=0.40, respectively).
Conclusion: We find that higher SE, specifically by decreased 
WASO, is associated with higher levels of two Bifidobacterium 
species, breve and saguini. Bifidobacterium, commonly found 
in probiotics, may improve subjective sleep quality. Therefore, 
Bifidobacterium breve and saguini may be specific targets for 
improving human sleep.
Support (if any): ONR N00014-15-1-2809, NIH-T32-HL149646, 
NIH/NCATS Colorado CTSA-UL1TR002535.
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EFFECT OF TRANSCUTANEOUS VAGAL NERVE 
STIMULATION (TVNS) ADMINISTERED DURING THE 
FIRST AND SECOND HALF OF THE NIGHT ON SLEEP 
STAGE ARCHITECTURE
Anjana Subramoniam1, Lauren Whitehurst1

1 University of Kentucky

Introduction: Transcutaneous vagal nerve stimulation (tVNS) 
may improve sleep quality. The impact of tVNS on specific sleep 
stages—NREM and REM sleep—remains under-explored. 
Here, in two separate in-lab, within-subject, sham-controlled, 
and counterbalanced studies, we investigated the impact of 
tVNS on NREM and REM sleep when administered during the 
first and second half  of the night.
Methods: The Institutional Review Board of the University of 
Kentucky approved all experimental procedures. Seventy-five 
healthy adults aged between 18-40 (Mage = 23) completed two 
nights of polysomnographic recordings with either active tVNS 
or sham stimulation – counterbalanced across visits. For study 
1 (N=50), stimulation was administered at the onset of NREM 
Stage 2/N2 sleep and continued for the first 90 minutes of the 
8-hour sleep period. For Study 2 (N = 25), stimulation began in 
the third quartile of sleep (~3:30 AM) and continued for 90 min-
utes. Data collection for Study 2 is still ongoing. Repeated meas-
ures ANOVAs were conducted, with sleep stages as dependent 
outcomes, stimulation (sham vs active) as within-subject factors, 
and study as a between-subject factor.
Results: Active stimulation induced a 2% reduction in N3 sleep 
(p=0.02), which corresponded to an 8-minute difference in N3 
sleep between active and sham stimulation conditions (p=0.05). 
N3 sleep reductions were more pronounced for the active vs. 
sham visits in Study 2 (p=0.03) compared to Study 1 (p=0.61). 
In Study 2, active stimulation during the second part of the night 
resulted in 5.5% less N3 sleep (p=0.03) and a reduction of nearly 
16 minutes (p=.0.02). No other reliable statistical effects were 
detected.
Conclusion: tVNS applied during the second half  of the night 
can cause N3 sleep reductions. The planned statistical analyses 
for this project include determining the impact of stimulation on 
1) stage-specific oscillatory components and 2) temporal coordi-
nation of NREM spindles and slow oscillations.
Support (if any): 
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USE AND TIME SPENT IN BED ON SLEEP 
ARCHITECTURE
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Introduction: Approximately 12% of U.S. adults report having 
used any type of psychedelic at some point in their lives, making 
it one of the most widely used recreational drugs. There exists a 
need for a better understanding of the consequences of use on 
objective sleep habits. Research on psychedelics effects on sleep 
indicate increased sleep duration, increased REM latency, and 
decreased slow wave sleep occur during and immediately after 
the post trip phase. The purpose of this study was to determine if  

psychedelic use was predictive of changes in total sleep time, time 
spent in each stage of sleep (REM, light, deep), and time spent 
awake and to describe sleep differences in users vs. non-users
Methods: Data were obtained from the All of Us research data 
base (n=21,076; Mean age = 56.55; Female= 67.3%). Participants 
indicated any type of psychedelic use and were grouped into 
users and non-users based on a yes (n=7,799) or no (n=13,277) 
response. Objective sleep measures included Fitbit sleep data to 
include number of minutes spent in each stage of sleep (REM, 
light, deep), minutes spent awake, and total sleep time in minutes.
Results: Data suggest that the interaction of history of psyche-
delic use and minutes spent in bed (users = 406 minutes; non-us-
ers = 405 minutes) predicts more time spent asleep (t=230.119, 
p<.001), less time spent in REM sleep (t=-256.7, p<.001), greater 
time spent in light sleep (t=176.58, p<.001), and increased time 
spent in deep sleep (t=177.71, p<.001). Additionally, small group 
differences were found between users and non-users on measures 
of total sleep time in minutes (t=19.075, p<.001; ES= 0.0087), 
minutes spent in REM sleep (t=-8.725, p<.001; ES= -0.0052), 
minutes spent in light sleep (t=30.262, p<.001; ES= 0.018), min-
utes spent in deep sleep (t=-33.701, p<.001; ES= -0.020) and 
minutes spent awake (t=7.43, p<.001; ES= 0.0044), however 
effect sizes were negligible.
Conclusion: Data suggests changes in objective sleep habits 
occur in those who use psychedelic drugs regardless of time of 
use. Differences in sleep staging among users was negligible.
Support (if any): JAB’s time was supported by a Center Grant 
from the National Institute of Minority Health and Health 
Disparities (Grant # U54MD01595)
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DRINKING AND ACTIGRAPHIC SLEEP PARAMETERS 
AMONG YOUNG ADULTS WHO REPORT HEAVY 
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Introduction: The impact of alcohol on sleep is complex and 
nuanced, often (but not always) showing initial sedation fol-
lowed by later disruption alongside other more subtle changes, 
as demonstrated in both laboratory- and home-based studies. 
However, prior naturalistic work has relied on subjective meas-
ures, small samples, and/or participants with co-occurring sleep 
problems, limiting generalizability. Additionally, retrospective 
designs constrain fine-grained, day-to-day analyses. Here, we 
leverage real-time ecological momentary assessment (EMA) 
reports of alcohol consumption to examine its relationship with 
actigraphically measured daily sleep among young adults report-
ing episodic heavy drinking.
Methods: Young adults aged 21-30 years (N=88) engaging in 
episodic heavy drinking (4+/5+ drinks/night at least weekly) par-
ticipated in a two-phase, 9-day EMA study assessing naturalistic 
alcohol consumption and sleep. Sleep was objectively measured 
by wrist-worn actigraphy devices. Linear mixed-effects models 
assessed day-to-day associations between drinks consumed and 
actigraphic sleep outcomes, adjusting for covariates including 
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age, sex assigned at birth, race, ethnicity, and baseline alcohol 
use.
Results: On average, participants consumed 5.3±0.2 drinks per 
drinking day (over 3.0±0.1 drinking days) in each 9-day EMA 
period. Higher alcohol consumption was associated with shorter 
sleep onset latency (SOL; square-root-transformed; ß_std=-0.13, 
p< 0.001) and later midsleep time (log-transformed; ß_std=0.12, 
p< 0.001). No significant associations were found with total 
sleep time (TST), sleep efficiency (SE), wake after sleep onset 
(WASO), sleep fragmentation, or snooze time (all p>0.05). All 
relationships were unaffected by sex assigned at birth.
Conclusion: This study extends prior work investigating 
day-to-day alcohol–sleep relationships, replicating alco-
hol-related delayed sleep timing and revealing shorter SOL 
with increased drink consumption, a finding previously 
only seen in laboratory-based studies. We did not observe 
expected disruptions in sleep continuity, which may reflect 
the complexity of  within-night changes (initial sedation 
followed by later disruption) that our methods do not 
fully capture. Furthermore, delayed sleep timing may exac-
erbate alcohol-related morbidity if  morning obligations 
constrain adequate rest. Future analyses will incorporate 
within-night changes, next day functioning, and consider 
co-use of  cannabis, nicotine, caffeine, and other substances 
to fully elucidate these complex interactions.
Support (if any): T32HL082610, T32MH018951, R01AA026249
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SELF-SUPERVISED LEARNING AS A TOOL TO 
GRANULARLY PARSE THE STRUCTURE OF SLEEP
William Coon1, Mattson Ogg1

1 Johns Hopkins University Applied Physics Laboratory

Introduction: An individual’s sleep architecture encodes an abun-
dance of health information. At the same time, there is likely 
a wealth of information embedded within polysomnographic 
(PSG) signals that is not captured by these high-level summa-
ries. To explore this, we pretrained two models: one foundation 
model (FM) using self-supervised learning (SSL) techniques to 
directly internalize sleep structure from different combinations 
of PSG signals, and a second model using traditional supervised 
learning techniques to perform 5-class sleep staging on the same 
data. We then performed a series of fine-tuning experiments to 
probe what health information could be extracted from these 
two models. We also tested different subsets of PSG signals. 
Finally, we examined the latent space encoded by the SSL FM 
and compared its structure, and individuals’ trajectories through 
that state space, to the 5-state space of traditional sleep staging.
Methods: We pretrained two models (one FM, one supervised) 
on >10k overnight PSG recordings from 7 publicly available 
datasets, using full PSG, EEG-only, or EEG+EOG inputs. Each 
model was fine-tuned to predict cognition, mood, and health 
scores from the APPLES dataset, with Bayesian information cri-
teria used to identify optimal state space mappings in the FMs’ 
final embeddings.
Results: Using all PSG signals, SSL and supervised FMs per-
formed similarly for WASI [r=.34, r=.31], POMS [r=-.02, r=-.07], 
SWMT [r=.14 vs..10], ESS [r=.09, r=.06], and sex classification 
[acc=79%, acc=78%]. The SSL FM significantly outperformed 
on HAMD [r=.20, r=.13], AHI [r=.68 vs..28], and BMI [r=.59 

vs..46]. Across all nights, 25 states optimally described the SSL 
FM state space (optimal BIC), while 8 states best captured indi-
vidual nights.
Conclusion: Our fine-tuning experiments suggest that the SSL 
FM not only retained information captured by the supervised 
model trained on 5-class sleep staging, but also captured more 
information on multiple dimensions (ex. cognition, general 
health, sleep health). Examining the structure of sleep inter-
nalized by the SSL FM revealed that, on any given night, an 
individual was most likely to traverse approximately 8 distinct 
physiological states rather than the 5 we expected. This hints at 
the possibility of more granular classification schemas for sleep.
Support (if any): Independent Research & Development Grant 
(JHU/APL)
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PRECLINICAL MODEL TO TEST POTENTIAL 
THERAPEUTICS TO PREVENT PHENOCONVERSION OF 
REM SLEEP BEHAVIOR DISORDER TO PARKINSON’S 
DISEASE AFTER NEUROTRAUMA
Laura Dovek1, Carolyn Tinsley2, Kayla McDaniel2, 
Lorenzo Nungaray2, Katelyn Gutowsky2, Ryan Leriche2, 
Peyton Wickham2, Charles Meshul2, Vivek Unni3, Jonathan Elliott2, 
Miranda Lim3

1 Oregon Health & Sciences University, 2 VA Portland Health Care 
System, 3 Oregon Health & Science University

Introduction: Neurotrauma, including traumatic brain injury 
(TBI) and/or post-traumatic stress disorder (PTSD), often 
results in persistent sleep disturbances and impaired neurolog-
ical function. This includes an increased frequency for REM 
sleep behavior disorder (RBD), characterized by abnormally 
elevated skeletal muscle activity (i.e., REM sleep without ato-
nia; RSWA) and overt dream enactment during REM sleep. 
RBD is one of  the earliest clinical manifestations of  synucle-
inopathies, including Parkinson’s Disease (PD). Furthermore, 
the presence of  both TBI and PTSD are significantly associated 
with an increased risk for later development of  PD and related 
synucleinopathies. As the synucleinopathies progress, patients 
can develop parkinsonism characterized by impaired move-
ments as well as a decline in cognition. No disease-modifying 
therapeutics to date have been successful in synucleinopathies. 
To address this gap, we designed a preclinical pipeline for eval-
uation of  potential therapeutics using a mouse model of  neuro-
trauma, RBD, and PD.
Methods: Mice underwent Single Prolonged Stress (SPS) and 
Controlled Cortical Impact (CCI) to model PTSD and TBI, 
respectively. Gait, sleep, and cognitive outcomes were evaluated 
across various cohorts and at three different time points follow-
ing neurotrauma (2, 4 and 12 weeks) to assess the specific time 
course of biomarkers and disease progression.
Results: Our results reveal that SPS and CCI results in increased 
rates of EMG activity during REM sleep, consistent with RBD. 
REM sleep EMG activity was positively correlated with cog-
nitive impairments as early as 2 weeks following neurotrauma. 
Furthermore, neurotrauma mice revealed gait and cognitive 
impairments consistent with a PD phenotype.
Conclusion: In summary, our preclinical pipeline for eval-
uation of  potential therapeutics holds face validity to the 
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human conditions of  neurotrauma, RBD, and PD, resulting in 
time-dependent changes in gait and cognition. This model will 
be useful for future studies investigating potential therapeutic 
interventions, to attenuate synuclein pathogenesis associated 
with neurotrauma.
Support (if any): NIH-NCCIH T32 AT002688 to LD, VA BLRD 
Merit Award 1I01BX006155, DoD PRP HT9425-24-1-0775
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INCREASED INTRA-THALAMIC AND THALAMO-
CORTICAL FUNCTIONAL CONNECTIONS DURING REM 
SLEEP: A TWO-NIGHT EEG-FMRI STUDY
Nils Yang1, Dante Picchioni1, Jacco de Zwart1, Peter van Gelderen1, 
Jeff Duyn1

1 National Institutes of Health

Introduction: Rapid Eye Movement (REM) sleep, characterized 
by vivid dreaming and muscle atonia, raises fascinating questions 
about how such immersive experiences occur without external 
sensory input. Building on a previous REM-locked fMRI study 
that reported concurrent activation in multiple sensory cortices 
and the thalamus following eye movements during REM sleep, 
we hypothesized that during REM sleep, particularly during 
vivid dreaming, thalamic subnetworks are simultaneously func-
tionally connected to multiple sensory cortices, a pattern not 
observed during wakefulness.
Methods: We analyzed data from a state-of-the-art whole-night 
EEG-fMRI concurrent recording dataset collected in our lab. 
Twelve non-sleep-deprived participants completed two 8-hour 
whole-night experiments, reaching all sleep stages during the 
second night. The first night served as an adaptation night, so 
only data from the second night were included in the analysis. 
Dynamic functional connection (FC) was calculated using a 
sliding window approach (step size: 1 TR or 3 seconds, win-
dow length: 30 TR) for sleep episodes with a consistent sleep 
score lasting at least three epochs (90 seconds). The Seitzman 
300-region brain atlas was used to define 14 cortical networks 
and five thalamic subnetworks.
Results: Supporting our hypothesis, REM sleep engages all five 
thalamic subnetworks to simultaneously connect with multiple 
sensory-related cortical networks, including visual, motor, audi-
tory, and action-planning networks—connections that are not 
observed during wakefulness. For example, the thalamus-default 
mode subnetwork was not functionally connected to auditory 
and motor networks during wakefulness but established FCs 
with these networks during REM sleep. We found significantly 
higher intra-thalamic FC during REM sleep compared to wake-
fulness across all 11 participants with high-quality fMRI data 
during REM. Building on these findings, we further hypothe-
sized that increased thalamus-related FC is specifically associated 
with phasic REM compared to tonic REM, as phasic REM is 
often linked to vivid dreaming. Using the Hidden Markov Model 
from our previous study to differentiate phasic and tonic REM 
states, we found that phasic REM exhibited significantly greater 
intra-thalamic and thalamo-cortical FCs than tonic REM.
Conclusion: These results suggest that thalamic subnetworks act 
collectively during phasic REM to distribute internally gener-
ated sensory information to sensory-related cortical networks, 
potentially underlying the neural mechanisms of vivid dreaming.
Support (if any): 
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MORPHOLOGICAL DIFFERENCES IN SLEEP SPINDLES 
CHALLENGE CROSS-SPECIES COMPARISONS
Sophie Brennan-Saremsky1, Ritchie Brown2, Fumi Katsuki3, 
Michael Prerau1

1 Brigham and Women’s Hospital, 2 VA Boston Healthcare System, 
3 VA Boston Healthcare System/Harvard Medical School

Introduction: Sleep spindles have been identified as key potential 
biomarkers for numerous neurological and psychiatric disorders, 
as well as for aging. Thus, studying spindle mechanisms provides 
valuable insight into the pathophysiology of various disorders. In 
addition to translatable human studies, animal model studies can 
more directly and invasively probe and systematically alter spin-
dle networks. While various animal studies have shown distinct 
morphological differences between human and animal model 
spindles, the assumptions underlying approaches to spindle 
detection remain relatively unchanged across species. To assess 
the generalizability and validity of existing studies, it is crucial to 
understand how spindle activity and detection assumptions vary 
across species. Recently, new quantitative approaches have iden-
tified broader classes of human spindle-like transient events that 
are more informative than traditionally detected spindles. In this 
study, we extend these approaches to non-human primates and 
rodents to characterize spindle activity across species, validate 
signal processing assumptions, and understand implications for 
past and future studies.
Methods: We analyzed sleep period electroencephalogram 
(EEG) recordings of central electrodes from adult humans and 
mature macaques (N=5), rats (N=8), and mice (N=4) from base-
line or control data from previously published studies. For each 
record, we used the DYNAM-O toolbox to quantify and visual-
ize the dynamics of thousands of spindle-like transient oscilla-
tory peaks across the night.
Results: We find distinct morphological and distributional 
differences in spindles between species. With increasingly low-
er-order species, spindles become markedly less morphologically 
distinct and more variable in their dynamics. In humans, fast 
spindles (12-16Hz) appear on spectrograms as distinct events in 
clear, narrow-band frequency. In primates, spindles are less sep-
arable and fall within a wider frequency range (8-14Hz). In rats, 
we observe one diffuse mode (6-16Hz) with little separability in 
events. Mice (6-20Hz) possess the least separable events and the 
most variability.
Conclusion: Given the diffuse morphology and high variability 
of spindles in animal models relative to humans, traditionally 
detected spindles likely represent a very small fraction of the 
underlying activity. Thus, caution should be taken, particularly 
in rodents, in the interpretation of studies focusing on individual 
spindles and their relationship to other waveforms.
Support (if any): MJP: 1RF1AG079917-01A1, REB: I01 
BX004673, FK: NIH K01 AG068366
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NREM SLEEP SIGNATURES OF BIPOLAR DISORDER
Naihua Gong1, Nataliia Kozhemiako2, Shaun Purcell3, Jen Pan4
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Introduction: Sleep disruptions are ubiquitous across psychi-
atric diseases, and abnormalities in specific aspects of sleep 
architecture can provide insight into neurocircuit dysfunction. 
Prior work demonstrated specific disruptions in NREM sleep in 
schizophrenia that could reflect circuit-level disruptions. Bipolar 
disorder (BP) is a mood disorder characterized by episodes of 
mania and depression. Here, we expand our prior work to iden-
tify NREM biomarkers of BP, and determine whether they are 
shared with SCZ or disease-specific.
Methods: Overnight sleep polysomnography was performed 
with 64-channel high-density EEG at Wuxi Mental Health 
Center in Wuxi, China. Macroarchitecture measures as well as 
power spectral analysis, sleep spindle detection, connectivity 
measurements, and extraction of ultradian rhythm measures 
were performed with Luna, an open-source software for analyz-
ing polysomnographic recordings.
Results: BP patients exhibited decreased N1 and sleep onset 
latency. Power spectral density analysis demonstrated decreased 
delta (0-4 Hz) and fast sigma frequency (13-15 Hz) band power 
in BP compared to controls, similar to what was observed in 
SCZ. Compared to controls, BP additionally exhibited increased 
power in the slow sigma frequency band (10-12 Hz) that was not 
present in SCZ. BP cases had increased duration of slow sleep 
spindles and decreased fast spindle density in both N2 and N3. 
Inter-channel connectivity as measured by the phase slope index 
was increased in BP in the 10-12 Hz range. Finally, we demon-
strated distinctions in BP ultradian rhythm trajectories (i.e., 
changes in sleep architecture across the night) in spectral power 
across the night compared to controls in theta (4-8 Hz) and fast 
sigma frequency ranges.
Conclusion: We find distinct changes in BP NREM sleep that 
may reflect sleep-specific signatures of disease and neurocir-
cuit changes. Specifically, increased power in the slow sigma 
frequency range in BP was reflected in increased duration of 
slow sleep spindles and inter-channel connectivity in this range. 
Specific measures of ultradian rhythms were additionally differ-
ent in BP, suggesting abnormalities in sleep progression across 
the night. Together, our results suggest there are specific NREM 
sleep changes associated with BP. Ongoing work aims to utilize 
EEG-derived biomarkers to differentiate across psychiatric dis-
eases, with a focus on BP and SCZ.
Support (if any): 



A185

A. Basic and Translational Sleep and Circadian Science XII. Innovations in Technologies

SLEEP, Volume 48, Supplement 1, 2025

Abstract citation ID: zsaf090.0421

0421
DETECTING CENTRAL SLEEP APNEA USING A MULTI-
DIAGNOSTIC CHEST-WORN MONITOR
Rami Khayat1, Kara Dupuy-McCauley2, Behnam Molavi3, 
Surina Sharma4, Nancy Collop5, Cathy Goldstein6, Ilene Rosen7

1 University of California Irvine, 2 Mayo Clinic, 3 Huxley Medical, 
Inc., 4 Emory University, 5 Emory University School of Medicine, 6 
University of Michigan, 7 University of Pennsylvania

Introduction: Identifying central sleep apnea (CSA) during home 
sleep apnea testing is important to guide appropriate treatment 
for sleep-disordered breathing (SDB) and underlying cardiovas-
cular conditions, including heart failure and atrial fibrillation. 
SANSA (Huxley Medical, Inc.) is a multi-diagnostic chest-worn 
monitor capable of detecting SDB, cardiac arrhythmias, and 
heart function. Using polysomnography (PSG) as a reference, 
we developed a machine learning (ML) method to classify res-
piratory events from this monitor as central or obstructive.
Methods: Data was analyzed from ninety-five subjects with sus-
pected SDB who wore the chest monitor simultaneously with 
PSG overnight. To address known scoring heterogeneity of 
CSA, PSG records were scored for central apneas by two core 
laboratories (Core 1 and Core 2). Core 1 annotations from twen-
ty-eight records were first used to train a random forest classifier 
to differentiate obstructive (N=680) and central events (N=388). 
The model used oximetry, respiratory effort, and snoring to 
classify events based on effort, duration, and other features. A 
five-fold cross validation was used to evaluate event-level perfor-
mance. The model was then used to estimate subject-level CAI 
for all subjects and compared with Core 2 scores.
Results: Algorithm event-level sensitivity and specificity to 
detect central events was 72.7% and 81.0%. Subject-level CAI for 
all records between the chest monitor and Core 2 had a correla-
tion coefficient of 0.90 and root mean squared error (RMSE) of 
4.6 events/hour, versus 0.82 and 4.7 events/hour comparing Core 
1 and Core 2. Sensitivity and specificity to detect CAI≥10 events/
hour was 80.0% (4/5) and 98.9% (89/90), compared to 100% (3/3) 
and 98.9% (91/92) for CAI≥15.
Conclusion: An ML algorithm to differentiate obstructive and 
central events collected from the chest-worn monitor demon-
strated favorable event-level performance and comparable CAI 
agreement to that between two PSG core laboratories. Home-
based CSA detection alongside cardiac monitoring could iden-
tify high risk patients for expedited therapy, cardiology referral, 
or follow-up PSG. These results motivate further validation in a 
larger cohort as well as investigation of outcomes related to time 
to evaluation and management.
Support (if any): National Science Foundation; Georgia 
Research Alliance; Huxley Medical, Inc.
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TEMPORAL RELATIONSHIPS BETWEEN SLEEP 
APNEA AND AROUSAL PREDICT ALL-CAUSE AND 
CARDIOVASCULAR MORTALITY
Jiahao Fan1, Yue Leng2, M. Brandon Westover3, Robert Thomas3, 
Licong Cui4, Guo-Qiang Zhang1, Haoqi Sun3

1 Department of Neurology, McGovern Medical School, 
The University of Texas Health Science Center at Houston, 2 
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Introduction: Apnea-hypopnea index (AHI) considers only the 
rate of sleep apnea events, providing an incomplete view of 
sleep apnea and its adverse health outcomes. In contrast, this 
study considers temporal interactions among events from dif-
ferent organ systems. We analyzed novel temporal relationships 
between sleep apnea (from the respiratory system) and arousal 
(from the brain), thereby generalizing the concept of respiratory 
effort-related arousal (RERA).
Methods: We studied 3,502 participants in the Sleep Heart 
Health Study (SHHS) Visit 1. The temporal relationships 
between apnea and arousal were characterized using peri-event 
time histograms (PETHs) of arousals time-aligned to the end of 
sleep apnea. Binomial tests were utilized to identify the signifi-
cant time regions compared with the null distribution independ-
ent of sleep apnea. Cox regression models adjusted for common 
covariates were used to test the associations between the charac-
teristics of the PETHs vs. CVD mortality and all-cause mortal-
ity. We also compared the hazard ratio (HR) to that of AHI and 
hypoxic burden.
Results: For participants with arousals significantly enriched 
at certain time regions of apnea, the peak time of the PETH 
curves (i.e., time from the end of apnea to the following most 
arousal-intense time point) showed associations with both all-
cause and CVD mortality. In females, the adjusted HRs per 
one-second increase in peak time were 1.04 [95% CI: 1.01–1.08, 
p=0.013] for all-cause mortality and 1.06 [1.01–1.12, p=0.019] 
for CVD mortality, which were more significant than those of 
AHI for all-cause mortality [HR=1.00 (1.00-1.01), p=0.373] and 
CVD mortality [HR=1.00 (0.99-1.01), p=0.991], and those of 
hypoxic burden (log-transformed and standardized) for all-cause 
mortality [HR=1.05 (0.94-1.18), p=0.344], and CVD mortality 
[HR = 0.97 (0.80-1.19), p=0.797]. Similar patterns were observed 
in males, with stronger associations than those for conventional 
indices.
Conclusion: These preliminary results suggest that, at the event 
level, temporal relationships between sleep apneas and arous-
als are important predictors for all-cause and CVD mortality. 
Future studies will extend the study-population to larger-scale 
sleep cohorts and incorporate additional sleep microstructure 
events, forming a network of multiple organ systems dynami-
cally interacting with each other during sleep.
Support (if any): NIH (R01NS126690,R01NS116287,R01
NS102190,R01NS102574, R01NS107291, RF1AG064312, 
RF1NS120947, R01AG073410, R01HL161253),AASM 
(RF1AG064312), NIA (R21AG085495,R01AG083836), NSF 
(2014431)
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LEVERAGING LARGE LANGUAGE MODELS TO 
DEVELOP NATURAL LANGUAGE PROCESSING CODE 
FOR EXTRACTING SLEEP STUDY DATA
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Introduction: Research involving big data depends on struc-
tured data, but most patient information exists in unstructured 
formats like clinical notes. Traditional natural language pro-
cessing (NLP) methods take substantial development time and 
must be tailored to specific tasks, while Large Language Models 
(LLMs) often perform well “off  the shelf” but face privacy and 
cost barriers. We developed two novel hybrid approaches lever-
aging LLMs to generate NLP regex code and tested their perfor-
mance in extracting apnea-hypopnea index (AHI) and Epworth 
Sleepiness Scale (ESS) values.
Methods: Sleep study reports (2008–2023) from Kaiser 
Permanente Southern California were exported in a format that 
included MRN, CPT code (95800, 95806, 95810), and free-text 
narratives. Manually de-identified “sample” reports were used 
to develop three NLP regex algorithms for extracting AHI and 
ESS: 1) “Targeted” LLM algorithm--free-text segments con-
taining AHI or ESS were pre-selected and used to instruct the 
LLM (ChatGPT-4o, OpenAI) to develop regex code in Python; 
2) “General” LLM algorithm--entire sleep study “sample” 
reports were input into the LLM without pre-selecting segments, 
with instructions to generate regex code; 3) “Traditional” algo-
rithm--regex code was manually programmed. These algorithms 
extracted AHI and ESS from a test dataset of 427 reports; accu-
racy was compared to manually confirmed ground truth values 
for AHI and ESS. Performance for both LLM algorithms was 
compared to the Traditional algorithm (Fisher’s Exact Test.)
Results: Both LLM(“Targeted” and “General”) algorithms per-
fectly extracted MRN and Procedure Dates, while “Traditional” 
algorithm produced 34 errors (1 missed, 33 incorrect extractions). 
“Targeted” and “General” also outperformed “Traditional” 
algorithm in extracting AHI and ESS (AHI: 99.1% and 98.6% 
vs. 94.1% accuracy; both p< 0.001. ESS: 100% and 97.7% vs. 
88.5% accuracy; both p< 0.001.) Not all 427 reports contained 
AHI or ESS values; among the 119 reports with AHI and the 
87 reports with ESS, “Targeted” and “General” again demon-
strated superior accuracy versus “Traditional” (AHI: 96.6% and 
95.0% vs. 79.8%; both p< 0.001. ESS: 100% and 97.7% vs. 88.5%; 
p=0.002 and 0.03).
Conclusion: LLM-generated NLP algorithms demonstrated 
superior accuracy compared to a traditional approach. This 
scalable method can potentially support multi-center large-scale 
research, enabling advanced epidemiologic exploration of sleep 
disorder outcomes.
Support (if any): NIH R01 HL161253
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DIAGNOSIS: AI-ENHANCED HOME SLEEP TESTING
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Introduction: Home sleep testing (HST) is the primary method 
for diagnosing sleep apnea. However, traditional HST cannot 
measure sleep stages and arousals, leading to the systematic 
underdiagnosis of patients who predominantly experience hypo-
pneas that terminate in arousals. This issue disproportionately 
affects women. In this study, we present the validation of an AI 
algorithm, DeepRESP, which uses respiratory inductance ple-
thysmography (RIP) signals to score sleep and arousals from a 
conventional HST.
Methods: The algorithm was validated using 814 clinical PSG 
sleep recordings from females. These recordings were manually 
scored using EEG, EOG, and EMG to determine sleep stages 
and arousals. The same recordings were automatically scored as 
if  they were HST recordings, omitting any ExG signals, using 
two methods. Standard HST scoring was used as a reference, 
where respiratory events and desaturations are scored without 
considering sleep and arousal scoring, resulting in an REI value. 
The test method was the described algorithm, which used RIP 
signals to score sleep and arousals, along with respiratory events 
and desaturations, resulting in an AHI value. The results from 
these two methods were compared to manual scoring. Sensitivity, 
specificity, and accuracy were calculated when classifying the 
sleep recordings from women as having an REI/AHI value of 5 
or 15 and above.
Results: The test method demonstrated sensitivity, specificity, 
and accuracy of 83.1%, 77.6%, and 82.6%, respectively, for clas-
sifying AHI ≥ 5. In comparison, the reference method showed 
62.2%, 73.7%, and 63.3% for the same threshold. For AHI ≥ 
15, the test method had sensitivity, specificity, and accuracy of 
62.9%, 95.4%, and 78.4%, while the reference method achieved 
35.9%, 93.8%, and 63.5%. Notably, the test method correctly 
classified 121 (23%) more sleep recordings as having AHI ≥ 15 
compared to the reference method.
Conclusion: Females are more likely than males to have sleep 
apnea characterized by hypopneas that terminate in arousals. 
Consequently, they often receive inconclusive results from HST 
and require follow-up tests, which may make them less likely to 
continue seeking medical assistance for sleep apnea. By incorpo-
rating respiratory-based sleep and arousal scoring, females are 
more likely to receive conclusive HST results, thereby shortening 
their path to treatment.
Support (if any): None
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ELECTROCARDIOGRAPHY TO PREDICT FUTURE RISK 
OF ATRIAL FIBRILLATION
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Introduction: Sleep period may offer a unique opportunity for 
cardiovascular monitoring. Distinct modulations of the sym-
pathetic and parasympathetic control of cardiac dynamics in 
sleep can be reflected in the electrocardiography (ECG). Sleep 
disordered breathing (SDB) has been linked to the risk of atrial 
fibrillation (AF). We investigated whether deep neural network 
model of sleep ECG is predictive of an incident AF risk and how 
it compares with a simple statistical model using commonly used 
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SDB metric alone, established cardiovascular risk factor alone or 
demographic factors alone.
Methods: We included participants of the Sleep Heart Health 
Study (SHHS) cohort without a known history of AF at the time 
of sleep study. We developed a convolutional neural network 
(CNN) model using a single lead ECG from polysomnography 
as an input and incident AF events as an outcome. We estimated 
the prediction of incident AF by the ECG-based CNN model 
and compared it with a conventional statistical model using SDB 
metrics alone, hypertension history alone, or age alone, which is 
the most potent AF risk factor. Data were split into 70% train-
ing, 10% validation, and 20% holdout testing.
Results: The dataset included 2,887 participants (86% white, 
45% men, and mean age (SD) of 62.7 (±11.2) years old). Over the 
mean follow up of 5.3 years with incident AF rate of 11.5%. The 
final ECG-CNN model yielded an area under the curve (AUC) 
score of 0.72 on the hold out test set. However, the AUC was 
progressively higher when ECGs from deeper sleep stages were 
used (Wake: 0.68, N1: 0.71, N2: 0.73, N3: 0.78, rapid eye move-
ment: 0.71). Conventional statistical models using SDB metrics 
alone yielded lower prediction (AUC for apnea hypopnea index: 
0.57, obstructive apnea index: 0.59, central apnea index: 0.55). A 
conventional statistical model using hypertension history alone 
and age alone yielded AUC of 0.65 and 0.86, respectively.
Conclusion: ECG-based CNN model using a single lead ECG 
alone during sleep can predict AF risk with moderate accuracy, 
outperforming the conventional statistical model using SDB 
metrics alone. Notably, the performance of the prediction model 
was higher when a deeper sleep stage ECG was used.
Support (if any): NIH R21HL167126
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SHELL SHOCKED: EVIDENCE OF SLEEP-LIKE STATES 
IN NON-NEURAL SYSTEMS SPARKS A REEVALUATION 
OF SLEEP-EEG RELIABILITY
Matthew Reid1, Michael Smith2, Lynn Nakad3

1 Johns Hopkins School of Medicine, 2 University of Gothenburg, 3 
Johns Hopkins University

Introduction: Despite widespread anecdotal reports of its effi-
cacy in humans, the effects of pink noise on sleep states in 
non-neural systems are poorly understood. This study aimed to 
evaluate the impact of pink noise stimulation on sleep architec-
ture and oscillations in a decentralized nervous system model 
using wireless sleep-electroencephalography (EEG) technology.
Methods: Participants (12 deceased Maryland Blue Crabs; 
Callinectes sapidus) were randomly assigned to either a pink-
noise, or control condition. Sleep was monitored from 23:00 to 
08:00 using a wireless EEG system (SleepProfiler) with electrodes 
affixed to the cephalothorax (shell). To limit confounding from 
residual neural tissue, all subjects were pre-processed by immer-
sion in a 100°C bath for 20 minutes. Subjects were positioned in 
sound-attenuated, adjacent rooms in the sleep laboratory. Two 
automated sleep-stage classifiers (YASA; SleepProfiler) were 
employed to compare sleep-architecture between conditions.
Results: Curiously, both the control and pink noise conditions 
demonstrated clear evidence of sleep. The pink-noise condi-
tion demonstrated significantly higher sleep efficiency than the 
control condition, as well as greater REM, SWS and reduced 
N2. Both the YASA and SleepProfiler autoscore-algorithms 

further identified Slow-Oscillations and spindle-like oscillations, 
purportedly indicative of sleep-states. Ultimately, post-hoc 
dissection resolved the observed phenomena to be attributa-
ble to environmental noise and algorithmic misclassification, 
rather than neural phenomena, as the crabs were, indisputably, 
deceased. Our findings serve as a whimsical yet cogent reminder 
of the perils of overreliance on autoscore algorithms in sleep-
EEG research, particularly when dealing with complex record-
ing environments and populations, which may be more prone to 
artifact.
Conclusion: This experiment aims to spark critical discussions 
about reproducibility, and the broader implications of meth-
odological missteps in sleep-assessment technology. As sleep 
research grows increasingly dependent on automated proce-
dures, it is important to think critically about the hazards they 
present. Given the ever-growing presence of such algorithms, 
and the degrees of blind adherence to their output, more work 
is required to ensure fidelity in isolating true neural signal from 
the spurious or artifactual. Although these crabs may never truly 
sleep, their unwitting sacrifice offers a timely reminder of the 
importance of skepticism and rigorous validation in the evalua-
tion of automated sleep-technologies.
Support (if any): 
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AI-DRIVEN MAPPING OF UPPER AIRWAY 
OBSTRUCTIONS USING A PASSIVE SLEEP SONAR
Onur Kilic1, Meagan Pitcher1, Brittain Cross1, Tariq Syed2, 
Omar Ahmed2, Masayoshi Takashima2

1 Bairitone Health, 2 Houston Methodist Hospital

Introduction: Obstructive sleep apnea (OSA) is characterized by 
recurrent airway collapse, with obstruction sites varying by sleep 
stage, position, and respiratory effort. Precise identification of 
these obstructions is essential for guiding personalized therapies, 
including nerve stimulators, surgeries, or oral appliances. Drug-
Induced Sleep Endoscopy (DISE) is the current standard but 
is invasive, costly, and limited to sedated conditions. Advances 
in artificial intelligence (AI) and machine learning (ML) offer 
a path toward scalable, non-invasive techniques. Here, we intro-
duce a “passive sleep sonar” approach, an ML-driven method 
that uses transfer function analysis of tissue-borne vibrations to 
map upper airway obstructions during natural sleep.
Methods: This passive sleep sonar system records tissue-borne 
vibrations via three synchronized contact microphones placed 
on the patient’s face. The signals are processed to derive rela-
tive transfer functions (RTFs), which reflect how changes in 
upper airway anatomy alter sound propagation. Initially, the 
ML model was trained on 60 speech samples (10 consonants 
per sample) selected for their well-defined airflow obstruction 
sites. These training data established a baseline for localizing 
obstruction patterns. The model was then adapted using trans-
fer learning with data from six OSA patients undergoing DISE. 
Each patient provided the same speech samples before sedation, 
allowing calibration to individual anatomy and bridging the gap 
between speech- and sleep-based vibration profiles.
Results: The passive sleep sonar system demonstrated promis-
ing agreement with DISE findings. Across six prediction cate-
gories, including obstruction configuration for the velum and 
obstruction degrees for the velum, oropharynx, tongue base, and 
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epiglottis, the method achieved a Cohen’s Kappa of 0.53, indi-
cating moderate agreement. Its 84% concordance with DISE is 
comparable to the 87% inter-rater reliability reported for DISE 
itself. These results suggest that this non-invasive, AI-enhanced 
approach can identify multi-level obstructions and provide clini-
cally meaningful anatomical insight.
Conclusion: By integrating ML-based transfer function analy-
sis with a passive sleep sonar concept, we present a viable alter-
native to DISE for mapping upper airway obstructions in OSA 
patients. This non-invasive method enables assessment during 
natural sleep, offering a scalable tool for personalizing treatment 
and monitoring therapy outcomes. Ongoing work seeks to val-
idate and refine this approach for broader clinical application.
Support (if any): NIH Grant R43HL168994-01
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DEVELOPMENT AND EVALUATION OF EXCLUSIVELY 
ECG-BASED DEEP LEARNING MODEL FOR SLEEP 
STAGING
Younghoon Kwon1, Leah Matthew1, Edward Kim1, Taekyung Ha2

1 University of Washington, 2 HoneyNaps Co., Ltd.

Introduction: Sleep staging is an essential component of  sleep 
evaluation but requires polysomnography (PSG). The technical 
complexity and high cost associated with PSG limit its applica-
tion beyond in-lab setting. On the other hand, the accuracy of 
sleep staging by existing and emerging sleep wearable technolo-
gies based on body movement detection and pulse rate analysis 
is variable and modest. Electrocardiograms (ECG) measures 
the electrical activity of  the heart and is the most commonly 
used clinical grade tool to detect cardiac arrhythmia. ECG con-
tains electrophysiological properties beyond interbeat intervals, 
which may be sleep state dependent. Thus, we hypothesized that 
machine learning analysis of  ECG would enable sleep staging.
Methods: We developed a Temporal Convolutional Networks 
(TCNs), designed for analyzing time series data by capturing 
complex temporal patterns. When time-series data is given as 
input, the convolutional network (CNN) processes the sample 
features along the timeline. A dilated causal convolution with 
dilation factors d = 1; 2; 4 and filter size k = 3 was used. In each 
270-second single lead ECG from PSG, we extracted the timings 
of R peaks and other ECG morphological features. Each deep 
neural network contained a feed-forward CNN that learned fea-
tures pertaining to each epoch, and a TCN to learn temporal 
patterns among consecutive epochs. The model was trained in 
clinical PSGs (n=3972) and was validated in another set of PSG 
against the reference manually scored sleep stages.
Results: The validation cohort consisted of 30 subjects (mean 
age 44.6± 11 years old, female 43%). The ECG alone TCN 
model yielded the following accuracy for sleep staging: Wake 
81.5%, REM 85.9%, N1 77.4%, N2 82.2%, N3 83%, and intra-
class correlation of total sleep time was 0.97.
Conclusion: Deep learning of single lead ECG alone yielded 
excellent accuracy in sleep staging. Our findings provide the 
potential for deriving sleep information from ECG-based 
cardiac rhythm monitoring widely used in clinical practice. 
Furthermore, unveiling sleep state and stage specific distribution 
of cardiac arrhythmia events may provide useful insights into 
the interplay of sleep/circadian rhythm with arrhythmogenesis.
Support (if any): 
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DREAMGPT: VALIDATION OF CHATGPT AS A TOOL FOR 
EMOTION ANALYSIS IN DREAM REPORTS
Garrett Baber1, Nancy Hamilton1, Matthew Gratton1

1 University of Kansas

Introduction: Dream reports provide unique insights into emo-
tional processing during sleep. While self-reports are the gold 
standard for assessing dream affect, natural language process-
ing (NLP) tools like ChatGPT may offer scalable alternatives. 
This study evaluated ChatGPT’s ability to estimate positive and 
negative affect from dream reports, comparing its performance 
against self-reported ratings.
Methods: A total of 136 participants provided one dream 
report each. Participants rated their positive and negative dream 
affect on a 0–10 scale. ChatGPT 3.5 Turbo was accessed via the 
OpenAI API using Python, where each dream report was ana-
lyzed and rated on identical scales. The model’s outputs were 
programmatically appended to a CSV file for further analysis. 
Agreement between ChatGPT and self-reports was assessed 
using intra-class correlation coefficients (ICC3k) for consistency, 
mean absolute error (MAE) for deviation, and Bland-Altman 
plots for visual inspection of agreement.
Results: For positive affect ratings, ChatGPT demonstrated 
excellent agreement with self-reports (ICC3k = 0.844, 95% 
CI [0.781, 0.889], p <.001), with an MAE of 1.778. Negative 
affect ratings similarly showed excellent agreement (ICC3k = 
0.857, 95% CI [0.799, 0.898], p <.001), with an MAE of 1.681. 
Bland-Altman plots for both affective dimensions indicated no 
systematic bias and acceptable limits of agreement upon visual 
inspection.
Conclusion: ChatGPT demonstrated strong agreement with 
self-reported dream affect ratings, supporting its potential as a 
scalable tool for analyzing emotional content in dream reports. 
These findings suggest that large language models can provide 
valid and reliable estimates of dream affect, which may advance 
sleep and affective science.
Support (if any): 
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YASA AUTOMATED SLEEP STAGING PERFORMANCE IN 
SLEEP RESTRICTION CONTEXT
Zhiyi Chen1, Natalya Pruett1, Michael Scullin1

1 Baylor University

Introduction: Traditionally, manual sleep stage scoring is con-
ducted by at least one experienced technician, a process that 
is laborious and time-consuming. In contrast, automated sleep 
staging tools such as Yet Another Spindle Algorithm (YASA), 
leverage machine learning to extract features of sleep stages from 
large datasets, thereby reducing human effort and time costs. The 
current study compared YASA’s automated sleep stage predic-
tion to manual sleep staging in the context of an experimental 
sleep restriction protocol.
Methods: Seventy-five adults (mean age = 19.95 years, 55% 
female) participated in up to seven nights of laboratory-based 
polysomnography recording. The study involved one adaptation 
night, followed by three nights of normal sleep (9 hours time in 
bed) and three nights of restricted sleep (5.5 hours time in bed) in 
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counterbalanced order. Manual sleep staging was performed by 
a registered polysomnographic technician (>10 years experience) 
using TWin software. Sleep data were exported and processed 
using Python 3.12, MNE 1.8.0, and YASA 0.6.5; automated 
sleep staging was based on C4-A1, LOC-A2, and chin EMG.
Results: There was 82.88% overall agreement between YASA 
scoring and human manual scoring on 483 valid sleep nights. 
The highest agreement was observed for stage wake (93.34%), 
whereas N1 showed the lowest agreement (40.31%). Agreement 
for the other stages were moderate to good: N2 = 84.75%, N3 
= 86.86%, and REM = 78.38%. YASA-manual agreement was 
highest during the baseline night (84.59%). Agreement was 
higher during normal sleep nights (83.65%) than sleep restric-
tion nights (81.50%) (η2=.082, F(1,202)=18.054, p<.001), 
particularly for N1 (η2=.183, F(1,202)=45.131, p<.001), N2 
(η2=.054, F(1,202)=11.596, p<.001), and REM (η2=.187, 
F(1,202)=46.312, p<.001; N3: p=.321); agreement for stage 
wake was higher during sleep restriction nights than normal 
sleep nights (η2=.436, F(1,202)=156.28, p<.001).
Conclusion: YASA exhibited overall agreement with manual 
scoring. However, caution is needed when interpreting the results 
for N1, as well as in interpreting N1, N2, and REM on nights in 
which sleep duration is reduced to approximately five hours.
Support (if any): Support provided by the National Science 
Foundation (1920730).
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THE HYPNO-PC: UNCOVERING SLEEP DYNAMICS 
THROUGH UNSUPERVISED LEARNING
miriam Guendelman1, Oren Shriki1
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Introduction: Traditional sleep research primarily depends on 
visually scored stages based on electrophysiological signals. 
This manual approach is time-consuming and subject to subjec-
tive biases, implicitly assuming that visually defined categories 
accurately represent the underlying biological processes. Recent 
advancements, however, have shown that complex brain activity 
can be effectively represented in low-dimensional spaces, offer-
ing valuable insights into the temporal organization and struc-
ture of physiological states. This raises the question of how such 
data-driven representations relate to and potentially refine our 
conventional understanding of sleep structure.
Methods: In this study, we developed a data-driven framework 
for identifying inherent brain states directly from continuous 
physiological signals. We applied Principal Component Analysis 
(PCA) to features extracted from overnight high-density EEG, 
EOG, EMG, and ECG recordings at 30-second and 4-second 
resolutions. After identifying the principal axes of variation, 
we employed a Gaussian Hidden Markov Model (GHMM) on 
the PCA-transformed data to delineate discrete states. To align 
the hidden states with the sleep labels, we used a minimally 
supervised approach—less than 0.5% of labeled data—and a 
cross-subject approach.
Results: The first principal component (PC1), termed the 
“Hypno-PC,” showed a strong correspondence with the man-
ually scored hypnogram, indicating that the largest source of 
variance in the spectral profile aligns closely with standard sleep 
staging. Furthermore, the GHMM-derived states achieved an 
agreement with conventional sleep labels at a level comparable to 

the reported inter-rater agreement. These results suggest that the 
states identified through purely data-driven means closely mirror 
established concepts of sleep architecture. Preliminary results on 
data from individuals with epilepsy indicate that this low-dimen-
sional representation may reflect not only physiological but also 
pathological processes.
Conclusion: By integrating PCA and GHMM, we present a 
reproducible, scalable, and flexible methodology that comple-
ments traditional sleep scoring methods. While demonstrated 
with sleep and spectral features, this approach is adaptable to 
other continuous physiological signals. The findings support 
the notion that unsupervised, data-driven methods can uncover 
intrinsic patterns and structures in both normal and abnormal 
states. This perspective promotes a more nuanced understanding 
of the inherent organization of physiological and pathological 
state dynamics.
Support (if any): 
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FEDERATED MACHINE LEARNING TO PREDICT SELF-
REPORTED SLEEPINESS FROM HEART RATE AND 
PHOTOPLETHYSMOGRAPHY
Zachary Kissel1, Christopher Stuetzle1, Melissa St Hilaire1

1 Merrimack College

Introduction: Federated learning (FL) is a machine learning 
framework that eliminates the need to aggregate data to a cen-
tralized location by distributing model training over a federa-
tion of independent parties (i.e., peers). The goal of FL is to 
maintain the privacy and security of sensitive information while 
enabling predictive models to be developed from larger, more 
diverse pools of data. Here we tested the ability of FL to predict 
self-reported sleepiness from heart rate and photoplethysmogra-
phy data distributed over multiple peers.
Methods: We used a public dataset from Kaggle to train and test 
models in our decentralized (i.e., peer-to-peer, P2P) FL sandbox, 
which was built in Java. The dataset included 4,890,260 records 
with four predictors (heart rate and three photoplethysmography 
channels measured from a smartwatch) labeled as either “alert”, 
“somewhat sleepy”, or “sleepy”. We filtered data to include 
only the records labeled as “alert” (n=2,105,348) or “sleepy” 
(n=1,417,578), and normalized and binned the four predictors. 
We used an 80/20 random split stratified by class label to gen-
erate our global training and test sets. We then randomly split 
the global training set into four equally-sized federated peers. 
To evaluate FL performance, we compared the accuracy and 
F1-score of predictions from the model trained across the fed-
erated peers to a model trained on the global training set using a 
categorical Naive Bayes classifier.
Results: The global model had an accuracy=94.4% and 
F1-score=0.931. The FL model had the same overall accuracy 
and F1-score. The models were not biased towards a particular 
class label (true positive rate=92.7%, true negative rate=95.6%).
Conclusion: This work is a proof-of-concept that FL can be used 
to train predictive models from decentralized data without sig-
nificant loss of model accuracy. Developing and implementing 
predictive models of self-reported sleepiness and other sleep-
loss-related impairment in a privacy-preserving federated envi-
ronment can improve safety outcomes across several operational 
settings, including among medical personnel, long-haul truck 
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drivers, airline pilots, and first responders, without compromis-
ing private information from these individuals or exposing indi-
vidual liability.
Support (if any): Merrimack College START award
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TO SLEEP-WAKE SCORE LIKE YOU
David Uygun1, Fumi Katsuki2, Radhika Basheer3, Ritchie Brown4
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Introduction: Sleep-wake scoring in vivo electrophysiologic 
signals is necessary in many basic and translational studies. 
Performing this manually is a burden and bottleneck. Thus, 
many attempts have been made to automate it. Recently, with 
increased access to machine learning (ML) technologies, a new 
wave of attempts is occurring. The overwhelmingly common 
strategy deployed involves leveraging large datasets to train 
completely novel, yet relatively simple, ML-models. However, 
evidence suggests this does little to help with a common problem 
that is ML-models can perform poorly with new or unfamiliar 
data. Instead, transfer-learning – re-training highly sophisticated 
ML models – is known to be flexible and dependable, robustly 
dealing with novel data. We demonstrate transfer-learning of 
GoogLeNet provides highly dependable sleep-wake scoring 
across several diverse mouse electrophysiologic datasets, and 
matches the scoring of the person who trained it. We term our 
freely-available code “Sleep-Deep-Learner”.
Methods: Transfer-learning was used to retrain GoogLeNet – 
accessed first unmodified, from the pretrained deep-neural-nets 
available via MATLAB. High-level final layers were replaced to 
classify wavelet transforms of epochs as wakefulness, NREM 
sleep or REM sleep.
Results: We used F1 scores to test how closely Sleep-Deep-
Learner mimics two independent expert scorers. We validated 
performance in wild-type EEG, EEG altered by the hypnotic 
agent zolpidem, LFP data, data from an Alzheimer’s disease 
model and even sub-cortical data (hippocampus). We also 
reproduced findings of  a CRISPR-based study previously com-
pleted with manual scoring. We ensure accurate fine-grain sleep 
architecture with hypnograms and bout analyses. Automated 
scores were very similar to either expert scorer regardless of 
dataset. We estimate this reduces labor burden of  scoring to one 
twelfth.
Conclusion: We provide a transfer-learning based approach to 
automating sleep-wake scoring. This has the advantage that 
automated sleep-wake scores agree with those of the expert 
scorer using the application. This, unbiased, flexible approach of 
retraining before each scoring session means there is no depend-
ence on familiarity with novel data to perform accurately.
Support (if any): VA Biomedical Laboratory Research and 
Development Service CDA-2 IK2 BX004905 (D.S.U.) and 
Merit Awards I01BX006550 (D.S.U.) I01 BX001404 and 
I01 BX006105(R.B.); I01 BX004673 (R.E.B.) and NIH K01 
AG068366 (FK), R01 NS119227 (R.B.)
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FMRI-BASED SLEEP STAGING
Gawon Cho1, Dong Woo Hahm2, Adam Mecca1, Brienne Miner1
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Introduction: Changes in arousal result in fMRI signal fluctua-
tions. Identifying sleep stage inside the MRI scanner can facili-
tate the study of sleep-associated changes in blood oxygen-level 
dependent signals. As simultaneous electroencephalography 
[EEG] is often not feasible, developing machine-learning-based 
algorithms for fMRI-based sleep scoring is needed.
Methods: Participants included 11 university students, who 
provided multiple 15-minute-long simultaneous EEG-fMRI 
scans (TR=2.1 seconds). This study used the first two scans 
from each participant. During fMRI sessions, participants com-
pleted visual-motor tasks and were asked to sleep. Sleep stage 
was scored based on the AASM criteria using simultaneous 
EEG. Preprocessed fMRI timeseries data was extracted from 
each region of the Automated Anatomic Labeling [AAL] atlas. 
We used Fisher’s z-transformed correlations between all possible 
pairs of 166 AAL regions (13,695 in total) as features in training 
five different machine learning models to predict EEG-based sleep 
stage for each epoch: regularized multinomial logit classification 
(RMLC), random forest, linear support vector model (lSVM), 
radial SVM (rSVM), and extreme gradient boosting (XGBoost). 
The first 15 minutes of fMRI data was used for model training, 
and model performance was tested on the latter 15 minutes.
Results: Proportions of N1, N2, and Wake were: 35, 13, and 
52%. lSVM had the highest receiver operating characteris-
tics-area under the curve [ROC-AUC] for correctly predicted 
sleep stages in the validation dataset (68.6%). In general, lSVM 
had high sensitivity to wakefulness and high specificity to N1 
and N2 sleep (sensitivity, N1=0.40, N2=0.56, Wake=0.88; speci-
ficity, N1=0.84, N2=0.95, Wake=0.62). On the other hand, XGB 
had the lowest validation ROC-AUC (60.2%). XGB also showed 
high sensitivity to wakefulness and high specificity to N1 and 
N2 sleep (sensitivity, N1=0.22, N2=0, Wake=0.88; specificity, 
N1=0.90, N2=0.99, Wake=0.18).
Conclusion: Despite a modest sample size, we found that lSVM 
showed acceptable performance in sleep stage prediction. While 
more work in larger samples is needed, our findings suggest that 
machine learning models may be used to develop algorithms for 
fMRI-based sleep staging and guide examination of sleep-de-
pendent processes using MRI, potentially without simultaneous 
EEG.
Support (if any): Gawon Cho was supported by the Alzheimer’s 
Association’s Research Fellowship to improve Diversity 
(AARF-24-1306796).
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Introduction: Polysomnography, the gold standard for diagnos-
ing obstructive sleep apnea and other sleep disorders, requires 
manual scoring by trained sleep technologists or physicians to 
analyze its comprehensive physiological data. However, manual 
scoring is cost-intensive, prone to inconsistencies among scorers, 
and often causes delays in diagnosis and treatment initiation, 
potentially compromising patient outcomes. The purpose of this 
study is to validate the performance of artificial intelligence (AI)-
based automatic polysomnography scoring system (SOMNUM) 
developed to overcome these limitations using a cross-sectional 
experimental design on a representative subjects of data recorded 
in the 3 sleep laboratories of university hospitals.
Methods: This study utilized a retrospective dataset of 400 pol-
ysomnography (PSG) recordings from three university hospitals: 
Soonchunhyang University Bucheon Hospital, Ajou University 
Hospital, and Chungnam University Hospital. Forty-eight full-
night PSG studies were randomly selected from the dataset for 
the performance evaluation of SOMNUM, an AI-based auto-
matic sleep scoring system. The performance of SOMNUM was 
assessed by comparing its scoring results with those of three 
human experts for four scoring functions: sleep staging, arous-
als, respiratory events, and periodic limb movements (PLMs). 
Performance metrics included positive percentage agreement, 
negative percentage agreement, and overall percentage agree-
ment, calculated using R statistical software with relevant 
packages.
Results: The agreement rates between the scorer and AI-based 
automatic polysomnography scoring systems for each sleep stage 
(W, N1, N2, N3, R) were 89.96%, 77.93%, 91.13%, 84.04%, and 
84.62%, respectively. The agreement rate between the scorer 
and AI for arousal was 82.5%, the agreement rate for respira-
tory events was 92.3%, and the agreement rate for periodic limb 
movements was 94.1%.
Conclusion: This study has demonstrated that SOMNUM is a 
valuable solution for automatic polysomnography interpreta-
tion. These results suggest that AI-based automated polysom-
nography scoring systems have the potential to advance the field 
of sleep medicine by improving diagnostic efficiency, reducing 
costs, and enhancing the consistency of sleep disorder diagnoses.
Support (if any): This work was supported by the Seoul Business 
Agency (2023 Bio/Medical Technology Commercialization 
Supporting Project, BT230157). This work was supported by the 
Technology development Program (RS-2023-00321754) funded 
by the Ministry of SMEs and Startups (MSS, Korea).
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TO IMPROVE SLEEP STAGE DECODER ACCURACY IN 
SLEEP WEARABLES
Diego Luna1, Lauren Diaz1, Mattson Ogg1, William Coon1
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Introduction: Consumer wearable devices such as smart-rings 
and smart-watches are increasingly being used to measure sleep 
in large-scale and longitudinal studies, but lack the fidelity to 
support accurate classification on the traditional 5-class sleep 

stage taxonomy (Wake, N1, N2, N3, REM). A way to extract 
higher fidelity sleep stage information from wearable sensors 
would be of tremendous value. Advances in artificial intelli-
gence, particularly self-supervised learning (SSL) and transfer 
learning, now allow neural network-based decoders to be pre-
trained on vast sleep EEG datasets and fine-tuned with minimal 
study-specific data. We hypothesized that models pretrained on 
sleep EEG could improve sleep stage decoding from peripheral 
wearable signals (such as pulse and respiration) by transferring 
their learned internalization of sleep structure, despite operating 
on fundamentally different physiological inputs.
Methods: We first pre-trained a transformer-based neural net-
work model to classify sleep stage (Wake, N1, N2, N3, and 
REM) from EEG+EOG signals (C3 or C4, EOG) on a corpus of 
10,897 overnights from 9,013 individuals compiled from 7 pub-
licly available datasets hosted on the National Sleep Research 
Resource (sleepdata.org). We then fine-tuned this model by task-
ing it with 5-stage sleep classification using respiration and pulse 
time series from the MESA dataset (sleepdata.org) as inputs. For 
comparison, we also trained a from-scratch version of the model 
(without pretraining).
Results: The baseline from-scratch model showed overall 
accuracy on par with other reports at 68% [W: 81%, N1: 41%, 
N2: 59%, N3: 40%, R: 54%]. When pretrained on EEG+EOG 
instead of initialized with random weight values, however, the 
model’s overall performance jumped to 77% [W: 87%, N1: 89%, 
N2: 64%, N3: 37%, R: 69%].
Conclusion: We observed a remarkable nearly 10 percentage 
point improvement in 5-class sleep stage decoding when apply-
ing transfer learning compared to training the same model from 
scratch. This improvement was associated with better overall 
accuracy on Wake, N1, and REM. These findings show that 
fine-tuning peripheral/wearable models pretrained on sleep EEG 
data significantly improves the accuracy of sleep stage classifi-
cation from peripheral signals like respiration and pulse. This 
approach could enhance the reliability and utility of consumer 
wearables for sleep research.
Support (if any): Independent Research & Development Grant 
(JHU/APL)
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AN OPEN SOURCE AND FREELY AVAILABLE SLEEP 
STAGE CLASSIFIER OPTIMIZED FOR FOREHEAD EEG 
DEVICES
William Coon1, Matthew Reid2, Mattson Ogg1, Niloy Sikder3, 
Paul Zerr3, Matthias Krauledat4, Martin Dresler3

1 Johns Hopkins University Applied Physics Laboratory, 2 Johns 
Hopkins School of Medicine, 3 Donders Institute for Brain, 
Cognition and Behavior, 4 Rhine-Waal University of Applied Scie
nces

Introduction: Forehead-mounted sleep EEG devices enable 
large-scale, real-world sleep monitoring but classifiers trained 
on traditional PSG underperform on them due to differences 
in electrode placement, referencing, poor sensor contact/move-
ment, and unique signal noise characteristics. Therefore, special-
ized sleep-stage decoders optimized for the unique characteristics 
of signals recorded from frontopolar regions are needed. In 
response to these challenges, we trained a neural-network-based 
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sleep stage classifier on a dataset of forehead EEG recordings 
that extends the traditional 5-class decoder taxonomy (N1, N2, 
N3, REM, WAKE) to include an additional “artifact” class, 
and compared its performance against the traditional 5-class 
solution.
Methods: A transformer based neural network classifier with a 
convolutional front end (for feature extraction from 30-s epochs) 
and a recurrent back end (for modeling sleep-stage dynam-
ics over a 50-minute period) was compiled in Tensorflow and 
trained on 72 overnight recordings (from n=72 participants) of 
sleep from the Wearnize+ dataset (Sikder et al., in-prep). An 
additional 9 subjects’ nights were held out as a test set. To label 
epochs obscured by artifact for the 6-class model, we imple-
mented automated artifact detection contingent on statistical 
thresholds derived from signal characteristics (e.g., Hjorth com-
plexity and mobility, max amplitude, mean/median amplitude, 
and signal variance) present in the training set, and verified post-
hoc by a trained expert sleep scorer.
Results: The 5-class decoder converged on a best-performing 
accuracy of 81.2% [W: 72.5%, N1: 20.0%, N2: 86.5%, N3: 74.6%, 
R: 91.5%]. The 6-class decoder converged on a best-performing 
accuracy of 84.2% [W: 75.7%, N1: 75.0%, N2: 84.0%, N3: 85.5%, 
R: 89.1%, A: 69.3%].
Conclusion: Although both models attained accuracies on par 
with modern decoders trained to operate on traditional pol-
ysomnographic recordings using standard 10-20 system elec-
trode placements, the 6-class model demonstrated slightly more 
balanced performance across all sleep stages and higher over-
all accuracy. The comparatively lower accuracy of the Artifact 
class, possibly due to heterogeneity in artifact types, suggests 
significant room for improvement on artifact handling. To facili-
tate future research and algorithmic development using forehead 
EEG, trained models will be publicly released to the community 
and made freely available.
Support (if any): Independent Research & Development Grant 
(JHU/APL); Swiss National Science Foundation
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ARTIFICIAL INTELLIGENCE-DERIVED SLEEP AGE 
FROM HEARTBEAT AND RESPIRATORY SIGNALS
Jiong Chen1, Yi Fang2, Xuesong Chen3, Song Gao1, Shenda Hong4, 
Yue Leng5

1 Institute of Medical Technology, Peking University Health 
Science Center, 2 University of California, San Francisco, 3 Five 
Seasons Medical LLC, 4 National Institute of Health Data Science, 
Peking University, 5 Department of Psychiatry and Behavioral 
Sciences, University of California, San Francisco

Introduction: Sleep is intricately linked to overall health, with 
previous studies demonstrating that AI-derived sleep age from 
polysomnography (PSG) data can reliably predict critical health 
outcomes such as mortality. This study seeks to investigate the 
potential of using easily recorded heartbeat and respiratory pat-
terns during sleep—without the need for complex medical moni-
toring—as a means to predict health outcomes with comparable 
effectiveness.
Methods: We used PSG data from the National Sleep 
Research Resource and Human Sleep Project, focusing on 
heartbeat and respiratory signals to predict age, sex, and BMI. 
A transformer-based model was pretrained on 31,927 nights 

of  PSG data to capture physiological patterns via EEG pre-
diction, then fine-tuned using a 9:1 training-validation split. 
The Sleep Heart Health Study (SHHS) dataset, excluded from 
pretraining and fine-tuning, served as an external test set. Cox 
proportional hazards models analyzed the sleep age results 
from SHHS, assessing associations with all-cause and cardi-
ovascular mortality.
Results: In the SHHS dataset, the mean absolute error (MAE) 
for predicted age was 5.9 years. In age-adjusted model, each 
10-year increase in sleep age was significantly associated with 
higher mortality risk. For all-cause mortality, the hazard ratio 
(HR) was 1.40 (95% CI: 1.24–1.57, p < 0.01), which attenuated 
slightly to 1.37 (95% CI: 1.22–1.55, p < 0.01) after further adjust-
ment for gender, race, BMI, and smoking. For cardiovascular 
mortality, each 10-year increase in Sleep age yielded an HR of 
1.75 (95% CI: 1.37–2.23, p < 0.01), decreasing to 1.66 (95% CI: 
1.30–2.11, p < 0.01) with additional demographic and lifestyle 
adjustments. These findings demonstrate a robust association 
between sleep age and mortality risk, particularly for cardiovas-
cular outcomes.
Conclusion: AI-derived sleep age strongly predicts mortal-
ity risk, particularly cardiovascular mortality. These findings 
align with prior studies using full PSG data and underscore 
the potential of leveraging heartbeat and respiratory signals in 
home-based settings for personalized health assessment and risk 
stratification.
Support (if any): 
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COMBINING WEARABLES WITH NEARABLES: USING 
A MULTI-DEVICE MACHINE LEARNING APPROACH 
IMPROVES SLEEP TRACKING AT HOME
Elle Wernette1, Olivia Walch2, Christopher Drake1, Philip Cheng3

1 Henry Ford Health System, 2 Arcascope, 3 Henry Ford Health + 
Michigan State University Health Sciences

Introduction: Wearables have expanded access to sleep data, 
but proprietary algorithms are inaccurate and legacy actigraphy 
algorithms are outdated. Furthermore, legacy algorithms were 
trained on nighttime sleep, and only identify 50.3% of daytime 
sleep. This presents a unique challenge for night shift workers, 
who are prone to disordered sleep and need access to improved 
sleep measurement tools. We recently found machine learning 
(ML) algorithms using raw accelerometer and heart rate data 
from an Apple Watch could improve nighttime sleep tracking 
achieving up to 90% accuracy. However, wearables alone still 
do not capture environmental inputs needed to accurately clas-
sify sleep versus wake (e.g. sleep onset latency). We conducted 
a proof-of-concept study assessing the feasibility of a ML 
approach that combines inputs from nearables and a wearable to 
improve daytime sleep tracking at home.
Methods: Researchers installed a curated sleep tracking system 
in participants’ bedrooms to continuously monitor activity and 
the environment for 30 days. This included a presence sensor to 
detect presence in bed, a luxmeter to measure changes in ambi-
ent light, and a wireless light switch with smart light bulbs to 
track when lights were turned on and off. We also collected raw 
heart rate and accelerometer data from Apple Watches and raw 
accelerometer data from iPhones. Participants completed daily 
sleep diaries and a user experience questionnaire.
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Results: Preliminary results show our multi-device ML 
approach increases detection of daytime sleep by 43.4% in night 
shift workers. In nighttime sleepers, our ML approach achieves 
93.7% sensitivity for sleep identification, while maintaining 
97.2% specificity in wake classification. Participants report 
strong acceptance of the multi-device approach, with low per-
ceived intrusiveness (1.0 of 10) and high willingness to continue 
use (8.8 of 10).
Conclusion: These findings support the feasibility of a multi-de-
vice ML approach for more accurate sleep tracking outside of 
the lab. We plan to expand this research to a larger sample of 
night shift workers to improve the precision of daytime sleep 
tracking, while assessing the sleep environment. Because our 
sleep tracking system contains smart technology, we ultimately 
aim to help inform personalized interventions to the bedroom 
environment to improve sleep outcomes.
Support (if any): 
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ASSESSMENT OF ARTIFICIAL LIGHT EXPOSURE AND 
SLEEP PATTERNS IN LATE ADOLESCENTS BY USING 
AMBULATORY DRY EEG DEVICE
Manish Verma1, Mayank Vashishtha1, Vibha Gangwar1, Rajani 
Bala Jasrotia1

1 DrRMLIMS

Introduction: In addition to natural daylight, humans are 
exposed to a substantial amount of  artificial light nowadays. 
This is often particularly the case within the evening hours, i.e. 
when the circadian system is most sensitive to light-induced 
phase delays. LED screens have repeatedly been suggested to 
interfere with sleep and therefore the physiological processes 
involved e.g., melatonin secretion. This study aims to inves-
tigate how using artificial light sources (modern electronic 
devices such as mobile, tablets, and LED lights) at bedtime 
affects healthy sleep patterns in late adolescent age group (16-
25 yrs) participants.
Methods: This is an observational pilot study. Twenty healthy 
subjects aged 16 to 25 years were recruited and included in this 
study. All the subjects underwent one ambulatory home night 
monitoring with an EEG device (Dry EEG headband).
Results: There was significant correlation between duration 
of use of electronic device during bedtime and total sleep time 
and N1 stage of sleep with mean (SD) is 447.3 (64.7) min, 350.1 
(27.1) min, and 262.7 (55) min and 44.8 (11), 32.5 (8.6), and 15.5 
(6) (P ≤0.05) for duration 0-1 hrs, 1-2 hrs and >2 hrs (P ≤0.05) 
respectively. There was a significant correlation between use of 
mobile during bedtime with decreased TST, N1, N1% and N2 
and NREM stage of sleep as compared to laptop users with 
mean (SD) values are 393.1 (62.4), 268.7 (55.9) (P< 0.05), 39.7 
(7.9), 16 (6), 10.2 (1.3), 5.9 (1.7), 176.8 (26.7), 98.4 (30.3) and 
303.6 (51.2), 199.8 (37.1) (P< 0.05) respectively.
Conclusion: The use of artificial light emitting sources such as 
mobile, laptop, and LED light in the hours leading up to bedtime 
is associated with shorter total sleep time, delayed sleep onset, 
and poorer sleep quality among youth. This study investigated 
the feasibility and acceptability of using the dry EEG-based 
headband, a sleep monitoring device, among adolescents. A high 
percentage of participants (80%) successfully met the one-night 
sleep recording requirement. The headband shows promise as a 
tool for screening, assessing, and monitoring sleep.

Support (if any): The study was supported by the ICMR STS 
extramural fund.
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PREDICTING SLEEPINESS FROM VERBAL REACTION 
TIME DURING VERBAL COGNITIVE TESTING
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Introduction: Objective markers of sleepiness that can be col-
lected passively, such as through voice data, can be helpful for 
detecting sleepiness in individuals with suspected sleep disorder 
and in situations in which sleepiness can pose health or occupa-
tional risk. We assessed verbal reaction time (VRT) as a vocalic 
marker of sleepiness in older adults with history of insomnia 
and Benzodiazepines receptor agonist (BZRA) use who were 
undergoing cognitive testing to determine whether VRT accu-
rately reflected patient-perceived sleepiness.
Methods: Adults aged > 55 years without a diagnosis of demen-
tia were recruited from within a BZRA deprescribing clinical 
trial (NCT03687086) into this ancillary study designed to test 
the feasibility of cognitive testing using out-of-office, self-di-
rected mobile apps. Participants’ working and episodic mem-
ory were assessed through recorded verbal responses to Verbal 
Paired Associates (VPA) tests, and patient reported sleepiness 
was assessed using ecological momentary assessments (EMA) 
of self-reported sleepiness (range: 1[not at all] to 4[more promi-
nent]). Using a Generalized Additive Model (GAM), we exam-
ined the association between VRT during VPA testing and 
sleepiness, adjusting for sex, age, race, education, test parameters 
(difficulty, pass/fail status), caffeine intake, cognition, mood, and 
recent BZRA use (yes/no).
Results: 2230 audio samples from 19 patients were analyzed. 
VRT was operationalized as the time duration between record-
ing start time and first epoch of speech. In the GAM model, 
longer (delayed) VRTs were positively associated with greater 
EMA sleepiness (p=0.00151). Our prediction model achieved 
95% accuracy in classifying sleepiness levels after adjusting for 
other variables.
Conclusion: We found that longer VRTs are correlated with 
more self-reported sleepiness during cognitive testing. Voice data 
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have the potential be used as a marker of sleepiness in patients 
undergoing cognitive testing and in situations during which a 
method for capturing sleepiness that does not require patient 
input can inform care.
Support (if any): NIA R01AG057929, NHLBI K24HL143055, 

VA RCS20-191, UCLA CTSI UL1TR001881
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ESTIMATING CENTRAL CIRCADIAN PHASE 
WITH WRIST-WORN SPECTROPHOTOMETER IN 
AMBULATORY ENVIRONMENT
Boyu Zhang1, Szymon Fedor1, Robert Stickgold2, 
Michael Freedman3, Viswam Nathan3, Varun Viswanath3, 
Shadab Rahman4, Jeanne Duffy5, Charles Czeisler4, 
Rosalind Picard1

1 Massachusetts Institute of Technology, 2 Massachusetts Institute 
of Technology, 3 Samsung Research America, 4 Harvard Medical 
School, 5 Brigham & Women’s Hospital, Harvard Medical School

Introduction: The central circadian pacemaker regulates essen-
tial physiological processes from cardiometabolism to mood 
and neurobehavioral performance. Accurate estimation of cen-
tral circadian phase has broad implications for improving pub-
lic health. Traditional laboratory-based methods are time- and 
resource-intensive. Advances in wearable technology, including 
wrist-worn spectrophotometers, enable continuous, non-invasive 
monitoring of light exposure with spectral information. This 
study evaluates the feasibility of using melanopic irradiance 
measured on the wrist to estimate central circadian phase in 
ambulatory settings.
Methods: We monitored healthy non-shift-worker adults (N=25, 
age: 18-54) wearing a wrist spectrophotometer continuously for 
two weeks while adhering to their habitual schedules. The devices 
recorded melanopic irradiance, photopic illuminance, rest-activ-
ity data, and off-wrist intervals concurrently. At the end of the 
two weeks, saliva samples were collected under dim-light con-
ditions to assess dim-light melatonin onset (DLMO), serving 
as the gold-standard reference for central circadian phase. We 
evaluated the DLMO estimation performance of three van der 
Pol oscillator models using melanopic irradiance and photopic 
illuminance as inputs. Habitual sleep onset minus two hours was 
used as a baseline comparator.
Results: Melanopic irradiance-based estimation outperformed 
photopic illuminance- and habitual sleep onset-based estima-
tions, achieving mean absolute errors of 40-43 minutes versus 
50-52 minutes and 70 minutes, respectively (p<.001, Friedman 
test). Lin’s concordance correlation coefficients for melanopic 
irradiance ranged from 0.94-0.95, significantly higher than 0.89-
0.90 for photopic illuminance and 0.80 for habitual sleep onset 
(p<.001, Friedman test). Furthermore, 84% of participants had 
phase estimation within one hour of their saliva DLMO using 
melanopic irradiance, a 16% improvement over using photopic 
illuminance, and a 60% improvement over using habitual sleep 
onset.
Conclusion: This study demonstrates the superiority of melan-
opic irradiance-based methods for estimating central circadian 
phase in ambulatory environments. The estimation performance 
improvement of using melanopic irradiance is statistically 

significant but marginal, and its clinical impact requires further 
investigation. Future work should also test these methods among 
shift workers and patients with sleep and circadian rhythm disor-
ders. Overall, the current results support incorporating spectral 
information, in addition to photopic illuminance and sleep tim-
ing, to improve the estimation of central circadian phase from 
wearables.
Support (if any): This research is sponsored by Samsung 
Research America.
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SELF-SUPERVISED PRETRAINING FOR WRIST-WORN 
ACCELEROMETER DATA IMPROVES ACTIVITY AND 
SLEEP-WAKE DISCRIMINATION
Niels Lorenzen1, Emmanuel Mignot2, Andreas Brink-Kjær1, 
Poul Jennum3
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Center for Sleep Medicine/Rigshospitalet-Glostrup

Introduction: Wearable accelerometers are popular for monitor-
ing activity and sleep habits in the general population. However, 
publicly available labeled datasets are often small and con-
strained to scripted behavior, with most remaining proprietary 
to wearable companies. This limits the adoption of deep learn-
ing methods in academia, as these require larger datasets. Here, 
we use self-supervised pretraining on a large unlabeled dataset 
to pretrain a model, which was then adapted to selected down-
stream tasks using smaller datasets.
Methods: A transformer masked autoencoder was pretrained 
using ~700,000 days of wrist-worn accelerometer data from 
109,000 subjects in the UK Biobank. The model takes 50-min-
ute windows of triaxial accelerometer data sampled at 30Hz 
as input. During pretraining, 60% of the input is masked in 
10-second patches, and model was tasked with reconstructing 
the masked signal. For downstream tasks, the frozen encoder 
from the pretrained model was used to train a small classifier. 
For comparison, we also trained the full model from scratch. 
The model outputs a label for each 10-second patch. We used 
two labeled datasets: the Capture-24 dataset, with ~24 hours of 
accelerometry from 151 subjects with daytime activity labels of 
bicycling, walking, sitting-standing, vehicle, and mixed derived 
from body-cam recordings and sleep from a sleep diary, and a 
second dataset with 35 nighttime accelerometer recordings with 
concurrent polysomnography (PSG). For this study, the PSG-
derived hypnogram was reduced to sleep-wake labels. An 80-20 
subject-wise train-validation split was used for both tasks.
Results: In the Capture-24 validation set, we obtained balanced 
accuracies of 0.65 and 0.85, and Cohen’s kappas of 0.69 and 0.81 
for predicting activities and sleep, using the model trained from 
scratch and the pretrained model, respectively. For sleep-wake 
classification in the PSG cohort, balanced accuracies of 0.76 and 
0.83, and Cohen’s kappas of 0.52 and 0.59, were obtained. A 
high degree of overfitting was observed with the models trained 
from scratch.
Conclusion: Pretraining using masked reconstruction effectively 
improves activity recognition and sleep-wake distinction from 
wrist-worn accelerometer data on small, labeled datasets. This 
work highlights the value of foundation models for accelerome-
try in various downstream tasks. Future work will focus on pre-
dicting sleep stages and sleep disorders.
Support (if any): 
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ESTIMATION OF SLEEP STAGES FROM 
ACCELEROMETER AND PHOTOPLETHYSMOGRAM 
DERIVED FEATURES ACQUIRED FROM A WRIST-WORN 
WEARABLE DEVICE
Conor Heneghan1, Ryan Gillard1, Michael Dixon1, 
Marius Guerard1, Logan Niehaus1, Logan Schneider1

1 Google

Introduction: Typical data derived from a wrist worn device 
include accelerometer and photoplethysmogram (PPG) sen-
sor signals. These reflect underlying movement, heart rate, and 
vascular dynamics that contain sleep stage information which 
can be extracted using machine learning algorithms. However 
these signals can be difficult to upload to backend processing in 
raw format, due to memory and power constraints. We investi-
gate the performance on sleep staging of reduced-size features 
derived from these signals, as such features can be more readily 
transmitted to a backend processing server.
Methods: A convolutional neural network (CNN) was proposed 
for application to two sets of features derived from PPG and 
accelerometer (i.e., movement and inter beat interval informa-
tion). Output labels were mapped to four classes (wake, light 
sleep, deep sleep, and REM sleep) where light sleep is defined 
as Stages N1 and N2. The system was trained and evaluated on 
an internal set of records obtained under IRB approval from 
adults with corresponding scored PSG sleep stage labels. Data 
augmentation techniques were used to create additional train-
ing data. The system was then tested using a withheld data set 
of 76 records, containing subjects with sleep apnea (22 healthy 
patients, 25 with mild OSA, 29 with moderate and severe OSA). 
The overall performance of the system was evaluated by calcu-
lating two stage (wake versus sleep) and four stage accuracy and 
Cohen’s kappa values (□).
Results: The overall performance for two-stage wake/sleep clas-
sification was an accuracy of 89% and □=.58. For four stage 
classification, the accuracy was 75% and □=0.57.
Conclusion: Compressed features derived from raw accelerome-
ter and PPG signals contain a significant amount of information 
related to underlying sleep stages, and can be trained to produce 
hypnograms which approach the accuracy of human scorers. 
This may provide utility to backend sleep algorithms serving 
wearables or medical devices aiming at tracking sleep stages.

Support (if any): This research was funded by Google Inc.
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COGNITIVE PERFORMANCE CORRELATES WITH 
A METRIC OF ACTIGRAPHY-DERIVED SLEEP IN A 
WILDLAND FIRE-FIGHTER DISPATCH ENVIRONMENT
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Matthew Thimgan2
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Introduction: Sleep deprivation is associated with cognitive dec-
rements. These assessments are usually performed under con-
trolled laboratory conditions. Yet, it is still unclear what sleep 
patterns are related to cognitive decrements in real-world situa-
tions, where sleep loss may be more subtle and inconsistent. We 
have applied a novel actigraphy analysis algorithm, called the 

Wasserstein Algorithm for Classifying Sleep and Wakefulness 
(WACSAW) to determine sleep and wakefulness during their 
work shifts. WACSAW also returns interim metrics that can be 
used to associate cognitive metrics with a mathematical reflec-
tion of the night’s sleep.
Methods: Dispatch firefighters from the Mark Twain National 
Forest in Rolla, Missouri and the Cleveland National Forest in 
California (n=31) were monitored from 2 weeks to 3 months 
over 3 different data collection periods. Actigraphy was meas-
ured using a high-frequency collection device and sleep metrics 
were derived using WACSAW. In addition, we collected cognitive 
data using the 3 min tablet-based Psychomotor Vigilance Task 
(PVT) and Digit Symbol Substitution Task (DSST) at the begin-
ning and end of each shift. As WACSAW determines sleep and 
wakefulness, the algorithm produces interim metrics that pro-
vide a distributional representation of the night’s sleep. We used 
the mean and tail of the distribution to create a score for each 
for each sleep segment for the night. Scores within and between 
individuals were compared to cognitive performance metrics to 
determine significant relationships.
Results: WACSAW scores were significantly associated with cog-
nitive performance metrics. Variables derived from the analysis 
of sleep and wakefulness segments over the night of interest cor-
related with subjective sleepiness from the Karolinska Sleepiness 
Scale (KSS) in both the morning and evening. Moreover, a dif-
ferent set of variables significantly correlated with reaction time 
performance on both the PVT and DSST in the morning and 
evening.
Conclusion: Preliminary data indicate that interim metrics pro-
duced by WACSAW add information about how an individual 
sleeps under natural conditions and what types of sleep pattern 
are related to optimal and cognitive decrements. As our under-
standing of how the distributions relate to cognitive performance 
that may act as biomarker to suggest when an individual may not 
be cognitively optimal in a real-world situation.
Support (if any): 
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WACSAW ESTIMATES OF SLEEP CORRELATE WITH 
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Introduction: Our understanding of sleep and the impacts 
of sleep deprivation in people will depend on understanding 
how real-life sleep patterns vary and how they relate to human 
health and cognitive performance. Actigraphy has emerged as a 
method that can potentially track sleep and wakefulness during 
normal life and activities. We have developed a novel algorithm 
to convert activity data into sleep and wakefulness, called the 
Wasserstein Algorithm for Classifying Sleep and Wakefulness 
(WACSAW). We assessed sleep duration from dispatchers with 
the Mark Twain National Forest firefighters. We aimed to eval-
uate whether WACSAW-derived sleep assignments correlated 
with reported sleep amounts and metrics.
Methods: Wildland dispatch firefighters were monitored for 
three data collection periods spread out over a year and a half. 
Each period lasted for 45-60 days. Each participant (n=31) wore 
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a MEMS actimeter for high-frequency data collection. Sleep and 
wakefulness durations were determined using WACSAW and 
compared to the estimate from survey data taken each morning 
and afternoon that they attended work by correlation analysis. 
In addition, participants answered additional survey questions 
regarding sleep, sleep quality and attitudes toward work admin-
istered through a Qualtrics portal and data were analyzed within 
and between subjects.
Results: We applied WACSAW to the data collected from long-
term actimetry collected during normal activity patterns during 
fire season and a low workload portion of the fire season. We 
also determined that WACSAW assigned sleep duration signif-
icantly correlated with the subjective sleep estimates provided 
by participants in morning questionnaires about the previous 
night. We also were able to track those changes in self-declared 
sleep tracked with WACSAW determined sleep and sleep quality 
responses, as well.
Conclusion: WACSAW can be applied to data collected from the 
field and reflect the sleep that a person sleeps under normal life 
circumstances. Not only can WACSAW provide sleep duration 
information, but it will also provide interim metrics that can act 
as an alternative representation of the night that can be corre-
lated to other outcomes to provide more interpretable informa-
tion about an individual’s sleep at night.
Support (if any): 
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NOVEL CONTACTLESS MONITORING OF SLEEP 
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Introduction: The unobtrusive measurement of sleep psycho-
physiology is fundamental to understanding how we sleep. Our 
current understanding of sleep psychophysiology is still limited, 
due to the fact that conventional measures are disruptive and 
impractical to measure natural sleep. This pilot study examined 
sleep using a novel method of completely contactless psycho-
physiological monitoring called infrared-video photoplethys-
mography (IR-VPPG) in comparison with the conventional gold 
standard sleep physiological (e.g., ECG) monitoring. We pre-
dicted that IR-VPPG measurements of psychophysiology would 
demonstrate high accuracy and strong agreement with conven-
tional measures of psychophysiology specifically heart rate.
Methods: We assessed 9 adult participants (Mage = 25.8 +/-4.1) 
during a 90-minute nap in a controlled lab environment. We 
monitored participants during their nap using specialized infra-
red recording, ECG and respiratory monitoring. Using special-
ized video processing and machine learning models we extracted 
a wide range of psychophysiological activities including Heart 
Rate from the participants video data. We then contrasted this 
data to the conventional sleep physiological measures.
Results: Comparison of heart rate between methods demon-
strated a high accuracy of 96.49%, a low error of 3.51%, and 
high agreement (Mdiff  = -0.99 +/- 2.77) between our novel 
IRPPG and the conventional ECG monitoring.
Conclusion: This pilot study provides evidence for a revolution-
ary contactless method, IRPPG to accurately monitor sleep 
psychophysiology, notably heart rate naturalistically. We are 
currently testing large sample while expanding the use cases of 

IRVPPG providing additional physiological measurements and 
assessing longitudinal use cases. Ultimately we hope to pro-
vide this contactless tool to users, researchers, and clinicians to 
monitor and measure psychophysiological features during sleep. 
Potential applications of this technology in research and other 
fields are discussed.
Support (if any): 
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OBSTRUCTIVE SLEEP APNEA DETECTION USING AN 
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ABDOMEN-WORN SENSOR
Thi Hang Dang1, Min-seong Choi1, Sung-Nam Hwan1, 
Hyung-Ki Min1, Hye-Min Ahn1, Franklin Bien1

1 Ulsan National Institute of Science and Technology

Introduction: Obstructive sleep apnea (OSA) diagnosis tradi-
tionally relies on polysomnography (PSG), a costly, inconvenient 
procedure with limited accessibility due to sleep lab require-
ments and long waiting times. Artificial intelligence (AI)-enabled 
wireless wearable devices, such as smartwatches, rings, and 
chest-worn sensors, have emerged as promising alternatives to 
address these limitations. However, most wearable devices lack 
direct measurements of respiratory signals, body positions, and 
movements—key indicators for accurate OSA event detection. 
This study presents an automated deep learning-based algorithm 
for detecting moderate-to-severe OSA using data collected by a 
wireless abdomen-worn sensor (Soomirang device), which inte-
grates a capacitive sensor for respiratory effort-like data meas-
urement and a 3-axis accelerometer.
Methods: Two hundred participants with suspected OSA under-
went overnight in-laboratory PSG alongside simultaneous data 
collection from an abdomen-worn sensor (sampling rate: 5 Hz). 
Sleep clinicians manually scored the PSG data, and OSA sever-
ity was classified based on the Apnea-Hypopnea Index (AHI), 
with moderate-to-severe OSA defined as AHI ≥ 15. Respiratory 
effort-like signals and 3-axis accelerometer data were synchro-
nized with PSG data, preprocessed, and labelled as apnea or nor-
mal. The MLP-Mixer model was employed for automated apnea/
normal classification due to its superior performance to the 
transformer and long short-term memory models. The classified 
apnea/normal outcomes were used to calculate the Respiratory 
Event Index (REI), with REI ≥ 15 indicating moderate-to-severe 
OSA. Seven recordings were excluded due to low-quality data, 
leaving 100 subjects for training and validation, and 93 for test-
ing. Model performance was evaluated using sensitivity, specific-
ity, accuracy, and F1-score. Agreement between AHI and REI 
was assessed through Pearson correlation and Bland-Altman 
analysis.
Results: The model achieved an accuracy of 89%, a sensitivity 
of 92.5%, a specificity of 81.8%, and an F1-score of 91.9% for 
detecting moderate-to-severe OSA. The correlation between 
AHI and REI was 0.92. Bland-Altman analysis indicated a mean 
difference between AHI and REI of 3, with limits of agreement 
averaging 34.
Conclusion: The deep learning-based algorithm using data 
from an abdomen-worn device achieved a strong performance 
in detecting moderated-to-severe OSA. These findings highlight 
the potential of this simple AI-enabled wireless wearable device 
as an accessible and effective tool for OSA screening.
Support (if any): SB Solutions Inc.
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PERFORMANCE OF AN AI ALGORITHM IN 
SCORING RESPIRATORY AND NON-RESPIRATORY 
AROUSALS USING RESPIRATORY INDUCTANCE 
PLETHYSMOGRAPHY SIGNALS
Eysteinn Finnsson1, Ernir Erlingsson2, Sigurdur Jonsson1, 
Eydis Arnardottir1, Kristófer Montazeri1, Daniel Wilcox1, 
Guðný Árnadóttir1, Heidi Riney3, Snorri Helgason1, Jón Ágústsson2

1 Nox Research, Nox Medical ehf., 2 Nox Research, Nox Medical 
ehf, 3 Nox Health

Introduction: Arousals are brief  awakenings from sleep that can 
occur spontaneously or in response to stimuli, including respira-
tory disturbances, limb movements, or environmental factors. 
They impact sleep architecture and are key to diagnosing sleep 
disorders, including obstructive sleep apnea (OSA). Respiratory-
related arousals are closely tied to breathing disturbances, mak-
ing them potentially detectable in respiratory signals. However, 
many arousals arise independently of respiratory events. This 
study examines the performance of the Nox BodySleep 2.0 deep 
learning algorithm in detecting both respiratory-related and 
non-respiratory arousals across OSA severity levels using res-
piratory inductance plethysmography (RIP) signals.
Methods: The algorithm was validated using clinical sleep 
recordings from 1,299 adults with suspected sleep disorders. 
Participants were stratified by apnea-hypopnea index (AHI): 
AHI< 5, 5≤AHI< 15, 15≤AHI< 30, and AHI≥30. Agreement for 
the arousal index (ArI) was analyzed using Bland-Altman bias, 
limits of agreement (LoA), and intraclass correlation coefficients 
(ICC). To explore the algorithm’s ability to detect non-respira-
tory arousals, the proportion of scored arousals preceded by 
respiratory events was assessed, identifying arousals linked to 
respiratory events versus those from non-respiratory causes.
Results: ArI agreement metrics across OSA severity groups 
were as follows: - AHI< 5 (n=118): Bias (LoA) = -3.63 (-23.85, 
16.59) events/hour; ICC = 0.68 (95% CI: 0.57, 0.78). - 5≤AHI< 
15 (n=416): Bias (LoA) = -3.08 (-22,.91, 16.75) events/hour; ICC 
= 0.67 (95% CI: 0.57, 0.76). - 15≤AHI< 30 (n=344): Bias (LoA) 
= -3.61 (-24.95, 17.73) events/hour; ICC = 0.54 (95% CI: 0.42, 
0.66). - AHI≥30 (n=421): Bias = -6.46 (-44.26, 31.34) events/
hour; ICC = 0.62 (95% CI: 0.53, 0.69). The proportion of respira-
tory-related arousals across sleep recordings had a 95% central 
range from 10% to 90%. This indicates that while the algorithm 
is highly effective at detecting respiratory-related arousals, it also 
identifies non-respiratory arousals, capturing variability across 
sleep recordings.
Conclusion: The algorithm demonstrates consistent perfor-
mance in detecting arousals across OSA severity levels. Its ability 
to detect both respiratory-related and non-respiratory arousals 
broadens its utility for arousal assessment. This enhances the 
value of respiratory signal-based models in home sleep testing, 
addressing a broader spectrum of arousal-related disturbances.
Support (if any): None
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Introduction: DeepRESP is a cloud-based software designed to 
overcome the limitations of type III sleep recordings, which tra-
ditionally lack the signals required to score sleep stages, arousals, 
and thus hypopneas ending in arousals. These limitations can 
lead to systematic underestimation of key metrics, such as the 
apnea-hypopnea index (AHI), increasing the risk of missed sleep 
apnea diagnoses, especially in patients with poor sleep efficiency 
or a high proportion of hypopneas ending in arousals. By utiliz-
ing respiratory inductance plethysmography (RIP) signals, the 
software enables estimation of sleep states (Wake, REM, and 
NREM), as well as scoring of arousals, desaturations, and res-
piratory events. This method aims to give more accurate AHI 
and central apnea-hypopnea index (CAHI) values from type III 
recordings that more closely reflect the values obtained from 
type I recordings.
Methods: The primary objective was to evaluate sleep apnea 
severity classification agreement for AHI and CAHI (using 
thresholds of AHI ≥ 5, CAHI ≥ 5, and AHI ≥ 15) between the 
software and manually scored type I and II recordings. Secondary 
objectives included assessing epoch-level agreement for sleep 
states (Wake, NREM, REM), respiratory events, and arousals. 
Positive, negative, and overall percentage agreement (PPA, NPA, 
OPA) values were calculated using confusion matrices, with 95% 
confidence intervals (CI) derived via bootstrapping.
Results: Our method demonstrated high overall agreement 
across critical metrics compared to manual scoring. For sleep 
apnea severity classifications, OPA was 90.2% for AHI ≥ 5, 96.8% 
for CAHI ≥ 5, and 83.6% for AHI ≥ 15. Sleep state classification 
also showed high agreement, with an OPA of 93.0% for Wake, 
89.7% for NREM, and 95.7% for REM. The OPA for arousal 
scoring was 82.2%, and for respiratory event scoring was 85.1%.
Conclusion: The results highlight the ability of this method to 
estimate critical sleep parameters and clinical indices from type 
III recordings that show high agreement with what would have 
resulted from a type I recording. This method may enhance 
accuracy in sleep apnea diagnoses made using type III home 
sleep testing.
Support (if any): None
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NERVE STIMULATION AFFECTS UPPER 
AIRWAY NEUROMUSCULAR CONTROL USING 
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Stacey Ishman3, Robert Fleck1, Raouf Amin1, Alister Bates1
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Dayton Children’s Hospital

Introduction: Hypoglossal nerve stimulation (HGNS) has 
emerged as an alternative treatment for obstructive sleep apnea 
(OSA) patients in patients who cannot tolerate continuous posi-
tive airway pressure therapy. While clinical trials of HGNS have 
demonstrated reductions in the Apnea-Hypopnea Index (AHI), 
treatment efficacy remains variable. Current assessment methods 
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like polysomnography and drug-induced sleep endoscopy have 
limitations in quantifying the complex interaction between 
upper airway anatomy and airflow. Novel methods are needed to 
understand how HGNS treats OSA by counterbalancing inspir-
atory upper airway collapse.
Methods: Three male participants underwent four-dimensional 
computed tomography (4DCT) scanning during natural non-
REM stage 2 (N2) sleep, both with and without HGNS. The 4DCT 
images had an in-plane resolution of 0.445x0.445 mm, slice thick-
ness of 0.25 mm, and field of view of 210x210x160 mm, extend-
ing from the superior nasal cavity to the glottis. Simultaneous 
electroencephalographic monitoring and airflow measurements 
were recorded. Computational fluid dynamics (CFD) simulations 
were performed using anatomical data and airway dynamics from 
4DCT imaging combined with measured airflow patterns. We 
assessed: 1) changes in airway cross-sectional area (CSA), 2) the 
mechanical work performed by muscles and air pressure in airway 
dilation and collapse, and 3) airway flow resistance.
Results: HGNS led to substantial increases in neuromuscu-
lar work for airway dilation (reaching 490%) and airway CSA 
(up to 300%). The most pronounced effects were observed in 
the oropharyngeal region, while responses in the nasopharynx 
and hypopharynx showed inter-subject variability. All partici-
pants exhibited increased minute ventilation (15-36%), alongside 
marked reductions in airway resistance (73-97%).
Conclusion: The quantitative parameters established in this study 
may provide insights into the variable therapeutic responses to 
HGNS in OSA treatment. These analytical methods hold poten-
tial for identifying non-responders, understanding treatment 
limitations, and optimizing device settings in clinical practice. 
This novel approach combines dynamic imaging with CFD sim-
ulation to reveal the underlying balance between neuromuscular 
control and air pressure, offering additional insights of HGNS 
efficacy in addition to traditional methods.
Support (if any): 
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ASSESSING GLYMPHATIC DISRUPTION IN 
OBSTRUCTIVE SLEEP APNEA USING NEAR-INFRARED 
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Angelica Lee1, Elizabeth Metzger5, John Werner1

1 Uniformed Services University, 2 Johns Hopkins University 
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Introduction: Near-Infrared Spectroscopy (NIRS) is a non-inva-
sive imaging technique that monitors cerebral oxygenation and 
hemodynamic changes, making it valuable for studying sleep 
apnea. Obstructive sleep apnea (OSA), marked by recurrent air-
way obstruction during sleep, disrupts oxygen homeostasis and 
is linked to neurocognitive and cardiovascular dysfunction. This 
study explores a novel surrogate measure of glymphatic clear-
ance in OSA subjects, focusing on sleep-related fluctuations in 
oxyhemoglobin (HbO) and water dynamics, using phase differ-
ences between water and HbO as proxies for flow changes.
Methods: NIRS measured changes in HbO and water concentra-
tions during sleep in OSA participants (N=9) and healthy con-
trols (N=18). Data were preprocessed to remove motion artifacts 

and bandpass filtered (0.01-0.2 Hz) to isolate low-frequency 
oscillations. The modified Beer-Lambert law was applied to 
extract phase and amplitude of HbO and water. Statistical anal-
yses assessed differences in phase-amplitude coupling between 
HbO and water in OSA and controls. Phase shifts between water 
and HbO were used to indicate glymphatic clearance efficiency 
during sleep. Additionally, we also examined HbO and water 
concentrations in OSA subjects throughout sleep.
Results: Healthy individuals exhibited a distinct phase differ-
ence between HbO and water across sleep stages, absent in the 
OSA group. Post-hoc tests identified significant phase-amplitude 
coupling differences (P< 0.05) during N3 and Wake in healthy 
participants, while no differences were found in the OSA group. 
Moreover, HbO concentrations significantly decreased (P< 0.01) 
during REM sleep in OSA participants compared to other sleep 
stages, whereas healthy controls showed consistent HbO levels 
across sleep stages
Conclusion: Disrupted phase shifts between HbO and water in 
OSA subjects may indicate impaired glymphatic function, par-
ticularly during deep sleep, critical for waste clearance. Reduced 
HbO concentration during REM sleep for OSA subjects could 
imply severe oxygen desaturation and its potential systemic and 
neurological impacts.
Support (if any): This work was supported by CDMRP
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Introduction: Sleep metrics are essential for diagnosing insom-
nia and co-morbid insomnia with obstructive sleep apnea 
(COMISA). Single-night polysomnography (PSG) is insufficient 
for comprehensive evaluation, and actigraphy lacks the capabil-
ity to measure apnea-hypopnea index (AHI). The optimal num-
ber of nights required for reliable assessment of insomnia and 
COMISA has not been established. This study aims to determine 
the minimum nights needed for accurate estimation of sleep met-
rics using the Belun Ring (BR).
Methods: Sixty-six participants with insomnia complaints 
(median age: 61 years; 61% female; 30% COMISA; median 
BMI: 23.6) were screened by a clinical psychologist and pulmo-
nologist and underwent multiple-night BR testing. Insomnia 
was defined by an Insomnia Severity Index (ISI) ≥15 or a diag-
nosis per ICSD-3 criteria, and COMISA by insomnia criteria 
with PSG-AHI ≥15 events/h. Sleep metrics included total sleep 
time (TST), sleep efficiency (SE), REM sleep, wakefulness, sleep 
onset latency (SOL), wake after sleep onset (WASO), AHI4% 
and HRV time-domain metrics. Reference values were calculated 
as the average of all available nights. Concordance correlation 
coefficient (CCC) assessed agreement between 1-N night aver-
ages and reference values, with 1,000 bootstrapped simulations 
performed for each N-night scenario.
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Results: Participants completed a median of 5 nights (IQR: 4–6; 
≥100 minutes/night). Actual data showed key metrics reached 
a lower 95% CI CCC of ≥0.95 by the fourth night (e.g. AHI 
4%, WASO, SOL, TST, SE, REM, RMSSD, SDNN, PNN50). 
Simulations confirmed that 4 nights were sufficient for good 
agreement (CCC ≥0.85) across most metrics, though SOL var-
iability persisted beyond 6 nights. Sensitivity analysis, restricted 
to participants with ≥6 nights (N=27), yielded consistent results, 
with all metrics stabilising after 4 nights.
Conclusion: This study establishes that a minimum of four 
nights is required for reliable sleep metric assessment in insom-
nia and COMISA using the BR. This duration ensures accurate 
evaluation of HRV, OSA, and insomnia-related metrics. The BR 
offers significant advantages over PSG, actigraphy, and self-re-
ports, delivering more precise diagnostics. The findings highlight 
how wearable-based sleep evaluations enhance the detection 
and management workflow for insomnia and underdiagnosed 
COMISA, especially in psychiatric settings.

Support (if any): 
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USE OF NATURAL LANGUAGE PROCESSING 
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Amir Sharafkhaneh1, Javad Razjouyan1
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Introduction: Narcolepsy is a rare chronic neurological disorder 
that requires precise identification for timely diagnosis and inter-
vention. It is undocumented or underdiagnosed in the electronic 
health records due to lack of standardized template in report-
ing polysomnography. A validated natural language processing 
(NLP) pipeline can efficiently identify patients with narcolepsy 
from clinical notes.
Methods: We identified 240 with narcolepsy and 192 without 
narcolepsy with either diagnosis of sleep apnea or insomnia. 
Patients’ diagnoses were determined using the International 
Classification of Diseases (ICD) 9th and 10th codes. We curated 
notes related to the index date of diagnosis. We extracted 
Concept Unique Identifiers (CUIs using MedCAT. CUIs, as 
integral components of the Unified Medical Language System 
(UMLS), serve as standardized identifiers for medical concepts 
across various terminologies and ontologies, enabling the inte-
gration and interoperability of diverse medical data sources. 
We performed a cascade of most important variables selection: 
prevalence ≥1%, p-value ≤0.1 in univariate analysis, and Random 
Forest (RF). We optimize the RF by constraining the complexity 
of forest, specifically by controlling tree depth and the number 
of leaves.
Results: Initially, 5,960 CUIs were extracted. The 1% prevalence 
reduced the set to 2,286 CUIs and the univariate analysis was 
yielded to 1,479 CUIs. The RF analysis reduced the feature set 
to 40 CUIs. We reached accuracy of 0.90 in discriminating nar-
coleptics notes from non-narcoleptic notes.
Conclusion: Our results confirmed the use of CUIs in identifying 
patients with probable narcolepsy diagnosis. Utilizing the pro-
posed pipeline on a larger scale note as the initial filter for identi-
fying patients with narcolepsy in the electronic health record can 
pave the road to enricher cohort definition. Additionally, it will 
reduce the possibility of under diagnosis.

Support (if any): Supported by National Heart, Lung, and 

Blood Institute (NHLBI) K25 funding (#:1K25HL152006-01).
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Introduction: Narcolepsy type 1 (NT1) is associated with severe 
loss of orexin neurons and characterized by excessive daytime 
sleepiness and cataplexy. Because orexin receptor type 1 (Ox1R) 
and type 2 (Ox2R) have complimentary roles in the regulation 
of wakefulness, dual Ox1R/Ox2R agonists could have significant 
therapeutic potential in NT1. Here, we report the characteriza-
tion of GUBox, a highly potent dual Ox1R/Ox2R peptide ago-
nist, in a standard mouse model of NT1.
Methods: Chow-fed male orexin/ataxin-3 transgenic mice (25 
weeks of age) were randomized into treatment groups according 
to baseline body weight (n=8 per group). Animals received a sin-
gle subcutaneous dose of GUBox, danavorexton (TAK-925, small 
molecule selective Ox2R agonist), or vehicle. 24h automated real-
time recording of activity/wakefulness and cataplectic attacks was 
performed using an in-house AI-based behavioural monitoring 
platform. Body weight and food intake was measured 24h after 
dosing. Tail blood samples were collected for drug exposure analy-
sis in wild-type littermate controls (n=3 per time point)
Results: Orexin/ataxin-3 transgenic mice displayed a clear nar-
colepsy-cataplexy phenotype, characterized by severe inactivity 
and the presence of highly frequent cataplexy-like episodes dur-
ing the dark (active) phase. Narcoleptic mice consistently showed 
increased body weight (≈10%) compared to controls. GUBox 
dose-dependently increased wakefulness time and decreased the 
number and duration of cataplectic episodes in narcoleptic mice. 
GUBox demonstrated prolonged benefits on both wakefulness 
time and cataplexy (up to 12h post-dosing) compared to dana-
vorexton (up to 3h post-dosing). The differential efficacy pro-
files were supported by extended systemic exposure of GUBox 
compared to danavorexton. GUBox, but not danavorexton, pro-
moted a moderate body weight loss (≈5%) without affecting food 
intake in narcoleptic mice.
Conclusion: We report superior wake-promoting and anti-cata-
plexy effects of GUBox, as compared to danavorexton, in nar-
coleptic mice. Only GUBox improved body weight in narcoleptic 
mice. Collectively, our findings support the therapeutic potential 
of GUBox for the treatment of NT1.

Support (if any): 
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Introduction: Narcolepsy is a neurological disorder character-
ized by excessive daytime sleepiness, cataplexy, sleep paralysis, 
and hypnagogic hallucinations, with its pathogenesis linked to 
hypocretin/orexin deficiency, a key regulator of the sleep-wake 
cycle. This study compares the diagnostic performance of radi-
oimmunoassay (RIA) and enzyme-linked immunosorbent assay 
(ELISA) in measuring cerebrospinal fluid (CSF) hypocretin lev-
els in narcolepsy patients.
Methods: Twenty-five narcolepsy patients were diagnosed based 
on clinical symptoms and electrophysiological tests. CSF hypo-
cretin levels were measured using RIA and ELISA, with a hypo-
cretin level of < 110 pg/ml considered diagnostic for narcolepsy 
type I according to established criteria.
Results: RIA showed a significantly lower average hypocretin 
level (9.77±5.65 pg/ml) compared to ELISA (134.56±57.21 pg/
ml). Among the 25 patients, 17 were diagnosed with narcolepsy, 
all of whom had RIA measurements below 110 pg/ml, achieving 
100% sensitivity. In contrast, only 4 patients had hypocretin lev-
els < 110 pg/ml using ELISA, resulting in a sensitivity of 23.53%. 
RIA demonstrated higher sensitivity for detecting low hypocre-
tin concentrations, while ELISA was more accurate for higher 
concentrations but less sensitive at lower levels.
Conclusion: RIA demonstrated superior sensitivity and accu-
racy in detecting low cerebrospinal fluid (CSF) hypocretin lev-
els, which makes it highly valuable for the early diagnosis and 
ongoing monitoring of the disease. Despite these advantages, its 
complexity and associated costs pose significant limitations to 
its widespread clinical applicability. In contrast, ELISA, while 
less sensitive at very low concentrations, offers greater accessi-
bility and is more suitable for large-scale screening programs. 
Clinicians are advised to select the most appropriate method 
based on their specific diagnostic requirements. This study not 
only contributes to the refinement of diagnostic strategies for 
narcolepsy but also offers valuable insights that could be applied 
to broader neurological disorders.
Support (if any): 
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Introduction: Nonintrusive and continuous nocturnal blood 
pressure (NBP) measurement is crucial but challenging, as it 
relies on repeated cuff  inflations that disrupt sleep. Intermittent 
BP measurements also miss episodic surges caused by events like 
sleep apnea. This study introduces an integrated pressure-sens-
ing mattress designed to capture heartbeat signals from two 
major arterial sites. We suggest that the time difference between 
these sites represented pulse transit time (PTT), the time for an 
arterial pulse to travel between two locations, which is inversely 
correlated with BP and serves as the foundation for cuffless BP 
monitoring.
Methods: Subjects lay on a mattress pad embedded with a 
nanofabricated capacitive pressure sensor array that detected 
subtle heartbeat signals from the chest and leg (popliteal) areas 

in contact with the sensors. PTT, heart rate, low frequency of 
heart rate variability, pulse wave morphology, and anthropo-
metric data were obtained. These variables were incorporated 
into a machine-learning algorithm to estimate BP. Standard BP 
was measured using an arm cuff and a finger cuff  for continu-
ous monitoring. BP perturbation maneuvers were performed to 
induce BP changes.
Results: A total of 30 subjects were enrolled, providing 140 BP 
data points for comparison with stationary BP readings. The 
results showed a high correlation (r = 0.9 for systolic BP [SBP] 
and r = 0.93 for diastolic BP [DBP]). The mean absolute error 
(MAE) ± standard deviation of absolute error (SDAE) was 3.1 
± 3.2 mmHg for SBP and 2.2 ± 2.6 mmHg for DBP. For continu-
ous BP monitoring, 8 subjects were enrolled, showing a high cor-
relation (r = 0.93 for SBP and r = 0.86 for DBP) and good MAE 
± SDAE: 6.4 ± 5.2 mmHg for SBP and 5.1 ± 3.7 mmHg for DBP.
Conclusion: This novel capacitive pressure sensing array embed-
ded in the mattress holds promise for unobtrusive, continuous 
tracking of NBP, causing less sleep disruption and effectively 
capturing episodic BP surges from sleep events.
Support (if any): UWIRB (IRBID: STUDY00019217). YH 
Kwon has served as a consultant for Jazz Pharmaceuticals, which 
may be relevant to the content of this work.
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Miri Bar-Halpern3, Shiran Simonov2, Adam Horowitz4, 
Laila Stedman3, Shai Kalev3, Alex Amirhov3, Andres Arciniegas3, 
Ben Kogan3, Kuan-Jung Chiang3, Eitan Kay3, Dan Furman3

1 Harvard Medical School, 2 Mazor Mental Health Center, 3 Arctop, 
Inc., 4 Massachusetts Institute of Technology

Introduction: Recent studies and anecdotal reports suggest that 
sleep-onset hypnagogic dreams can contain creative insights, in 
some cases leading to Nobel prizes. While such reports are rare, 
targeted dream incubation (TDI) can induce dreams on pre-se-
lected topics, such as “a tree,” in 70% of dream reports collected 
shortly after sleep onset, as well as a subsequent increase in crea-
tivity around the targeted topic. Here we describe a new software 
platform for TDI and plans to use this platform to increase cre-
ativity around topics of concern for individuals suffering from 
PTSD following the October 7th terrorist attacks in Israel.
Methods: “Arctop Sleep” is a mobile app built on an Application 
Programming Interface developed by Arctop, Inc. (Los Angeles, 
CA), that allows communication between the app and an EEG 
headband. Here we used the dry electrode 4-channel Muse EEG 
headband (interaXon, Toronto). The app connects wirelessly 
with the headband, identifies sleep onset in real time, plays 
a prerecorded message to awaken the user and, once awak-
ened, prompts them to dictate a dream report. Users are then 
prompted to return to sleep while thinking about the chosen 
topic. The app produces serial awakening with the user awaken-
ing, reporting, and returning to sleep repeatedly, for a 90-minute 
time interval.
Results: Early pilot studies have demonstrated successful 
integration with the EEG headband, with accurate detection 
of sleep onset in real time (verified by clinically scored PSG). 
Serial awakenings and dream reports were successfully recorded 
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for participants with PTSD. Analysis of these reports revealed 
both direct and metaphorical references to the preselected topic. 
Furthermore, participants showed an improvement in creativity 
and resilience related to the preselected topic on post-sleep tasks 
compared to baseline measures. Users reported the process was 
comfortable, with minimal complaints.
Conclusion: The Arctop Sleep platform demonstrates promising 
usability and potential for leveraging targeted dream incubation 
to enhance creativity around specific topics. This innovative 
approach has direct applications for individuals experiencing 
PTSD, and, by fostering constructive engagement with challeng-
ing topics in a controlled sleep environment, could facilitate bet-
ter sleep and more effective cognitive and emotional processing 
of trauma memories.
Support (if any): Support provided by Arctop, Inc.
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A FOUNDATIONAL TRANSFORMER LEVERAGING 
FULL-NIGHT, MULTICHANNEL SLEEP STUDY 
REPRESENTATIONS ESTIMATE CARDIOVASCULAR 
MORTALITY RISK
Benjamin Fox1, Sajila Wickramaratne2, Girish Nadkarni2, 
Ankit Parekh3

1 Icahn School of Medicine at Mt. Sinai, 2 Icahn School of 
Medicine at Mount Sinai, 3 Division of Pulmonary, Critical Care 
and Sleep Medicine, Department of Medicine, Icahn School of 
Medicine at Mount Sinai

Introduction: Sleep disorders and deprivation disrupt daily 
activities, mental health, and longevity and are closely linked to 
cardiovascular (CV) disease, which accounts for 33% of global 
deaths. Early detection and management of CV disease are crit-
ical for mitigating risk. Polysomnography (PSG) offers valua-
ble data for assessing CV risk due to the relationship between 
sleep disorders, such as obstructive sleep apnea, and CV disease. 
PSG involves collecting electrophysiological data during sleep, 
which is manually annotated for staging, cardiac, and respira-
tory events. Cohort datasets, such as the Sleep Heart Health 
Study (SHHS), also provide long-term health outcome labels. 
Advanced machine learning models, such as the transformer 
(the model behind ChatGPT), are well-suited for modeling time-
series data and can learn multichannel signal representations via 
self-supervision. These representations can be leveraged to pre-
dict risk for various outcomes, including CV disease, by training 
of an additional classifier model.
Methods: We utilized the Human Sleep Project (HSP, n=24,986), 
Osteoporotic Fractures in Men (MrOS, n=3,925), and Multi-
Ethnic Study of Atherosclerosis (MESA, n=2,055) to train a 
foundational transformer using masked autoregression. The 
model learned representations of full-night (8 hour) sleep stud-
ies across seven channels: a single EEG (C4-M1 or C3-M2), left 
EOG, chin EMG, lead II ECG, SpO2, and abdomen and tho-
racic respiratory rates. Following self-supervised training, these 
representations were input into a deep neural network that was 
trained via linear probing to predict CV mortality risk, including 
stroke, myocardial infarction, and coronary heart disease using 
the SHHS dataset.
Results: A foundational transformer was trained with 30,966 
sleep studies (1.7 million hours of signal data). The classifier 
achieved an AUROC of 0.74 for CV mortality risk, indicating 
good discriminative performance. Average precision was 0.98 for 

low-risk individuals and 0.18 (> 4 times higher than the class 
proportion of 0.04) for high-risk individuals.
Conclusion: A foundational transformer can learn relevant rep-
resentations of full-night, multichannel PSG data and these rep-
resentations can predict CV mortality risk. Future work should 
be done to examine other methods to best represent sleep study 
data and utilizing representations for other relevant outcomes 
in sleep.
Support (if any): NIH K25HL151912, NIH R01HL171813, 
NIH R21HL165320
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Xiaopeng Ji1, Sanaz Taherzadeh1, Janeese Brownlow2, 
Elizabeth OrsegaSmith1, Jingwen Zhang3, Philip Gehrman4, 
Bradley Wolgast1, Leighanne Hsu1, Kathleen McCoy1, 
Freda Patterson1

1 University of Delaware, 2 Delaware State University, 3 University 
of California Davis, 4 University of Pennsylvania

Introduction: Young Black/African American (BAA) adults 
disproportionately report unhealthy sleep that increases cardi-
ometabolic risk. While digital sleep health interventions have 
shown promise, they lack customization and interactive services. 
Artificial intelligence chatbots can address these limitations with 
human-like conversations. This study tested the preliminary effi-
cacy of a chatbot-delivered sleep intervention for young BAA 
adults with short or poor sleep.
Methods: In this single-arm study, participants with short sleep 
(< 7 hours/night) or insomnia symptoms (Insomnia Severity 
Index>10) and at least one cardiometabolic risk factor were 
recruited from higher education institutions in Delaware. A 
4-week transdiagnostic sleep intervention was delivered using 
personalized algorithms through a chatbot mobile app. The 
intervention included weekly chatbot-led sleep coaching (20–45 
minutes) based on CBT-I guidelines and the Behavior Change 
Wheel, daily sleep tracking, and weekly goal setting with pro-
gress reviews. Pre- and Post-intervention assessments included 
sleep regularity (standard deviation of sleep midpoints), timing, 
efficiency, and duration (ActiGraph GT9X for 7 days), self-re-
ported sleep satisfaction (Pittsburgh Sleep Quality Index, PSQI), 
and daytime alertness (Epworth Sleepiness Scale, ESS). A com-
posite unhealthy sleep metric (range=0-6) was calculated by 
summing the number of unhealthy sleep domains, with higher 
scores indicating worse sleep health.
Results: Seventeen participants (19.47±1.36 years, 12 females) 
completed the intervention. At baseline, 16 participants (94%) 
self-reported poor sleep quality (PSQI > 5), and 9 participants 
(53%) slept < 7 hours/night. The post-intervention assessment 
showed significant improvement in composite sleep health (3.85 
vs. 2.62, p = 0.01) and sleep satisfaction (PSQI: 8.59 vs. 5.94, 
p = 0.01). Although the changes in other sleep variables were 
not statistically significant, there is a noticeable trend suggesting 
improvements in sleep efficiency, duration, regularity, daytime 
sleepiness, and a delayed sleep midpoint.
Conclusion: This study demonstrates the preliminary efficacy of 
a chatbot-delivered sleep intervention to improve sleep health 
among young BAA adults. This approach offers an accessible, 
autonomous, and scalable method to address poor sleep in this 



A202

A. Basic and Translational Sleep and Circadian Science XII. Innovations in Technologies

SLEEP, Volume 48, Supplement 1, 2025

high-risk population, and underscores the potential of personal-
ized digital health interventions.
Support (if any): This project is funded by the Center of 
Biomedical Research Excellence (COBRE) in Cardiovascular 

Health (P20GM113125) and UD School of Nursing Seed grant.

Abstract citation ID: zsaf090.0462

0462
REAL-TIME SLEEP STAGE-BASED BED 
TEMPERATURE ADJUSTMENTS IMPROVE SLEEP AND 
CARDIOVASCULAR METRICS
Tatiana Ediger1, Emma Cary1, Megan Holm1, Emma Tracy1, 
David He1, Nicole Moyen1

1 Eight Sleep

Introduction: Temperature is a key factor in regulating sleep, and 
modifying bed temperatures throughout the night can improve 
heart rate (HR), deep, and REM sleep. However, we are unaware 
of studies examining whether modifying bed temperature for a 
specific sleep stage could increase time spent in that stage. The 
Eight Sleep Pod adjusts bed temperature throughout the night 
in real-time based on a user’s current sleep stage (Sleep Stage 
Autopilot). Thus, this study evaluated how the Pod’s Sleep Stage 
Autopilot affects sleep metrics in new Pod users.
Methods: Thirty-four new Pod users (10 female, 24 male; 43 ± 11 
years) completed ≥7 nights of no Pod (baseline) and on the Pod with 
Sleep Stage Autopilot, while wearing Oura Rings. The Pod’s Sleep 
Stage Autopilot adjusted temperatures in real-time, depending on 
the sleep stage. Paired t-tests assessed overall changes in sleep stages, 
HR, and heart rate variability (HRV). Correlations evaluated the 
magnitude of change from baseline to Sleep Stage Autopilot.
Results: Sleep Stage Autopilot significantly improved average 
HR (-2.3 bpm), HRV (+4.9 ms), deep sleep duration (+4.7 min), 
and deep sleep percentage (+1.2%; all P< 0.05). Light sleep per-
centage decreased by 1.4% (P< 0.05), likely as a trade-off  for 
increased deep sleep. Those with lower sleep efficiency at base-
line had larger improvements with Sleep Stage Autopilot (both r 
= -0.41, P< 0.05). Warmer (>25°C) temperatures correlated with 
less wake (r = -0.38), more light sleep (r = 0.38), and improved 
sleep efficiency (r = 0.38; all P< 0.05).
Conclusion: The Eight Sleep Pod’s Sleep Stage Autopilot sig-
nificantly improved sleep and cardiovascular metrics. To our 
knowledge, this is the first study to improve sleep via real-time 
sleep stage-based temperature adjustments. Modifying bed tem-
perature real-time improves deep sleep and minimizes wake. 
The Eight Sleep Pod could be an effective non-pharmacological 
intervention to improve sleep and cardiovascular recovery.
Support (if any): 

Abstract citation ID: zsaf090.0463

0463
LLM-DRIVEN CLASSIFICATION OF 
MULTIDIMENSIONAL SLEEP HEALTH MENTIONS 
FROM FREE-TEXT CLINICAL NOTES
Syed-Amad Hussain1, Ariana Calloway2, Joseph Sirrianni3, 
Eric Fosler-Lussier1, Mattina Davenport2

1 The Ohio State University, 2 Nationwide Children’s Hospital, 3 
Nationwide Childrens Hospital

Introduction: Large language models (LLMs) provide an oppor-
tunity for high-throughput extraction of multidimensional sleep 

health (MSH) information from unstructured clinical text to sup-
port cohort identification and the development of detection tools 
in clinical care. However, class imbalance and data sparsity present 
challenges for MSH information. Here, we investigated the optimal 
methods and performance limitations for using LLMs to extract 
9 MSH categories from narrative text in the EHR: behaviors, sat-
isfaction/quality, daytime sleepiness/alertness, timing, efficiency, 
duration, disorders, medication, and interventions.
Methods: Classification performance of Llama-3.1-8B (general 
domain) and BioMistral-7B (medical domain) is investigated over 
300 notes annotated for 9 MSH classes (e.g. medication). We com-
pare 7 context window sizes and 5 different few-shot (reference 
examples in the prompt) quantities. Few-shot examples are sam-
pled using semantic relevance to the test example and come from 
a subset of annotated examples (in-domain) or MIMIC ICD-10 
and SDOH annotated examples (out-of-domain, OOD).
Results: The best performing configuration showed moderate 
overall performance (F1: 0.43, Recall: 0.66, Precision: 0.32). 
Balancing maximum context window size for the GPU VRAM 
limit (6000 characters on our H100) was critical for performance 
(0.2 F1 over 1000 characters). BioMistral-7B outperformed 
Llama-3.1-8B by ~0.02 F1. In-domain few-shot examples out-
performed OOD few-shot examples by ~0.03 F1. In the best con-
figuration, classification of sleep medication (F1: 0.64), disorder 
(F1: 0.49), and efficiency (F1: 0.50) mentions evaluated best 
while sleep timing (F1: 0.35), duration (F1: 0.20), and behavior 
(F1: 0.31) classification evaluated worst.
Conclusion: Current LLMs demonstrate moderate success (e.g., 
sleep medication category). Nuanced sleep health categories 
(e.g., sleep duration) remain challenging due to complex rep-
resentations and model limitations in temporal understanding. 
High recall rates and minimal performance loss when using 
OOD few-shot examples suggest potential for iterative screen-
ing of clinical notes, with annotation needed mainly for valida-
tion. Balancing context window size and the number of few-shot 
examples is critical for performance, while other parameters 
have little meaningful effect, especially in application. Current 
LLMs show a base level of competency, and our analysis points 
to future research foci: better representation of challenging sleep 
health classes, finetuning strategies, and addressing security bar-
riers that limit access to more advanced models.

Support (if any): 
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RULE-BASED VOCABULARY FOR IDENTIFICATION OF 
MULTIDIMENSIONAL SLEEP HEALTH MENTIONS IN 
PEDIATRIC CLINICAL NOTES
Joseph Sirrianni1, Ariana Calloway2, Syed-Amad Hussain3, 
Mattina Davenport2

1 Nationwide Children’s Hospital, 2 Nationwide Children’s 
Hospital, 3 The Ohio State University

Introduction: Extracting multidimensional sleep health (MSH) 
information in clinical notes to improve pediatric learning health 
systems’ cohort identification, surveillance of sleep health symp-
toms, and determining whether sleep disparities exist in detection 
and care among pediatric populations. Natural language pro-
cessing (NLP) has emerged as a tool to capture sleep condition 
information (e.g., insomnia) among adults. Implementation of 
NLP in pediatrics is emerging. We present a novel, low-resource 
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sleep vocabulary that can be applied to pediatric clinical notes to 
identify MSH mentions automatically.
Methods: Using a combination of existing medical sleep ontolo-
gies, interviews with clinicians, and examination of clinical note 
narratives, we develop a novel vocabulary of MSH terms and 
phrases that covers both technical terms, abbreviations, and col-
loquial keywords used in describing pediatric sleep health. We 
compare our vocabulary against a set of manually annotated 
clinical notes to determine the effectiveness of our vocabulary 
for identifying notes with MSH mentions.
Results: Our vocabulary was able to correctly identify clinical 
notes with MSH mentions with a recall of 99.2 and a precision 
of 0.852. Most false positives were in progress notes that had 
either noted no MSH problems or MSH mentions not related 
to patient sleep health status (e.g. medication side effects). 
Keywords from our vocabulary appeared in 77.1% of the text 
spans within the note tagged as sleep mentions. However, the 
keywords also appeared in many non-patient related MSH men-
tions as well. For example, “nocturnal enuresis” appeared in 
sleep mention tagged text only 13 of 17 times (76.5%).
Conclusion: Our vocabulary showed excellent performance for 
identifying MSH mentions at the clinical note level and decent 
performance for identifying the specific text containing patient 
MSH mentions. However, keywords also appeared in other con-
texts, which can cause results to be noisy. A higher resource model, 
such as machine learning, is likely required to identify/classify 
patient MSH mentions. Thus, our low-resource vocabulary, which 
can be deployed in almost any compute environment, can serve as 
an identifying first pass over clinical notes to identify which notes/
note sections should be further processed by more advanced mod-
els or manual review to identify more narrow mentions.
Support (if any): 
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Hannah Kim1, Hea Ree Park2, Pamela Song2, Jae Wook Cho3, Jee 
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National University School of Medicine; Sleep Tech Research 
Center, Bitsensing Inc., 4 Ewha Womans University Seoul Hospital, 
Ewha Womans University College of Medicine

Introduction: The application of artificial intelligence (AI) in 
medical education and public health communication has gained 
increasing attention. Recent studies have investigated the util-
ity of large language models, such as ChatGPT, in addressing 
health-related queries, including those concerning sleep. The 
current study aims to assess the accuracy, educational value, 
and age-appropriate nature of ChatGPT-generated responses to 
common sleep-related questions posed by children and adoles-
cents. Additionally, we compare differences in the content and 
quality of responses tailored to different age groups.
Methods: We selected 18 frequently asked questions by children 
and adolescents regarding sleep-related issues, including daytime 
sleepiness, sleep talking, nightmares, nap duration, and appropriate 
sleep schedules. Each question was posed to ChatGPT-4.0 twice, 

once with the speaker framed as a 10-year-old child and once as a 
16-year-old adolescent. Four sleep physicians independently eval-
uated the responses. Each expert rated the responses on a 1-to-5 
scale for five domains: (1) age-appropriateness, (2) general informa-
tional value, (3) personal tailoring to the question, (4) comprehen-
sibility, and (5) suitability as a recommended answer.
Results: For age-appropriateness, responses scored 4.05 ± 0.34 for 
children and 4.38 ± 0.50 for adolescents. General informational 
value ratings were 3.87 ± 0.55 for children and 4.00 ± 0.52 for ado-
lescents. Personal tailoring was rated 3.01 ± 0.42 for children and 
3.05 ± 0.45 for adolescents. Comprehensibility was rated 4.34 ± 
0.65 for children and 4.83 ± 0.21 for adolescents. Overall suitability 
as a recommended answer was 3.65 ± 0.51 for children and 4.05 ± 
0.57 for adolescents. Notably, only 22% of responses to children 
and 27% of responses to adolescents recommended consulting a 
healthcare provider. Additionally, ChatGPT’s responses were sig-
nificantly longer when addressing the adolescent audience.
Conclusion: Our findings suggest that ChatGPT-generated 
responses to pediatric and adolescent sleep-related queries 
demonstrate strong comprehensibility and general informational 
value, with responses appearing more appropriate and informa-
tive for adolescents than children. However, personal tailoring 
was limited, and explicit guidance on seeking medical consul-
tation was infrequent. Greater caution and refinement are war-
ranted before integrating ChatGPT responses into educational 
materials for pediatric and adolescent sleep-related concerns.
Support (if any): 
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Introduction: The polysomnography (PSG) signals contain rich 
phenotypes critical for understanding the function and pathol-
ogy of multiple organ systems. Sleep clinicians often develop 
intuitions of these signal phenotypes throughout their clinical 
practice, which become an integral part of their decision-mak-
ing. With the heated development of artificial intelligence (AI), 
many sleep clinicians with first-hand ideas from their patients 
need to use AI to test their hypotheses. However, quantifying 
their intuition into sleep parameters becomes the first burden 
that halts the development of many new ideas. On the other 
hand, sleep researchers with non-analytical backgrounds face a 
similar situation.
Methods: Here, we present Sleep Phenomics and Annotator 
(SPA), a website for click-and-run style quantification of PSG sig-
nal phenotypes. The user uploads a de-identified PSG signal file in 
European Data Format (EDF). The user can also upload an anno-
tation file in any tabular format. Then, the system calculates the 
sleep parameters and shows a download button to save a tabular 
file onto their local computers. Importantly, the user will be respon-
sible for data safety. The website displays a message to remind the 
user to de-identify the data thoroughly before uploading. The web-
site immediately deletes the file once the analysis is done.
Results: The SPA website calculates sleep parameters includ-
ing (1) sleep stages, if not provided in annotation, and standard 
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sleep architectures; (2) from brain wave: multitaper-based spectral 
powers in frequency bands, sleep spindles, slow oscillations (SO), 
spindle-SO coupling, arousals, and brain age; (3) from chin muscle: 
amplitude, sleep atonia index; (4) heart rate and heart rate variabil-
ity; (5) respiration rate and apnea/hypopnea detections; (6) periodic 
limb movement detections; (7) from oxygen saturation: average 
SpO2 and hypoxic burden. All sleep parameters are stratified by 
sleep stages if applicable. The system is designed with a modular 
architecture, where each sleep parameter can be added separately.
Conclusion: By providing a clinician/researcher-friendly inter-
face, the SPA website bridges the gap between clinical sleep med-
icine and quantitative sleep research, enabling reproducible sleep 
analysis at scale. The website is being actively deployed by the 
Beth Israel Deaconess Medical Center IT team and will become 
publicly available.
Support (if any): 
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THE EFFECTS OF 1-4 HZ BINAURAL BEATS ON 
DELTA BRAIN WAVE DURING SLEEP IN UNIVERSITY 
STUDENTS: A PILOT STUDY
Thananchanok Anuekjit1, Ukkrit Jansri1, Jirayos Chintanadilok1

1 King Mongkut’s Institute of Technology Ladkrabang

Introduction: Sleep is crucial for the maintenance of both physi-
cal and mental health; however, a significant number of individ-
uals are currently experiencing sleep disturbances or deprivation, 
which results in lower sleep quality, especially in university stu-
dents. The N3 stage, deep sleep stage, has the importance of sleep 
quality enhancement and a delta brain wave with frequency of 
1-4 Hz is generated in this stage. Binaural beats are believed to 
help improve sleep quality by helping the human brain to gen-
erate brain waves during sleep according to the frequency of the 
binaural beats. Binaural beats with frequency of 1-4 Hz have been 
proposed to induce delta waves in the brain, thus, the deep sleep 
stage will increase and eventually improve sleep quality. Therefore, 
the objective of this pilot study is to evaluate the effects of 1-4 Hz 
binaural beats in generating delta waves to increase the deep sleep 
stage (N3), as measured by electroencephalography.
Methods: A total of 9 right-handed participants (Male, n = 6; 
Female, n = 3) from KMITL institution with age of 18-25 years 
old (21.2 ± 0.97) were included in this pilot study, which uti-
lized within-subjects study. 1-4 Hz binaural beats were created by 
musical chords to prevent monotony from using only one value 
of frequency and this 1-4 Hz binaural beats will generate a fre-
quency of 1-4 Hz by using the difference of sound frequency 
between two ears. On the first night, participants slept without 
listening to binaural beats, while on the second night (7 days 
interval), they listened to 1-4 Hz binaural beats for 30 minutes 
during sleep. Electroencephalograms were recorded using pol-
ysomnography throughout the study.
Results: The results of this pilot study shows that the specific 
binaural beats increase total sleep time (TST), sleep efficiency, 
sleep onset, N1, N3 and REM stages but only N3 stage is statis-
tically significant (p= 0.033). For the N2 stage, it decreases with 
statistical significance (p = 0.049), as calculated by the Wilcoxon-
Signed Ranks test by SPSS software.
Conclusion: 1-4 Hz Binaural beats can help stimulate delta waves 
to increase the deep sleep stage (N3) with statistical significance.
Support (if any): 
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Introduction: Slow waves are a key feature of high-quality, 
restorative sleep that occur during non-rapid eye movement 
(NREM) sleep, which comprises 75–80% of total time spent in 
sleep. Left ventromedial prefrontal cortex (vmPFC) regions have 
been shown to be a prominent “hot spot” where slow waves are 
generated. Slow-wave activity (SWA) is homeostatically regu-
lated, which is believed to reflect the renormalization of synap-
tic strength that counteracts synaptic potentiation and cellular 
stress during wake. Disrupted SWA has been implicated in poor 
cognitive performance. Conversely, enhancement of slow waves 
has been shown to improve performance. Here, we used a novel 
neuromodulatory tool called Transcranial Electrical Stimulation 
with Temporal Interference (TES-TI) to enhance SWA.
Methods: Twenty-eight healthy participants (µ=30.5±10.0 years, 
18 Female) received TES-TI interventions (STIM or SHAM) 
targeting left vmPFC during NREM sleep overnight for one 
(STIM-LOW) or two (STIM-HIGH) nights a week for four weeks. 
Simultaneous 256-channel high-density electroencephalography 
recordings were performed. TES-TI parameters were: 15,000Hz 
carrier frequency, 5mA, 15-second ramp, 3-minute stimulations 
repeated up to 10 times during NREM sleep. Difference frequen-
cies were 1Hz for STIM and 0Hz for SHAM. Data were preproc-
essed and analyzed using MATLAB and EEGLAB. SWA (spectral 
power 0.5–4Hz) was quantified before (PRE), during (STIM), and 
after (POST) stimulations. Percent changes in SWA during (STIM-
PRE) and after (POST-PRE) stimulation were calculated and eval-
uated for statistical significance using paired-samples t-tests with 
Bonferroni correction. Independent samples t-tests were used to 
compare STIM-HIGH and STIM-LOW.
Results: On combined first and last nights, twenty-one STIM 
participants (µ=31.5±10.0 years, 12 Female) showed a significant 
increase in SWA during (t=6.65, p=3.56x10-6) and after (t=7.11, 
p=1.38x10-6) TES-TI stimulation; whereas seven SHAM partici-
pants (µ=27.4±9.8 years, 5 Female) showed no significant changes 
in SWA (during: t=2.24, p=0.148; after: t=2.47, p=0.098). STIM-
HIGH participants (N=10, µ=32.9±11.2 years, 7 Female) had 
greater increases in SWA during stimulation on the last night as 
compared to the first night when compared to STIM-LOW par-
ticipants (N=7, µ=31.6±10.4 years, 2 Female) (t=1.89, p=0.039).
Conclusion: This study is the first to provide evidence support-
ing the ability of TES-TI to enhance SWA during NREM sleep 
overnight.
Support (if any): DARPA STRENGTHEN (HR00112320033)
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Introduction: Military environments are characterized by inad-
equate sleep and high fatigue, which heighten safety-related risk. 
Specific demands, roles, and operational events likely influence the 
presentation of inadequate sleep and the extent to which it can be 
mitigated. Here, we characterized sleep in a sample of U.S. Naval 
Aviation Enterprise personnel throughout a prolonged training 
event and examined the influence of work-related factors on sleep.
Methods: Personnel (n = 195, age = 28 ± 7 years [mean ± SD], 
21% female) from an aviation squadron (n = 62) and an aircraft 
carrier air department (n = 133) were monitored prior to, during, 
and after an extended training exercise (~30 days at sea). Sleep 
was monitored continuously using a commercial sleep track-
ing device (Oura™ Ring Generation 3). Outcomes of interest 
included average total sleep time (TST), sleep efficiency (SE), 
and sleep midpoint for each training phase. ANOVAs were per-
formed to examine the effects of training phase, study cohort, 
and rank (officer vs. enlisted personnel) on sleep outcomes.
Results: Across the training exercise, TST (F2,279.28 = 6.70, 
p =.001), SE (F2,284.58 = 12.69, p <.001), and sleep mid-
point changed (F2,282.12= 42.58, p <.001). Participants slept 
less pre-training (6.46 ± 0.95h) than during (6.68 ± 0.91h) or 
post-training (6.66 ± 0.99h). Conversely, SE decreased from 
pre-training (87.0 ± 4.4%) to during (85.5 ± 4.3%) and post-train-
ing (85.4 ± 5.0%). Further, average sleep midpoint was later dur-
ing training (06:53 ± 4:50) than pre-training (03:84 ± 01:41) or 
post-training (04:37 ± 02:32). Differences in sleep were found by 
rank; officers slept longer and earlier than enlisted personnel.
Conclusion: Sleep varied across training phase in Navy person-
nel; sleep was shorter prior to a prolonged training event and 
sleep timing shifted when the training event started. Notably, 
while changes in TST and SE were modest, there was a marked 
shift in sleep timing due to the increased need for around-the-
clock manning during training. In seeking to optimize sleep and 
reduce fatigue risk in operational settings, external constraints 
such as role and schedule demands must be considered.

Support (if any): Defense Health Agency (work unit no. N2010).
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Introduction: Famers generally awake earlier and work longer 
hours than the average US worker, limiting time for sleep. Moreover, 
farmers are increasingly exposed to high temperatures and face psy-
chological stress due to, for example, climate change-related crop 
loss–via drought or flooding, which can disrupt sleep. Farmers from 
socially disadvantaged groups (e.g., racially and ethnically minor-
itized) face added difficulties, yet sleep health and sleep health dis-
parities among farmers remain understudied.
Methods: To (1) describe sleep characteristics and (2) assess sleep 
disparities among farmers, we used cross-sectional Agricultural 
Health Study survey data collected across multiple years from 
licensed pesticide applicators in Iowa or North Carolina. Sleep 
characteristics were self-reported during enrollment (1993-1997; 
insomnia symptoms); 2013-2015 (short sleep duration (SSD) 
[< 7-hours], excessive sleepiness, daytime napping); and 2019-
2021 (sleep-disordered breathing (SDB), diagnosed sleep apnea 
(DSA)). After applying inverse probability weights for missing-
ness, we estimated the prevalence of each sleep measure. Using 
cross-tabulations and Chi square tests, we described differences 
by age, sex, race and ethnicity, and educational attainment.
Results: Among 34,574 participants (mean age±SD=47±18 
years), 98% were men; 93% identified as Non-Hispanic (NH)-
White, 1.3% various races and ethnicities (American Indian, 
Alaska Native, Asian or Pacific Islander, Hispanic/Latino, multi-
racial, ‘other’), 1.1% NH-Black, 4.1% missing race and ethnicity; 
and 8.4% attained < high school (HS). SSD (37%), napping < 
30-minutes (27%), and SDB (26%) were most prevalent, overall. 
The oldest farmers (aged≥55 years) had the highest prevalence 
of excessive sleepiness (9.2%) and napping ≥30-minutes (31%) 
(all p< 0.05). Women had a higher prevalence of SSD (41% vs. 
37%) and no napping (64% vs. 54%), but men were more likely 
to report SDB (27% vs. 14%) and DSA (23% vs. 10%) (all p< 
0.05). SSD was substantially more prevalent among NH-Black 
(56%) than NH-White farmers (37%, p< 0.01). Farmers with < 
HS vs. ≥HS had higher prevalence of insomnia symptoms, exces-
sive sleepiness, and napping but lower prevalence of SSD, SDB, 
and DSA (all p< 0.05).
Conclusion: Poor sleep characteristics were highly prevalent 
among farmers, and there were disparities by age, sex, race and 
ethnicity, and education. Identifying environmental and soci-
ocultural determinants may inform sleep interventions among 
farmers.
Support (if any): NIEHS Z1AES103325;Z01ES049030
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Introduction: Dialkyl phosphate metabolites (DAPs) are 
common metabolites of  organophosphate pesticides (OPPs) 
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that have been associated with suboptimal sleep behaviors 
in the United States (U.S). However, sex-specific differ-
ences in these associations have not been extensively stud-
ied. Therefore, this study aimed to examine the influence of 
exposure to common OPP metabolites on sleep behaviors 
among U.S. adults.
Methods: A cross-sectional analysis of National Health and 
Nutrition Examination Survey data (2015-2020) was conducted 
(N=4,149 adults, 18-80 years). Demographics and sleep behaviors 
were collected via interviews/questionnaires and concentrations 
of DAP metabolites were extracted from urine samples using 
solid phase extraction-high coupled with isotope dilution-ul-
trahigh performance liquid chromatography(UHPLC)-tandem 
mass spectrometry. Weighted multivariable logistic regression 
models determined the age-, socioeconomic status (SES) and 
body mass index (BMI)-adjusted associations between each 
DAP and sleep behavior. A sex-stratified analysis adjusting for 
the same covariates examined differences in these associations. 
All DAP metabolites were log-transformed to account for their 
skewed distribution.
Results: The mean age of the sample was 47.3 years (52.8% 
female, 16.5% Hispanic/Latino, 62.4% non-Hispanic White, 
11.3% non-Hispanic Black, 5.9% non-Hispanic Asian, and 
3.8% other or multiple races). Over half  the sample (54.1%) 
had overweight or obesity, and 13.6% were socio-economically 
disadvantaged (below poverty line). About 23.7% did not meet 
the recommended 7-hour sleep duration, 24.8% reported trouble 
sleeping, 45.5 % snored ≥3 times a week, 24.5% reported excessive 
daytime sleepiness ≥15 times a month, and 11.5% experienced 
snorting or breath cessation ≥3 times a week. After adjusting for 
age, SES, and BMI, diethyldithiophosphate (DEDTP) was asso-
ciated with a 69% increase in the likelihood of having trouble 
sleeping [aOR=1.69; 95% CI: 1.01,2.86; p< 0.05]. Sex-based strat-
ification showed an increased likelihood of males having trouble 
sleeping when exposed to diethyl phosphate (DEP) [aOR=1.11; 
95% CI: 1.01,1.23; p< 0.05] and DEDTP [aOR=2.56; 95% CI: 
1.14,5.77; p< 0.05].
Conclusion: Findings suggest that exposure to certain DAP 
metabolites is associated with insomnia-related sleep behaviors, 
especially among adult males. Further research is needed to 
understand the causal relationships between DAP metabolites 
and sleep behaviors.

Support (if any): 
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Introduction: Sleep disturbances and mental health concerns 
are highly prevalent among college students, but it is unknown 
whether college athletics may be a protective or risk factor for 
sleep or mental health concerns. Therefore, we aimed to inves-
tigate whether insomnia severity, diary- and wearable-derived 
sleep, and mental health symptoms differ in college student ath-
letes versus non-athletes.

Methods: Participants were 144 college student athletes and 195 
college student non-athletes recruited from two universities in 
the Pac-12 athletic conference (total N=339). Participants com-
pleted a baseline survey, 14-days of daily diaries, and wore a 
wearable device (Fitbit Sense) for 28 days. Statistical analysis was 
conducted using t-tests and linear regression models adjusted for 
age and gender.
Results: ISI scores were significantly lower/better (d=.34, 
p=.002) in college student athletes (M=6.4[4.6]) compared to 
non-athletes (M=8.0[4.9]). Diary- and wearable-derived sleep 
midpoint was significantly earlier in college student athletes 
(diary: M=3:31[0:55], wearable: M=3:48[1:01]) compared to 
non-athletes (diary: M=4:37[1:18], d=.92, p<.001, wearable: 
M=4:45[1:16], d=.80, p<.001). Diary- and wearable-derived 
SOL, WASO, TWAK, TIB, TST, SE, sleep quality, and sleep 
medication use did not significantly differ between athletes and 
non-athletes. All mental health variables were significantly better 
in college student athletes (PSS-4: M=4.1[2.3]; GAD-2: M=.7[.8]; 
PHQ-2: M=.4[.7]; PROMIS-Fatigue SF: M=7.8[2.1]) compared 
to non-athletes (PSS-4: M=5.3[2.6], d=.49, p<.001; GAD-2: 
M=1.5[1.2], d=.70, p<.001; PHQ-2: M=1.0[1.2], d=.62, p<.001; 
PROMIS-Fatigue SF: M=8.9[3.0], d=.41, p<.001). Caffeine 
and alcohol use were significantly lower in college student ath-
letes (caffeine: M=.7[.9]; alcohol: M=.1[.3]) versus non-athletes 
(caffeine: M=.9[.9], d=.27, p=.028; alcohol: M=.3[.6], d=.34, 
p=.001). Athlete status remained a significant predictor of all 
outcomes described above (p’s<.05), after adjusting for age and 
gender.
Conclusion: Participation in collegiate athletics may be protec-
tive against developing insomnia and mental health symptoms, 
potentially attributable to earlier sleep schedules, increased 
physical activity, and/or additional support, social resources, 
and monitoring provided to college athletes. Future directions 
include investigating daily relationships between sleep timing 
and mental health symptoms in athletes and non-athletes.
Support (if any): This study was supported by a Pac-12 Student-
Athlete Health and Well-Being Initiative Grant and an in-kind 
grant from Fitbit Inc. Dr. Dietch’s effort on this project was 
supported by a National Heart, Lung and Blood Institute grant 

1K23HL157698.
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Introduction: Sleep health plays a vital role in overall health 
and understanding the various factors that impair sleep would 
inform development of effective interventions to improve sleep 
health. Our objective was to identify environmental factors in 
the home associated with poor sleep health.
Methods: In the CARDIA Sleep Ancillary Study, we collected 
7 days of wrist actigraphy and measured monitoring light, 
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temperature and sound levels in the participants’ bedrooms 
using small devices placed near the bedside. Sleep health meas-
ures included total sleep time (TST), sleep percentage (TST/sleep 
period), sleep fragmentation and wake after sleep onset (WASO). 
We examined the night-to-night associations between environ-
mental and sleep health measures within individuals using linear 
mixed models. Results are interpreted as the estimated difference 
in the outcome associated with a 1SD increase in the exposure.
Results: Our sample included 356 adults (51% Black, 49% 
White; 65% Women) aged 52-66 years. A greater amount of 
time above 10 lux within individuals was associated with longer 
TST (beta=10.5 minutes, p<.01), lower sleep percentage (beta=-
0.6%, p<.01), greater sleep fragmentation (beta=1.3%, p<.01), 
and greater WASO (beta=4.7 minutes, p<.01). Similar associ-
ations were observed for time above 0 lux. Greater variability 
in temperature across the night was associated with longer TST 
(beta=18.7 minutes, p<.01), lower sleep percentage (beta=-0.7%, 
p<.01), greater sleep fragmentation (beta=0.8%, p<.01), and 
greater WASO (beta=5.8 minutes, p<.01). A larger mean sound 
level during the night was associated with lower sleep percentage 
(beta= -1.0%, p<.01), greater sleep fragmentation (beta=1.1%, 
p<.01), and greater WASO (beta=6.6 minutes, p<.01). Mean lux, 
proportion of time above 60 decibels, and proportion of time 
within optimal temperature range (18.3-21.1 degrees C) were not 
associated with any of the sleep health measures.
Conclusion: Compared to an individual’s typical levels, longer 
duration of light exposure, more variable temperatures and 
higher sound levels during the sleep period were associated with 
poorer objectively measured sleep quality (percentage, fragmen-
tation, WASO). They were also associated with longer TST, per-
haps reflecting sleep extending into daytime hours due to later 
timing, greater fragmentation or WASO. Mitigating these envi-
ronmental factors could improve sleep health.
Support (if any): NHLBI R01HL152442, 75N92023D00002, 
75N92023D00003, 75N92023D00004, 75N92023D00005, and 
75N92023D00006
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Introduction: Cognitive frailty, the co-existence of physical 
frailty and cognitive impairment, is a significant predictor of 
adverse outcomes, including disability and death, in older adults. 
Existing studies on the relationship between insomnia and cog-
nitive frailty have predominantly been conducted in high-income 
settings, with limited investigations in low- and middle-income 
countries (LMICs), where healthcare contexts and social deter-
minants differ substantially. This study investigated the associa-
tion between insomnia symptoms and cognitive frailty in older 
Indians using a nationally representative sample and examined 
sex-specific variations.
Methods: This study utilized data from the Longitudinal Aging 
Study in India (LASI, 2017–18) and included a sample of 26,175 
community-dwelling older adults aged ≥ 60 years. Insomnia 
symptoms included sleep onset insomnia, sleep maintenance 
insomnia, early morning awakening and daytime sleepiness. 
Frailty was assessed using Fried’s phenotype and cognitive 

impairment was assessed based on multiple domains of cogni-
tion such as memory, orientation, arithmetic function, executive 
function, and object naming. Multivariable logistic regression 
models adjusted for sociodemographic, health, and behavioral 
covariates were employed to examine the association between 
insomnia symptoms and cognitive frailty. Stratified analyses 
were used to explore sex differences.
Results: The prevalence of cognitive frailty was 5.8% among 
older adults. Individuals reporting insomnia symptoms had sig-
nificantly higher odds of cognitive frailty (adjusted odds ratio 
[aOR], 1.53; 95% confidence interval [CI]: 1.20–1.97) than those 
without insomnia symptoms. Sleep-onset insomnia was signifi-
cantly associated with cognitive frailty in older men (aOR: 1.67, 
95% CI: 1.01–2.76). Among women, all four insomnia symp-
toms—sleep onset insomnia (aOR: 1.50, 95% CI: 1.12–2.00), 
sleep maintenance insomnia (aOR: 1.60, 95% CI: 1.25–2.05), 
early morning awakening (aOR: 1.50, 95% CI: 1.15–1.95), and 
daytime sleepiness (aOR: 1.34, 95% CI: 1.07–1.68)–were inde-
pendently associated with cognitive frailty.
Conclusion: Insomnia symptoms are strongly associated with 
cognitive frailty in older Indian populations, especially among 
women. Addressing insomnia through cost-effective interven-
tions and lifestyle modifications may potentially mitigate cogni-
tive frailty. Gender-based public health strategies that prioritize 
sleep health awareness and integrate sleep care into geriatric 
frameworks are essential to support healthy aging in LMICs.
Support (if any): 
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Introduction: Shift work, particularly night shift, has been linked 
to poor sleep, which could increase the risks of various chronic 
diseases and mental health issues through potential disruptions 
in the rest-activity circadian rhythm (RAR) caused by the chang-
ing shift schedules. While recent studies have shown that day and 
afternoon shift nurses had better RAR than night shift nurses, 
the extent to which night shifts affect nurses’ RAR is underex-
plored. Therefore, our study aimed to investigate the association 
between different shift work schedules and RAR parameters 
among Hong Kong nurses using actigraphy accelerometers.
Methods: This was a 7-day device-monitored study that 
recruited 201 nurses and 100 daytime office workers. Actigraphy 
accelerometers were applied to collect RAR, sleep and activity 
metrics over a consecutive 168 hours. Of the 301 participants, 
277 participants had at least 96 hours of valid data. A self-re-
ported questionnaire including sociodemographic characteris-
tics, lifelong occupational history, and lifestyle information was 
completed by the participants. Multivariate logistic regression 
models were used to calculate the odds ratios (ORs) and 95% 
confidence intervals (CIs) for the relationships between RAR 
parameters and different shift work profiles.
Results: Nurses in our study tended to be younger, had higher 
monthly earnings, and possessed shorter work durations com-
pared to the daytime counterparts. Furthermore, a higher preva-
lence of poor mental health and sleep disturbances was observed 
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among the nurses than daytime workers. There were 182 nurses, 
and 95 daytime workers had valid actigraphy data. Involving in 
night shift schedule (aOR=3.12, 95%CI: 1.78-5.49) and working 
frequent night shifts (≥ 2 nights) in the past 7 days (aOR=10.94, 
95%CI: 3.67-32.64, ptrend =0.011) were significantly associated 
with reduced amplitude, indicating dampened RAR among 
nurses. Additionally, male sex and low levels of physical activity 
modified the association between work schedules and reduced 
RAR amplitude.
Conclusion: In conclusion, reduced RAR amplitude was signif-
icantly associated with shift work schedules and frequent night 
shift work, and the effect was particularly high among male shift 
workers. While frequent night shift work is not recommended for 
male shift nurses, high levels of physical activity might help shift 
nurses better adapt to night shift work.
Support (if any): Health and Medical Research Fund 
(No.18190471)
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Introduction: Research suggests that individuals’ basic needs, 
including housing stability, and financial security significantly 
influence sleep quality. This study aims to investigate how these 
basic needs relate to insomnia severity among a diverse Latino/a 
and Hispanic population residing in Florida providing valuable 
insights in an under-studied population.
Methods: Data are drawn from the Determinants, Outcomes, 
Responses, and Mechanisms of Insufficient sleep in Rural-urban 
settings (DORMIR) study which investigated environmental 
factors influencing sleep and their association with cardiovascu-
lar health in a diverse Latino/a population in Florida. Among 
603 participants, housing stability (steady place to live, insecure 
housing, do not have a steady place to live), financial ability to 
meet basic needs (very hard, somewhat hard, not hard at all), 
and worries over food security (often true, sometimes true, never 
true) were assessed using the Social Needs Screening Tool (AHC 
HRSN). Additionally, respondents answered the Insomnia 
Severity Index (ISI). The Insomnia Severity Index (ISI) was 
regressed on each of the basic needs in 3 separate models in linear 
regressions, each adjusting for age, sex, race/ethnicity, Hispanic 
origin, marital status, employment, income, Body Mass Index, 
and whether the participant answered the Spanish or English 
version of the questionnaire.
Results: Respondents who are financially secure, when com-
pared to those with who reported “very hard” and “somewhat 

hard” to meet financial obligations, had 2.40 and 1.66 higher ISI 
scores, respectively (β [95% Confidence Interval] (95% CI) = 2.40 
[0.73, 4.08], p=0.005; 1.66 [0.60, 2.72], p=0.002). For housing 
security, compared to those who have a steady place to live, those 
who were worried about losing their housing had 3.08 higher ISI 
scores (β [95% CI] = 3.08 [1.81, 4.35], p< 0.001). For food secu-
rity, those who were worried “often” or “sometimes” about their 
food security when compared to food secure respondents, had 
2.80 and 1.97 higher ISI scores (β [95% CI] = 2.80 [0.81, 4.79], 
p=0.006; 1.97 [0.81, 3.13], p=0.001).
Conclusion: Insomnia severity was associated with financial 
security, housing security, and food security. Basic needs secu-
rity—specifically housing, food, and finances—may be criti-
cal factors to mitigate insomnia severity within the Latino/a 
population.
Support (if any): R01HL152453, R01HL142066, R01HL095799; 

R01MD016236, R01MD016236-03S1
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Introduction: Socioeconomic status (SES) is a robust risk fac-
tor for insomnia and is commonly measured with income and/
or education; however, these factors may better capture access to 
resources instead of social status (i.e., the “status” part of SES). 
One way to better capture social status may be through occu-
pational prestige, which reflects societal respect and status that 
comes with occupational title. We hypothesized occupational 
prestige would be significantly associated with sleep outcomes, 
specifically for insomnia severity and sleep reactivity (i.e., vulner-
ability to sleep disturbances).
Methods: Participants (n = 524) completed a survey assessing 
occupational prestige (categorized by job title), income, and 
education. Jobs were classified into high, medium, or low pres-
tige using a validated ranking system. Only participants who 
were active in the workforce and had insomnia were included. 
The survey also included measures for insomnia severity (ISI), 
and sleep reactivity (FIRST). Data were analyzed using two 
ANOVAs with job prestige as the independent variable, and ISI 
and FIRST as the dependent variables.
Results: Results revealed that sleep reactivity differed by occu-
pational prestige, F (2,521) = 4.7, p <.01. Higher-prestige occu-
pations showed lower sleep reactivity (M = 22.6 ± 6.3) compared 
to low (M = 24.9 ± 6.0) and middle-prestige (M = 25.1 ± 5.9) 
occupations. Insomnia severity, however, did not differ by occu-
pational prestige.
Conclusion: These findings suggest that while job prestige may 
not be associated with the severity of  insomnia, it is associated 
with sleep reactivity. One potential explanation may be that 
higher-prestige occupations serve as a protective factor against 
stress, reducing sleep reactivity and leading to better sleep 
outcomes. This may be because individuals in higher prestige 
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occupations are more likely to have greater self-esteem due to 
higher social status, or because higher prestige jobs often confer 
greater agency (e.g., these are often decision makers), there may 
also be greater internal locus of  control. Additionally, lower 
prestige roles may involve unique stressors that exacerbate sleep 
disturbances. Future research should examine workplace stress 
and its impact on sleep across occupations to better understand 
SES influences and inform interventions and policies.
Support (if any): R01HL159180 awarded to Dr. Philip Cheng.
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Introduction: Decades of research and public education have 
focused on the negative consequences of poor sleep health, 
which spans mood deficits, cognitive challenges, a host of physi-
cal complications, and social difficulties. Less is known about the 
potential positive effects of healthy sleep, which could include 
wellness, productivity, goal achievement, and social function-
ing—all of which can be cumulatively referred to as “flourish-
ing.” This study aimed to document the public’s experiences with 
the myriad benefits of getting healthy sleep.
Methods: Data were drawn from an online, national survey uti-
lizing a probability-based, random sample of 1,372 U.S. adults, 
oversampled for both Black and Hispanic individuals. The sur-
vey was administered in English or Spanish, and included demo-
graphic information and questions probing about the potential 
personal, occupational, home, goal achievement, and social ben-
efits of good sleep. Measures of central tendency were used to 
characterize responses, and χ2 were used to examine group dif-
ferences in the benefits of good sleep health.
Results: The overwhelming majority of adults in the US reported 
positive impacts of getting healthy sleep on their happiness (87%), 
work productivity (90%), home productivity (87%), goal achieve-
ment (86%), and social life (80%). The positive impact of getting 
healthy sleep was robust, observed across all groups; however, 
interesting group differences were observed with older adults 
and males generally reporting lower rates of positive benefits of 
getting healthy sleep compared to younger adults and females. 
Interestingly, no group differences emerged regarding the posi-
tive impact of getting healthy sleep on work productivity, while 
women and people working full-time were more likely to report 
positive impacts of healthy sleep on home productivity. People 
with a Bachelor’s degree or more and those working full-time 
reported higher rates of getting healthy sleep positively impact-
ing their goal achievement. Finally, women were more likely to 
report a positive impact of healthy sleep on their social life.
Conclusion: Getting healthy sleep has a meaningful, positive 
impact on people’s happiness, work and home productivity, goal 
achievement, and social life. While the sleep field has tradition-
ally focused on reducing deficits, sleep appears to serve as a cru-
cial tool to help people flourish.
Support (if any): 
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Introduction: Although satisfaction with life can influence sleep 
health and vice versa, few studies have investigated this rela-
tionship, especially in a nationally-representative sample of US 
adults. Even fewer studies have investigated potential disparities 
in this relationship despite evidence of sociodemographic groups 
having differential exposure to structural and social determi-
nants of life satisfaction such as socioeconomic position and 
health status.
Methods: Therefore, we assessed associations between satisfac-
tion with life and sleep health using cross-sectional data from 
the 2022 National Health Interview Survey. Life satisfaction 
was dichotomized as ‘very satisfied/satisfied’ vs. ‘dissatisfied/
very dissatisfied.’ Sleep duration was defined as ‘recommended’ 
vs. ‘short’ (≥7 vs.< 7 hours), insomnia symptoms as difficulty 
falling or staying asleep: ‘yes’ [most days/every day to either] 
vs. ‘no’ [never/some days for both]), and non-restorative sleep 
as feeling well rested in the past 30 days: ‘yes’ [never/some days] 
vs. ‘no’ [most days/every day]. Adjusting for sociodemographic, 
behavioral, and clinical characteristics, we used survey-weighted 
Poisson regression with robust variance to estimate prevalence 
ratios (PRs) and 95% confidence intervals (CIs) for each sleep 
dimension. We tested interactions by sex/gender along with race 
and ethnicity.
Results: Among 25,090 adults, mean age ± SE was 48.1±0.2 
years and 54% were women. Life satisfaction was reported 
by 93% of  Non-Hispanic (NH)-American Indian/Alaska 
Native adults 94% NH-Multiracial/other, 95% NH-Black, 
95% NH-White, 97% Latine, and 98% NH-Asian adults. 
Overall, satisfaction vs. dissatisfaction with life was associ-
ated with higher prevalence of  recommended sleep duration 
(PR:1.14 [95% CI:1.07-1.21]). Satisfaction with life was more 
strongly associated with higher prevalence of  restorative sleep 
among men vs. women (PRmen:1.26 [95% CI:1.21 ̶ 1.32] vs. 
PRwomen:1.17 [95% CI:1.12 ̶ 1.22]; p-interaction< 0.05). 
Satisfaction vs. dissatisfaction with life was most strongly 
associated with a 39% lower prevalence of  insomnia symp-
toms among Latine adults (PRLatine:0.61 [95% CI:0.47-0.78] 
followed by a 34% lower prevalence among NH-Black adults 
(PRNH-Black:0.66 [95% CI:0.50-0.87] compared to a 14% 
lower prevalence of  insomnia symptoms among NH-White 
adults (PRNH-White:0.86 [95% CI:0.78-0.95]; p-interaction< 
0.05).
Conclusion: Satisfaction with life was associated with better 
sleep health. Specifically, life satisfaction was more strongly 
associated with restorative sleep among men and less insomnia 
symptoms among Latine and NH-Black adults.
Support (if any): 
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HEALTH BEHAVIORS
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Eric Fields6

1 Beth Israel Deaconess Medical Center, 2 Scola Strategies, 3 
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Introduction: Growing evidence suggests that major socio-po-
litical events can have dramatic impacts on “public mood” and 
emotional well-being. Our 2020 election study found that the 
effects can extend to other health behaviors, such as sleep and 
alcohol use. Here, we aimed to replicate these findings during 
the 2024 US Election and expand our understanding by assess-
ing the impact on additional health outcomes, such as cannabis 
and nicotine use, dietary habits, exercise, optimism, hopefulness, 
worry, and anxiety.
Methods: A non-representative, primarily liberal-leaning 
(71.9%) convenience sample of US- (n=297) and non-US-resid-
ing (n=54) participants were recruited. Participants responded 
to daily online surveys assessing their affect, sleep, alcohol con-
sumption, and other health measures during a baseline period 
(October 7-19, 2024) and in the days surrounding the 2024 elec-
tion (October 27-November 9, 2024).
Results: Preliminary analyses have been conducted on meas-
ures of sleep, mood, depression, and alcohol consumption, with 
plans to report all listed measures at the time of presentation. 
We again found a statistically significant reduction in sleep on 
Election Night followed by recovery sleep post-election. Stress 
again peaked on Election Day but took twice as long (4 days) 
to return to baseline compared to 2020. Alcohol use, negative 
affect, and depression all significantly increased with a sub-
stantially greater increase in depression after this election com-
pared to 2020. Positive affect significantly decreased and did not 
recover for the remainder of the assessment period, unlike 2020. 
Exploratory analyses indicated that more liberal-leaning partic-
ipants were the most affected, with poorer outcomes during the 
election period in measures of sleep, stress, depression, and neg-
ative and positive affect.
Conclusion: We have replicated the negative sleep and psychi-
atric health outcomes brought on by stressful socio-political 
events. While measures followed the same general trajectory, we 
saw a protracted return to baseline in several measures compared 
to 2020. Exploratory analyses also suggest that more severe neg-
ative impacts correlated with being more liberal-leaning. We plan 
to build upon these findings and report the impact on additional 
measures of psychiatric health and health behaviors.
Support (if any): Project was supported by funding from Boston 
College (to EAK) and discretionary research funds from JDP, 

SHS.
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Introduction: Representation biases occur when research cohorts 
do not reflect the distribution of subgroups in a target popula-
tion. These biases can contribute to several types of harms, so 
recent research has worked to assess and address representation 
biases in datasets, including within sleep medicine. Aggregating 
data from multiple studies can help overcome the representation 
biases of individual studies, and this is one rationale behind the 
National Sleep Research Resource (NSRR). In this study, we 
systematically assess representativeness within NSRR compared 
to a U.S. Census target and evaluate the impact of representative 
subsampling on cohort representativeness and clinical covariates.
Methods: We evaluated three large NSRR studies: the Multi-
Ethnic Study of Atherosclerosis (MESA), Sleep Heart Health 
Study (SHHS), and Wisconsin Sleep Cohort (WSC). We 
extracted harmonized demographic data from the first NSRR 
timepoint and assessed representativeness via Kullback-Leibler 
divergence (KLD), a measure of distribution similarity, to a 
comparable subset of Census population estimates. We then 
subsampled records for representation using a variation of our 
previously described methodology,12 both from each dataset 
individually and together. Because of stochasticity in record 
selection, experiments were repeated 40 times and mean values 
with 95% confidence intervals were reported.
Results: Total cohort KLDs for MESA, SHHS, WSC, and 
the combination of all datasets were, respectively, 1.17, 0.36, 
0.62, and 0.33 (lower being more representative). Subsampling 
records yielded significantly more representative cohorts, with 
respective mean minimum KLDs [95% CI] of 0.61 [±0.001], 0.16 
[±0.001], 0.29 [±0.001], and 0.09 [±0.002] achieved at sample 
sizes of 348, 140, 131, and 251 (i.e., most representative subsets). 
Representative subsampling did not shift mean cohort body 
mass index, apnea-hypopnea index with 3% desaturation crite-
ria, total sleep time, and wake after sleep onset index in a clini-
cally substantial manner.
Conclusion: We demonstrate that representative cohorts may 
be subsampled from NSRR and how combining datasets may 
improve representation, as postulated. While representative sub-
samples differ substantially in their demographics, they do not 
substantially differ in mean clinical covariates from their respec-
tive total cohorts, supporting the feasibility of dataset aggrega-
tion in future studies.
Support (if any): VAB was funded by F30HL168976. NSRR 
funding information is available at https://sleepdata.org.
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INCENTIVES FOR SLEEP: A RANDOMIZED 
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Ariadne Dias Godinho1, Michael Scullin1
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Introduction: Insufficient sleep is prevalent among college 
students and is linked to poorer health, lower academic per-
formance, and reduced well-being. Educating students on the 
importance of sleep typically has minimal impact on nighttime 
behaviors. One potential solution is to complement sleep educa-
tion with financial incentives to encourage greater prioritization 
of good sleep habits (e.g., earlier bedtimes). Using a randomized 

https://sleepdata.org
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controlled design, we investigated whether a combined educa-
tion+incentive intervention initially improves sleep patterns and 
whether effects persist following removal of incentives.
Methods: Following a one-week baseline, 110 college students 
(mean age = 18.34 years, 71.9% female, 45.6% non-Caucasian, 
76.3% freshman) completed a sleep education program and were 
randomized into two groups. The Intervention group received 
financial incentives for achieving 8+ hours of sleep per night. 
The Comparison group earned compensation based on perfor-
mance on a sleep-related quiz. Sleep was measured objectively 
with actigraphy and subjectively through diaries and question-
naires. One month later, participants completed follow-up actig-
raphy and questionnaires (no incentives provided during this 
phase). Randomization was automated, instructions were deliv-
ered via pre-recorded videos, and analysts were blinded to group 
assignments. Materials and hypotheses were registered to https://
osf.io/a2yck.
Results: There was a significant group-by-time interaction, F(1, 
105)=9.11, p< 0.01, such that the Intervention group showed 
an increase of  23 minutes/night from baseline (M=411.31 min-
utes, SD=41.01) to post-intervention (M=434.34, SD=51.57) 
whereas the Comparison group showed a decrease of  2 min-
utes/night (baseline: M=412.60, SD=58.49; post-intervention: 
M=410.29, SD=49.63). Sleep efficiency did not change across 
groups or phases (ps>.10). There was a delay in both rise times 
and bedtimes across phases (ps<.05), but the financial incen-
tive Intervention led to relatively earlier bedtimes during the 
post-intervention phase (F(1,106)=7.89, p< 0.01). At the one-
month follow-up, sleep duration returned to baseline levels 
(ps>.10).
Conclusion: Financial incentives temporarily improve sleep 
duration by encouraging earlier bedtimes; however, the ben-
efits are lost one month later when the incentive had been 
discontinued.
Support (if any): Support provided by the National Science 
Foundation (1943323).
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HEALTHY SLEEP DURATIONS APPEAR TO VARY 
ACROSS CULTURES
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Introduction: Sleep duration is a reliable predictor of health 
outcomes. However, average sleep duration varies significantly 
across countries, with Japan and other East Asian countries 
reporting the shortest average sleep durations, and some Western 
European countries the longest. These disparities exceed 90 min-
utes, raising the question of whether countries with shorter sleep 
durations may be suffering from worse health. These striking 
differences highlight the need for cross-cultural research to bet-
ter understand the relationships between culture, sleep duration, 
and health.
Methods: We conducted a pre-registered cross-national survey 
of approximately 5000 participants across 20 countries regard-
ing sleep duration and current health using Qualtrics sampling 
panels. We used multilevel modeling to explore the relationships 
between self-reported sleep duration and health both within and 
between countries.

Results: France had the longest average sleep duration at 7 
hours 52 minutes, whereas Japan had the shortest average sleep 
duration at 6 hours and 18 minutes for a range of 94 minutes. 
Within countries, participants with longer sleep duration had 
better health on a health composite variable that included men-
tal health, subjective health, and chronic conditions (b = 0.09, 
95%CI = [0.07-0.10], p = < 0.001). In contrast, national sleep 
duration did not predict health (b = 0.09, 95%CI = [-0.10, 0.27], 
p = 0.349). ANOVA revealed a significant difference between 
sleep durations that are associated with optimal scores on the 
health composite variable F(19, 4913) = 44.97, p <.001, partial 
η2 =.15, 90%CI [.13,.16]. Participants who slept closer to their 
cultural ideal sleep duration had higher health composite scores 
(b = -0.06, 95%CI = [-0.08, -0.10], p = < 0.001).
Conclusion: The optimal amount of sleep, as it relates to health, 
appears to vary across countries suggesting that sleep needs are 
flexible within limits and shaped by cultural norms.
Support (if any): Social Science and Humanities Research 
Council Canada
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Introduction: Perinatal women experience numerous phys-
iological and behavioral challenges, including heightened 
stress and sleep difficulties. These issues are more prominent 
among minority women of  color. Studies have highlighted 
the adverse impact of  maternal stress on sleep quality. Yet, 
research exploring this relationship among underrepresented 
groups remains limited. This study uses a virtual reality (VR) 
program to investigate the relationship between stress and 
sleep among a marginalized perinatal woman, addressing a 
critical research gap.
Methods: A pre-and post-design study, Nurturing Moms, 
assessed the effectiveness of a maternal health VR program 
on stress among expectant (0-36 weeks gestation) and post-
partum (up to 12 months) Black and Latina and/or Hispanic 
women. Forty-six women completed baseline surveys (expect-
ant: 29.3±4.8 years; postpartum: 31.6±5.1 years) via REDCap. 
Surveys included the Perceived Stress Scale (PSS) and Patient 
Reported Outcomes Measurement Information Systems 
(PROMIS) Short Form v1.0 – Sleep Disturbance 4a, measur-
ing stress and sleep quality, respectively. Spearman Correlation 
and Linear Regression with Bootstrap (adjusting for race, age, 
and income level) examined the relationship between stress and 

https://osf.io/a2yck
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sleep. The stratified analysis explored variations across racial 
subgroups.
Results: A statistically significant correlation was observed 
between PSS scores and PROMIS scores (rs =.379, p =.009), 
indicating that higher maternal stress level was associated with 
greater sleep difficulties. While the overall regression model was 
not significant, F (4, 41) = 1.41, p > 0.05, maternal stress was 
identified as a significant predictor of sleep disturbance (β =.396, 
p =.026). The stratified analysis revealed a stronger correlation 
(rs =.398, p =.044) between higher stress levels and sleep dis-
turbances among Latina and/or of Hispanic origin compared to 
perinatal women of color.
Conclusion: The analyses emphasize a significant correlation 
between maternal stress and sleep disturbance, with a stronger 
association observed among Latina and/or Hispanic women. 
Although the overall regression model was non-significant, 
likely due to limited sample size and reduced statistical power, 
maternal stress remained a key predictor. Future research should 
explore socio-cultural factors and additional moderators, on a 
larger and more diverse scale.
Support (if any): R01HL152453, R01HL142066, R01HL095799, 
R01MD016236, R01MD016236-03S1, R01MD004113, 
R01AG072644, R01AG067523, R01AG075007, U19AG074865

Abstract citation ID: zsaf090.0485

0485
PATTERNS OF NIGHTTIME CAREGIVING AND 
PARENT-INFANT SLEEP OUTCOMES: A LATENT CLASS 
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Introduction: Parental-infant sleep and sleep problems are a sig-
nificant source of stress for parents. Although greater paternal 
involvement in childcare is broadly associated with improved 
maternal and infant sleep outcomes, there is limited under-
standing of how different patterns of nighttime caregiving are 
distributed across families and their unique implications for 
parent-infant sleep. Identifying distinct caregiving arrangements 
and their relationships with sleep outcomes could provide criti-
cal insights into optimizing nighttime care practices for families.
Methods: We recruited 138 parent dyads who had an infant 
between 6 to 18 months of age to complete an online ques-
tionnaire about parental division of nighttime care, parental 
sleep, infant sleep, parental mental health, and relationship 
satisfaction.
Results: These nighttime caregiving patterns were identified 
as: Mother Exclusive, Mother Dominant, Mother More than 
Partner, Equal Contribution, and Partner More than Mother. 
Significant differences in parental sleep duration and quality 
and number of  infant night wakes were observed across groups 
(p < 0.001). Patterns involving greater paternal involvement, 
such as Equal Contribution and Father Major, were associ-
ated with reduced parental fatigue and improved parental sleep 
quality.
Conclusion: A greater proportion of nighttime infant care is 
provided by mothers compared with partners. The findings sug-
gest that greater paternal involvement is associated with better 
parental sleep quality. Longitudinal and experimental studies are 
needed to further investigate causal relationships between night-
time caregiving patterns and family sleep outcomes. Additionally, 

exploring barriers to greater paternal involvement and strategies 
to encourage equitable caregiving could inform interventions 
aimed at optimizing family functioning and well-being.
Support (if any): University of Victoria Internal Research Grant
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Introduction: Prior studies on changes in sleep duration over the 
course of the menstrual cycle in women of child-bearing age has 
shown mixed evidence on any systematic variation in duration or 
sleep stage. However such studies have either relied on a limited 
number of observed nights in a sleep laboratory or self-reported 
sleep values. Consumer wearable devices offer the capability 
of tracking sleep longitudinally in a large cohort of users, and 
revealing patterns of interest.
Methods: Users of commercially available wearable devices 
(Fitbit devices) are enabled to record the timing of their men-
strual cycles (e.g. date of period or onset), and can consent to 
allow such data to be analyzed at an aggregate level for research. 
This analysis reviewed wearable recorded sleep parameters from 
5409 users (not using hormonal birth control) who recorded at 
least 51 periods and 1200 nights of recorded sleep stage over a 
58 month time segment. By using the date of period onset as 
an anchor timing (Day 0), we considered changes in estimated 
sleep duration, and the distribution of sleep stages across the 
menstrual cycle.
Results: The population had an average age of 36± 7 yrs at 
study start, and BMI of 27.5±6 kg/m2. There was a small but 
significant change in population sleep patterns over the course 
of the menstrual cycle. Sleep duration was at its lowest in the 
pre-menses phase (nadir at Day -2), then climbed steadily during 
the menses and follicular phase (peak at Day 3), before dipping 
again around ovulation, followed by an increase in mid-luteal 
phase. However, the overall range of variation was small with 
a deviation of approximately 7 mins from nadir to peak. The 
population level trends were somewhat blunted in women using 
hormonal birth control versus those not using such birth con-
trol, consistent with a hypothesis that the changes in estrogen 
and progesterone have a small effect on sleep parameters over the 
course of the menstrual cycle.
Conclusion: Consistent with self-report sleep duration and 
smaller scale laboratory studies, we demonstrated that sleep 
duration varies over the course of the menstrual cycle.
Support (if any): This research was funded by Google Inc.
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Introduction: Shiftwork is associated with an increased risk for 
adverse health outcomes, including higher incidence and exac-
erbation of pre-existing pain compared to non-shiftworkers. 
Evidence suggests that men and women have different pain sen-
sitivity responses; however, it is unknown if  there are sex-specific 
effects of shiftwork on pain. Therefore, we examined how pain 
was affected by shiftwork in a sex-specific fashion.
Methods: General pain levels were assessed on a 10-point scale 
(0=no pain, 10=worst imaginable pain) during a baseline daytime 
work schedule among 89 participants (66 males) and reassessed fol-
lowing 1-year of working as a new transit bus operator. Based on 
self-reported work schedules, participants were classified into work 
groups as either having mostly worked a day schedule or a shift-
work schedule (>33% of hours outside 0800-1700) across the year. 
Baseline differences between sexes were assessed using independ-
ent t-tests. Mixed effects models were used to assess the within-sex 
effects of time (baseline vs. 1-year) and work group (day vs. shift) 
on pain. The relationship between percent days working shiftwork 
at 1-year and pain was assessed using Pearson correlation analyses.
Results: There was no significant difference in age between males 
and females (mean±SD; 44±14.2yrs vs. 42±12.1yrs, respec-
tively, p=0.53). Overall, pain levels decreased by 40% across 
the year (1.37±1.7 vs. 0.82±2.2, p< 0.01). Among males, there 
was an interaction between time and work group (p=0.02) such 
that pain was significantly reduced in the day group at 1-year 
(3.38±1.71 vs. 2.00±2.12; p<.01), yet did not significantly change 
in the shiftwork group (2.37±1.14 vs. 2.11±1.53; p=0.70). There 
was no effect observed among females (p=0.81), but there was a 
non-significant trend for percent shiftwork being positively cor-
related with pain among males (r=0.23; p=0.07).
Conclusion: Night shiftwork may be one contributing factor 
for maintaining pain levels, particularly amongst males. While 
global pain questionnaires provide modest insight into changes 
in pain over time, further work is needed to identify how dif-
ferent pain conditions respond to shiftwork. Additionally, more 
work is needed to consider sex-specific pain modulation that 
may be masking shiftwork’s effect on pain in females.
Support (if any): NIH K01HL146992, R01HL105495, 
R35HL155681, T32HL083808, ARCS Foundation Oregon, 
OHSU School of Nursing PhD Student Scholarship Award
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Introduction: Sleep health is influenced by social and structural 
factors such as income, housing, commuting, and noise. This 
study examines sleep duration, sleep latency, and sleep adequacy 
and associated factors in Hong Kong, the city with high income 
inequality and the lowest per capita living space in the world.
Methods: An anonymous, cross-sectional telephone survey was 
conducted on adults in Hong Kong, 2024 (n=500). Descriptive 
statistics (mean, standard deviation, and frequencies) summa-
rized sleep data: (1) sleep duration, (2) time to fall asleep (sleep 
latency), and (3) sleep adequacy. Associated sociodemographic 
(e.g. sex, income), behavioural (e.g. exercise habits, commuting 

time) and environmental factors (e.g. housing type, ambient 
noise, residential area) were also examined to identify patterns in 
sleep disparities using multivariable regression analyses.
Results: Preliminary findings show that sociodemographic factors 
are significantly associated with sleep. In particular, females and peo-
ple with lower income reported shorter sleep duration (mean < 6.1 
hrs), longer time to fall asleep (mean > 36 minutes), and lower sleep 
adequacy (mean < 7.6 hrs) than higher income groups and males (p< 
0.05). Noise disturbances were more also common in lower-income 
groups, worsening sleep outcomes. Behavioural and environmental 
factors also contribute significantly to poor sleep quality (p< 0.05).
Conclusion: Targeted interventions are required to address sleep 
inequalities in those sociodemographic groups with poor sleep 
such as women and lower income individuals. Since personal 
and environmental factors contribute to sleep health disparities 
in Hong Kong, there is a need for sleep interventions that go 
beyond the personal level. As sleep is a vital component of good 
health, sleep health should be included in public policy discus-
sions in high population density, urban environments.
Support (if any): Health and Medical Research Fund (HMRF) 
of Hong Kong, China-ORKTS Project ID 488355941
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Introduction: Sleep-dependent declarative memory is negatively 
affected by obstructive sleep apnea (OSA) in middle-aged adults. 
Older age is associated with deficits in learning and cognition. 
Three age-related comorbidities that may contribute to this rela-
tionship are OSA, Alzheimer’s, and weight gain. We hypothesize 
that, as in middle-aged adults, poorer health would be associated 
with worse declarative memory in older adults.
Methods: Seventy-nine adults (65-83 years; mean age=70; 44% 
female) were enrolled as part of a larger study. Participants com-
pleted polysomnography to assess OSA status, defined as >5 
apnea-hypopnea events/hour (3% AASM Recommended Criteria). 
Participants with APOE4+ status, identified via saliva-based genetic 
screening, were classified as high risk for Alzheimer’s. Overnight 
declarative memory was assessed using the San Diego Word Pairs 
Associates (WPA), where participants learned 40 semantically 
related word pairs prior to sleep and tested after sleep. Linear regres-
sion modeled the effects of OSA status, Alzheimer’s risk, and over-
weight status (BMI>25) on WPA performance with post-hoc t-tests. 
Spindle oscillations (slow: 9-12Hz, fast: 12-15Hz) were measured 
from central EEG electrodes during NREM sleep.
Results: There was a significant fixed effect of overweight sta-
tus on WPA performance (f(1,75)=4.4, p=0.04) but not for OSA 
(f(1,75)=0.6, p=0.93) or Alzheimer’s risk (f(1,75)=127, p=0.18). 
Post-hoc analysis suggested that overweight participants recalled 
fewer word pairs than their normal/underweight counterparts 
(102.3% vs 107.1% recalled, t(70)=-2.6, p=0.01), and this effect was 
seen only among men, t(34)=5.3, p<.001). Overweight participants 
also had a lower density of fast sleep spindle density (1.5 vs 1.9 spin-
dles per minute, t(45)=-2.1, p=0.04) but no difference in slow sleep 
spindle density (1.5 vs 1.4 spindles/minute, t(58)=0.8, p=0.4).
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Conclusion: Overweight older men exhibited poorer overnight 
declarative memory alongside reduced density of fast sleep spindles, 
which are critical for memory consolidation. OSA was not associ-
ated with memory deficits, likely due to the limited number of partic-
ipants without OSA (72 vs. 7). This imbalance may have masked the 
effect of OSA on cognition or suggests that alternative mechanisms 
underlie OSA in older adults, particularly among men. Moreover, 
men may face greater metabolic impacts of excess weight, potentially 
impairing memory-related neural processes during sleep.

Support (if any): 

Abstract citation ID: zsaf090.0490
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HEAT STRESS IN RELATION TO SLEEP HEALTH 
AMONG FARMERS
Wensu Zhou1, Symielle Gaston1, Christine Parks2, Dale Sandler3, 
Chandra Jackson1

1 National Institute of Environmental Health Sciences, 2 National 
Institute of Environmental Health Sciences, National Institutes of 
Health, 3 NIEHS

Introduction: Sleep is sensitive to daytime and nighttime tem-
perature extremes, which are being amplified by climate change. 
Many prior studies have not accounted for heat stress, which 
includes temperature, humidity, wind speed, sun angle, and solar 
radiation. Furthermore, weather-exposed workers such as farm-
ers may be particularly vulnerable but are understudied.
Methods: To address these important literature gaps, we used 
survey data from the Agricultural Health Study of  farmers 
in Iowa and North Carolina (NC), linked to heat stress data 
from the National Centers for Environmental Prediction for 
including daily measures from May–September of  2013–2015. 
Absolute heat exposure was based on the average of  wet bulb 
globe temperatures (WBGT) 2 days prior to the interview date. 
Relative heat exposure was defined as the difference between 
absolute heat exposure and the 92.5th percentile of  WBGT. 
Sleep measures included short sleep duration (< 7 hours vs. ≥7 
hours), daytime sleepiness (≥3 days/week vs. < 3 days/week), 
daytime napping (yes vs. no), and long nap duration (≥30 min-
utes vs. < 30 minutes). Adjusted for sociodemographic charac-
teristics, log-binomial models were used to estimate prevalence 
ratios and 95% confidence intervals (PR[CI]) in NC and Iowa, 
separately.
Results: Among 9,261 farmers, median age was 63.0 [IQR= 56.0–
72.0] years and most (75.7%) were from Iowa. Overall, 37.2% 
reported short sleep duration, 9.2% reported daytime sleepiness, 
47.2% reported daytime napping, and 27.0% reported long naps 
Mean absolute heat measures were 78.7 °F (IQR= 72.2–84.5) in 
NC and 70.8 °F (IQR 66.5-74.7) in Iowa, and relative measures 
were –7.7°F (IQR= -12.3, -4.2) in NC and -7.7°F (IQR= -11.8, 
-4.0) in Iowa. A standard deviation (SD) increase in WBGT 
was not associated with short sleep (PR-NC=1.00 [95% CI: 
0.99–1.02]; PR-Iowa=1.01 [1.00-1.02]) nor daytime sleepiness 
(PR-NC=1.00 [0.99–1.01]; PR-Iowa=1.00 [0.99-1.00]). WBGT 
was associated with a higher prevalence of daytime napping in 
NC (PR=1.03 [1.01-1.04]), but not in Iowa (PR=1.00 [1.00-1.01]) 
and not for long naps (PR-NC=1.02 [0.97–1.02]; PR-Iowa=0.99 
[0.98-1.00]). Relative heat exposure was associated with daytime 
napping in NC (PR=1.02 [1.00-1.03]).
Conclusion: Heat stress was associated with more daytime nap-
ping among farmers in NC.
Support (if any): 
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EXAMINING THE PREDICTORS OF SLEEP 
DISTURBANCE AND OUTCOMES IN BLACK COLLEGE 
STUDENTS
Crishnaa Joshi1, Abisha Ebenezer2, Jay Bradford1, Ronald 
D Taylor1

1 Temple University, 2 Seton Hall University

Introduction: Sleep disturbance is a significant concern among 
Black college students linked to diminished mental and physical 
health and poor college adjustment. Identifying key predictors 
of sleep disturbance is crucial to understanding its etiology in 
this population. Thus, we examined both the predictors of sleep 
disturbance as well as the subsequent effect of sleep disturbances 
on their mental health.
Methods: The sample consisted of Black students attending a large 
predominantly White university (n = 263, 82.37% female, Mage = 
20.3 years, 19.4% low SES). Sleep disturbance was assessed via the 
Pittsburgh Sleep Quality Index (PSQI), with 81.4% of participants 
reporting poor sleep based on the recommended 5-point cutoff. 
The first multiple linear regression model examined the predic-
tors of sleep disturbance, which included individual and collec-
tive race-related stress, ethnic identity, online racism, self-efficacy, 
gender, age, and income. All predictors were centered to interpret 
effects relative to the mean. Additional models explored the effect 
of sleep disturbance on depressive and anxiety symptoms.
Results: Race-based and gender-based differences in sleep qual-
ity emerged. Overall, our model explained 23.6 percent of the 
variance in sleep disturbance (R2=.236, p <.01). Individual 
race-related stress (B=.095, p <.01) and online racism (B=.069, p 
<.01) were positively associated with sleep disturbance, indicat-
ing that greater exposure to these stressors predicted higher sleep 
disturbance. Ethnic identity (B=−.079, p <.01) was inversely 
associated with sleep disturbance, suggesting a buffering role. 
Gender differences emerged, with participants identifying as 
“other” reporting significantly higher sleep disturbance (B=3.80, 
p <.01) than males. Females also reported higher sleep distur-
bance, nearing significance (B= 1.21, p= 0.085). Higher family 
income (401% or above the federal poverty level) was associ-
ated with lower sleep disturbance (B=−1.72, p <.05). Collective 
race-related stress, self-efficacy, and age, were not significantly 
associated with sleep disturbance. Sleep disturbance was sig-
nificantly associated with higher levels of depression (B=1.76, 
p<.01, R2=0.29) and anxiety (B=2.06, p<.01, R2=0.286).
Conclusion: Our findings emphasize the importance of address-
ing systemic and interpersonal stressors, such as online racism 
and individual race-related stress in interventions targeting sleep 
health as well as promoting protective factors such as ethnic 
identity in Black college students.

Support (if any): 
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SLEEP AND ACADEMIC PERFORMANCE IN 
UNIVERSITY STUDENTS: A CRITICAL APPRAISAL
Blake Barley1, Ariadne Dias Godinho1, Michael Scullin1

1 Baylor University

Introduction: Conventional wisdom is that sleep loss is harmful 
to students’ academic performance. Yet, previous meta-analyses 
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investigating the association between sleep quantity/quality and 
academic performance indicate small-sized correlations (r=.03 to 
r=.15). The goal of this work was to critically evaluate the study 
design characteristics in the sleep-academic performance literature 
to inform why effect sizes may be low overall, as well as to evaluate 
whether causal direction can be determined by existing work.
Methods: We systematically searched three databases (PubMed, 
PsycInfo, and Web of Science) through September 2023. Studies 
were included if  they were published in English, were original 
research published in a peer-reviewed journal, included college 
or university student participants, assessed sleep, and assessed 
academic performance/achievement. All studies were screened 
by two independent reviewers. Extracted variables included 
study author, publication year, study country, study sample size, 
mean age, percentage of females, study population, study design, 
type of sleep measurement, type of academic performance meas-
urement, covariates used in analyses, and sleep-academic perfor-
mance outcomes. Sleep variables of interest were sleep quality, 
sleep duration, sleepiness, bedtime, rise time, and chronotype.
Results: 282 studies reported associations between academic 
performance and sleep variables, with 62.1% reporting at least 
one significant association. Academic outcomes were often 
assessed by self-reported grades (65.2%, k=184) and very few 
studies (3.9%) used objective measurements of sleep (e.g., actig-
raphy). Most studies relied on cross-sectional rather than longi-
tudinal designs (81.2%, k=229), and fewer than half  of studies 
adjusted for potential confounding variables in analyses (38.4%, 
k=108). All studies focused on correlational analyses; no studies 
used randomized controlled experimental designs.
Conclusion: Small effect sizes for sleep-academic associations 
may be explained by non-optimal measurement (self-report) and 
minimal use of longitudinal sleep monitoring. The true relation-
ship between sleep and academic outcomes may be larger, but 
rigorous experimental designs will be necessary to disentangle 
the causal direction(s) between sleep and academic performance.

Support (if any): 
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SLEEP DISTURBANCE AND ALCOHOL USE DURING 
THE COVID-19 PANDEMIC: A QUALITATIVE ANALYSIS 
OF YOUNG ADULTS WITH COMORBID INSOMNIA AND 
HEAVY DRINKING
Mairead Moloney1, Justin Verlinden2, Karen Ingersoll3, 
Lee Ritterband4, Jessica Weafer5

1 University of Miami Miller School of Medicine, Department of 
Informatics and Health Data Science, 2 University of Kentucky, 3 
University of Virginia School of Medicine, 4 University of Virginia, 
5 Ohio State University

Introduction: The COVID-19 pandemic significantly impacted 
both sleep patterns and alcohol consumption, yet little is known 
about these effects in individuals with pre-existing sleep dis-
turbance and heavy drinking. This study examined how young 
adults with comorbid insomnia and heavy drinking perceived 
pandemic-related changes to their sleep and alcohol use patterns.
Methods: Heavy drinking men (n = 28) and women (n = 42) with 
insomnia were interviewed as part of a study evaluating digital 
cognitive behavioral therapy for insomnia. Semi-structured qual-
itative interviews were conducted at baseline and after program 
completion. Interviews were digitally recorded, professionally 

transcribed, and coded using a multi-stage, inductive process 
aided by NVIVO software.
Results: Most participants were female (60%) and white (81%) 
with an average age of 26 (SD 6.1). Participants described signif-
icant pandemic-related disruption to sleep timing and quality. 
Many reported temporal structure loss: “At the beginning of the 
pandemic, I had no sense of time at all. I didn’t know the differ-
ence between night and day. I was sleeping during the day, staying 
up and partying at night.” While some participants reported that 
flexible schedule improved their sleep (“I think it’s helped... I’m able 
to sleep in until my meetings start,”) others reported deterioration 
due to increased demands: “a lot of professors just think we’re at 
home, so we can do 18,000 assignments... I think my sleep has been 
impacted by that.” Similarly, loss of temporal structure impacted 
drinking patterns. Some participants, particularly students, 
reported increased drinking (“all of our classes are online...so our 
schedules are more flexible to drink if we want to,”) while others 
noted reduced alcohol consumption due to quarantine: “during the 
thick of COVID, it made me drink less because nothing was open.”
Conclusion: The pandemic altered sleep patterns among young 
adults with pre-existing sleep disturbance, particularly affecting 
sleep timing and circadian organization. While increased sched-
ule flexibility benefited some, loss of temporal structure often 
exacerbated sleep difficulties. Effects on alcohol use were also 
variable. These findings highlight the need for targeted interven-
tions addressing both sleep and substance use behaviors during 
periods of environmental and social change.
Support (if any): Pilot Award Funds,T32 AA027488, R21 
AA029201, R01 AA030308
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AGE AND GENDER-SPECIFIC ASSOCIATIONS 
BETWEEN SEVERE SLEEP APNEA AND ALL-CAUSE 
MORTALITY IN FEMALE VETERANS: INSIGHTS FROM 
A RETROSPECTIVE COHORT STUDY
Amin Ramezani1, Mehrnaz Azarian2, Arash Maghsoudi2, 
Susan Redline3, Thomas Penzel4, Javad Razjouyan2, 
Amir Sharafkhaneh2

1 IQUEST, 2 Baylor College of Medicine, 3 Department of 
Medicine, Brigham and Women’s Hospital, Harvard Medical 
School, 4 Charité - Universitätsmedizin Berlin

Introduction: Sleep apnea (SA) is a prevalent sleep disorder 
associated with increased health risks, including mortality. 
While previous studies largely focused on male populations, 
gender-specific associations remain underexplored. This study 
aimed to investigate the association between severe SA and all-
cause mortality in a large cohort of female veterans, emphasiz-
ing age-specific interactions and their clinical implications.

Methods: This retrospective cohort study analyzed 19,334 
female veterans referred for sleep evaluation between 1999 
and 2022. A validated natural language processing (NLP) tool 
extracted apnea-hypopnea index (AHI) from electronic medical 
records, stratifying participants into severe SA (s-SA, AHI ≥30; 
33%) and no SA (n-SA, AHI < 5; 67%). Participants were fur-
ther stratified into age groups: Young (≤40 years), Middle-aged 
(40< age < 65 years), and older adults (≥65 years). Mortality 
risks were analyzed using Cox proportional hazards models, 
adjusted for age, body mass index (BMI), race/ethnicity, and 
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Charlson Comorbidity Index (CCI). Kaplan-Meier survival 
curves examined survival trends.
Results: Participants with s-SA exhibited higher BMI 
(34.32±6.73 vs. 30.86±6.01) and greater comorbidity burden 
(CCI ≥2: 16.86% vs. 8.55%) compared to the n-SA group. All-
cause mortality (4.66% vs. 3.28%) and the prevalence of cardio-
vascular (47.54% vs. 34.54%) and metabolic conditions (56.86% 
vs. 35.81%) significantly exceeded in s-SA compared to n-SA. 
The unadjusted odds ratio for mortality in s-SA compared to 
n-SA was 1.44 (95% CI: 1.24–1.68), which decreased to 0.64 
(95% CI: 0.54–0.76) after adjusting for covariates. The Kaplan-
Meier analysis revealed that only in older adults (≥65 years) with 
s-SA all-cause mortality was lower than in n-SA. In the other two 
age groups, mortality did not differ in s-SA compared to n-SA.
Conclusion: In female veterans, severe SA was associated with 
increased mortality, particularly in younger and middle-aged 
individuals, driven by a higher burden of cardiovascular and 
metabolic comorbidities. However, this association diminished 
in older adults, suggesting potential adaptive physiological 
mechanisms. These findings highlight the need for age- and gen-
der-specific approaches in the diagnosis and management of 
severe sleep apnea among female veterans.
Support (if any): 
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INVESTIGATING THE FEASIBILITY OF COLLECTING 
SLEEP AND READINESS DATA PRIOR TO DEPLOYMENT 
ON A U.S NAVY SHIP
Andrew Kubala1, John Ferrand1, Genieleah Padilla1, 
Robyn Englert1, Cameron McCabe1, Evan Chinoy1

1 Naval Health Research Center

Introduction: Maintaining optimal readiness and adequate 
sleep is essential for Navy sailors, particularly when preparing 
for deployment. However, assessment of performance factors 
(e.g., sleep and fatigue, occupational and environmental stress-
ors, mental and behavioral health concerns) is challenging in an 
operational environment. We conducted a pilot study leveraging 
wearable technology for sleep and behavioral health surveillance 
in a shipboard environment. Here, we describe preliminary feasi-
bility data from that study.
Methods: Sailors (n= 244, 27.2±8 years, 14% female) aboard a 
U.S. Navy ship were monitored in-port for 5 weeks prior to leav-
ing for a deployment. They were asked to complete a baseline 
and post-study questionnaire, brief  weekly questionnaires, and 
to continuously wear a wearable device (Oura Ring; Gen 3) to 
collect daily sleep duration data. Sailors were asked to report 
device comfort and usability. Oura data yield was calculated as 
the ratio of (number of days in which sleep data were obtained 
across the entire sample) / (total number of possible days of sleep 
data, given the enrolled sample). Descriptive data are presented 
as proportions and mean and standard deviation.
Results: Response rates for questionnaires varied across the 5 
weeks: baseline= 100%; week 2= 69%; week 3= 51%; week 4= 
34%; post study= 72%. Across each study day, 73±9% of poten-
tial sleep data was collected. Across the study period, 10% of 
participants slept more than 7 hours per night, 82% slept 5–7 
hours, and 8% slept fewer than 5 hours, on average. 77% of par-
ticipants found the ring to be “somewhat” or “very” comfortable, 
and 88% reported the ring was “somewhat” or “very” convenient 
to manage.

Conclusion: The present study demonstrated that adequate 
amounts of questionnaire and wearable sleep data can be col-
lected, even under the many constraints of shipboard settings 
(e.g., high operational tempo, varied leave and work schedules, 
preparations for deployment). Future analysis of this data aims to 
categorize associations with the sleep data collected and measures 
of command climate, stress, and mental health to create actionable 
recommendations for military personnel and leadership.
Support (if any): Department of the Navy Office of Force 
Resiliency and Naval Health Research Center (work unit no. 
62472).
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CROSS-SECTIONAL EVALUATION OF SLEEP HEALTH, 
BURNOUT AND PROFESSIONAL SATISFACTION IN 
ACADEMIC PHYSICIANS
Hannah Wang1, Philip Gehrman1, Jennifer Goldshmeid1, Nayeli 
Nunez Cruz1, Indira Gurubhagavatula1, Ilene Rosen1

1 University of Pennsylvania

Introduction: Burnout has reached crisis portions in health 
workers in recent years. Evidence suggests many medical pro-
fessionals do not get adequate sleep, which may lower well-be-
ing and contribute to burnout. We investigated the relationships 
between sleep health and burnout among the Department of 
Medicine (DOM) physician faculty at a major academic medical 
institution.
Methods: We provided virtual 30-minute educational sessions 
during regular conference or meeting times to divisions within 
the DOM which covered impaired sleep and its related impact in 
personal and professional domains. Immediately following each 
presentation, attendees were invited to complete the Penn Sleep 
Health Survey via REDCap. Survey items included metrics 
regarding 1) sleep disturbance: Epworth Sleepiness Scale (ESS), 
Insomnia Severity Index (ISI), Multivariable Apnea Prediction 
2) burnout (Maslach Burnout Inventory (MBI), with subscales 
on emotional exhaustion (EE), depersonalization (DP) and 
personal accomplishment (PA); and 3) demographics. We used 
Pearson correlation coefficients to determine the association 
between the presence of any sleep disorder and MBI, and each 
of its subscales (EE, DP, and PA). The thresholds for moderate 
burnout were: 18-29 (EE); 6-11 (DP), and 34-39 (PA).
Results: Of N=280 faculty attendees, 55.8% identified as female 
and 70.7% identified as White with a mean (SD) age of 45.5 
(11.9) years. A total N=226 (80.7%) completed the surveys. Of 
these, N=125 (55.3%) flagged positive for at least one sleep dis-
turbance. Among those with sleep disturbances, 76.8% had at 
least moderate burnout on EE or DP compared to 48.5% of 
those without sleep disturbance (chi sq(1)=19.4, P< 0.0001). 
Correlations (all p < 0.05) between the subscales of the MBI and 
ESS, ISI, and MVAP were as follows: 1) EE: 0.21, 0.43, 0.25; 2) 
DP: 0.22, 0.39, 0.21; 3) PA: -0.09, -0.18, -0.11.
Conclusion: Impaired sleep and sleep disturbance was common 
in academic medical physician faculty at a tertiary health center 
and associated with increased burnout and burnout subscales, 
including greater emotional exhaustion and depersonalization 
and less personal accomplishment. Future work should incor-
porate sleep health education and targeted interventions to 
improve sleep health into physician wellness programs and assess 
the impact of these approaches on burnout.
Support (if any): 
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BEDTIME PROCRASTINATION EXPERIENCES AMONG 
CHINESE CLINICAL NURSES: A QUALITATIVE STUDY
Jia Yin RUAN1, Wing Fai Yeung1

1 The Hong Kong Polytechnic University

Introduction: Bedtime procrastination, a phenomenon previ-
ously overlooked but more recently receiving attention, has been 
shown to be linked to negative health outcomes. Different pop-
ulation groups often delay their bedtimes. However, there is a 
lack of research exploring the experiences of bedtime procrasti-
nation among shift workers, including clinical nurses. The study 
aimed to explore the bedtime procrastination experiences among 
Chinese clinical nurses and depict how they cope with the nega-
tive impacts caused by delaying their bedtime.
Methods: A descriptive qualitative design was adopted. 
Purposive sampling, combined with maximum variation and 
snowballing sampling strategy, was employed to select Chinese 
clinical nurses with bedtime procrastination experiences from 
healthcare institutions with different levels in two cities in 
Zhejiang Province, southeast China. From June 2023 to October 
2024, data were collected through online, audio-recorded 
semi-structured individual interviews, and analyzed using con-
ventional content analysis.
Results: Sixteen participants, with an average age of 28, took 
part in the study. Four main themes and nine subthemes were 
identified. Theme 1: staying connected to both me and the exter-
nal world (e.g., enjoying personal time). Theme 2: bedtime pro-
crastination being a habitual behavior (e.g., fostering sleep by 
delaying going to bed). Theme 3: experiencing negative feelings 
and cognitive arousal prior to and during bedtime procrasti-
nation (e.g., getting lost in negative feelings). Theme 4: trying 
to decrease negative impacts from bedtime procrastination 
(e.g., taking advantage of any opportunities to reduce sleep 
deprivation)
Conclusion: This study highlighted the diverse bedtime procras-
tination experiences among Chinese clinical nurses. This study 
also uncovered the strategies that nurses have employed to cope 
with the negative effects of bedtime procrastination. Future 
interventions, supported by dual-process models, using person-
alized-based design and with the incorporation of sleep hygiene 
education, are needed to decrease bedtime procrastination. This 
may foster the forming of health behavior among clinical nurses, 
which can lead to improved sleep health and overall well-being.
Support (if any): 
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MONITORING VIGILANCE DECREMENT IN 
PHYSICIANS-IN-TRAINING USING WEARABLE 
SENSORS
Ji-Eun Kim1, Jiaxin Li1, Elizabeth A. Higgins1, Veronika Kettel1, 
Victoria A. Roach1, Michael Meno1, Younghoon Kwon1

1 University of Washington

Introduction: Vigilance decrement, or the decreased ability to 
remain attentive after conducting tasks for more than 5-10 min-
utes, is frequently reported in the clinical environment due to 
shift work and long working hours resulting in sleep depriva-
tion. This context underscores the importance of continuously 

monitoring vigilance decrement in the clinical environment given 
its threatening repercussions for patient safety. This study aims 
to identify factors and physiological responses associated with 
vigilance decrement in physicians-in-training.
Methods: We recruited six internal medicine residents (1 
female-identified, 5 male-identified) between the ages of 27 and 
35 (mean = 30.167, SD=2.858). The participants visited an exper-
imental unit twice: once after having at least six hours of continu-
ous sleep and once after having less than five hours of sleep. During 
each visit, the participants completed two tasks: the standardized 
Psychomotor Vigilance Test (PVT) and an electrocardiogram 
(ECG) reading test that asked if each ECG image included signs 
of acute myocardial infarction. We developed the ECG test as a 
clinically relevant task that requires vigilance. During the experi-
ment, participants’ electrodermal activities, skin temperature, and 
heart rates were recorded. Each visit lasted about 45 minutes.
Results: The mixed-effects regression model revealed that lower 
sleep quality, measured by the Pittsburgh sleep quality index, 
contributed to vigilance decrement indicated by prolonged 
response time when completing both the PVT (β = 14.878, p = 
0.034) and ECG reading tests (β = 0.807, p = 0.042). Such pro-
longed response times were associated with decreased heart rates 
(beats per minute) (r = -0.162, p = 0.05 for PVT; r = -0.507, p 
< 0.001 for ECG) and electrodermal activities (r = -0.321, p < 
0.001 for PVT; r = -0.534, p < 0.001 for ECG) during both tests, 
revealed by repeated-measures correlations.
Conclusion: The significant variables associated with vigilance 
decrement identified in this study will be used to construct pre-
dictive models of vigilance decrement, with the potential for 
integration into shift schedules and personalized interventions 
toward improving the self-care and well-being of healthcare 
practitioners.
Support (if any): 
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WHO LASTS LONGER – SLEEP REACTIVITY PREDICTS 
DURATION OF NIGHT SHIFT WORK
Anna Pockrass1, Marleigh Treger2, Izza Peeran1, Jonny Russell3, 
Elle Wernette4, Christopher Drake4, Philip Cheng5
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Introduction: Shift workers experience disturbed sleep that wors-
ens over time. Emerging studies have implicated sleep reactivity 
as one causal mechanism in these sleep disturbances that pre-
dict health outcomes, such as diagnoses of Shift Work Disorder. 
As such, sleep reactivity may predict how long individuals work 
night shifts, given that healthier employees are more likely to stay 
in their occupation. Here, we assessed whether a relationship 
exists between sleep reactivity and tenure of night shift work and 
predicted individuals who have lower sleep reactivity would be 
more likely to work the night shift longer.
Methods: We collected data from 1022 night shift workers (Mage 
= 37.09 ± 10.93), who were at high risk for Shift Work Disorder 
(Shiftwork Disorder Screening Questionnaire) and worked 
night shift consistently for an average of 54.30 ± 71.55 months. 
Participants completed a measure of sleep reactivity (FIRST) 
and reported their duration of night shift work in months. We 
conducted a Pearson correlation to examine the relationship 
between these factors.
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Results: Results indicated a small negative correlation between 
sleep reactivity and duration of night shift work (r = -.08, p 
<.01), suggesting the better their sleep reactivity scores were, 
the longer an individual worked night shifts were. However, the 
duration of night shift work only accounted for 0.06% of the 
variance in sleep reactivity.
Conclusion: Our findings suggest that although sleep reactivity 
was associated with the duration of night shift work, sleep reac-
tivity is likely not the primary explanation for individual differ-
ences in the duration of night shift work. Instead, sleep reactivity 
may be part of a larger factor that explains night shift worker 
tenure, such as employee health, which predicts how long indi-
viduals remain in their job. Thus, this study can be used as a 
steppingstone for deeper exploration into health-related factors 
that affect tenure in night shift workers. This finding may also 
inform the hiring process, suggesting that individuals who are 
more vulnerable to sleep-related disturbances may be more likely 
to contribute to employee turnover.
Support (if any): Support was provided by the NHLBI – 
R01HL160870 awarded to Dr. Philip Cheng.
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EFFECTS OF WESTWARD LONG-HAUL BUSINESS 
CLASS TRAVEL ON SLEEP BEFORE, DURING, AND 
AFTER THE FLIGHT
Joshua Gooley1, Marissa Titus1, Cindy Leow1, Yi Hong Tan1, 
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Introduction: Travel across time zones can disrupt sleep and 
cause jet lag. Here, we measured effects of westward long-haul 
flights on sleep in business class passengers. We hypothesized that 
sleep would be earlier and more misaligned relative to local clock 
time (i.e., jet lag) after night flights compared with day flights.

Methods: We studied 53 business class passengers (34 women; 
mean age ± SD=42.1y ± 9.6y) who travelled westward (6-8 time 
zones) from Singapore to Europe. Passengers took day flights 
that arrived in the evening (n=27) or night flights that arrived in 
the morning (n=26). Sleep was tracked before, during, and after 
the flight using actigraphy watches and daily diaries. Estimation 
statistics were used to measure effect sizes for associations of 
flight time (day vs. night) and time period (pre-flight, in-flight, 
post-flight) with sleep timing and duration.
Results: Day-flight passengers slept about 1.7 h less than usual 
on the night before their flight (M=-1.7 h, 95% CI -2.4 to -1.1 h, 
P< 0.001), but they obtained about 2 h of in-flight sleep (2.0 h 
± 1.3 h). Night-flight passengers obtained about 6 h of in-flight 
sleep (6.1 h ± 1.7 h), which was about an hour less than their 
usual nocturnal sleep duration (M=-1.2 h, 95% CI -1.9 to -0.6 h, 
P=0.001). Post-flight sleep timing (onset, offset, midpoint) was 
earlier relative to local clock time after both day and night 
flights and realigned gradually with local clock time over 4 days. 
However, sleep midpoint on the first post-flight night was about 
an hour earlier for night flights compared with day flights (M=-
1.2 h, 95% CI -2.1 to -0.4 h, P=0.048).
Conclusion: Day flights and night flights differentially impacted 
sleep and jet lag. Morning departures shortened pre-flight sleep, 
whereas late-night departures shortened in-flight sleep. Sleep on 

the first post-flight night was more misaligned with local clock 
time after night flights versus day flights. Our findings show that 
the timing of long-haul flights is an important determinant of 
sleep behavior before, during, and after the flight.
Support (if any): The work was supported by National Research 
Foundation, Singapore and A*STAR (IAF-ICP I2001E0059) 
under the SIA-NUS Digital Aviation Corporate Laboratory.
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EVALUATING DAYLIGHT SAVINGS EFFECTS ON SLEEP 
IN THE MIDDLE AND END OF THE SUMMER PERIOD IN 
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Reece Kemp1, Leon Lack1, Robert Adams2, Jenny Haycock1
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Introduction: It has been suggested that Daylight Saving Time 
(DST) contributes to a variety of health risks. Many studies 
attribute these risks to disrupted sleep patterns following the 
transition from standard time to DST, particularly during the 
immediate post-transition period. In response, sleep research 
societies have called for the elimination of Daylight-Saving Time 
(DST). However, no research has comprehensively explored the 
effects on sleep health later in the DST period. This study aimed 
to address this gap by investigating the impact of DST on sleep 
timing measures, sleep health measures and daytime functioning 
during the middle-to-late parts of the DST period.
Methods: Two analyses were conducted using Australia-wide 
samples including participants from both DST states and those 
states staying on standard time. The first involved a popula-
tion-representative sample (N = 1,011, 70% from DST states) 
during the final month of DST, while the second focused on 
individuals with clinical insomnia symptoms (Insomnia Severity 
Index > 14, N = 402, 85% from DST states) during the mid 
summer period. Sleep/wake timing, total sleep time (TST), var-
ious sleep health measures, and subjective daytime functioning 
measures were compared between participants from DST and 
Standard Time (ST) states.
Results: Results from both the population representative sam-
ple and the insomnia sample were very consistent. Individuals 
in DST states went to bed and woke up at somewhat later clock 
times than those in ST states (12 – 35 minutes) with some differ-
ences reaching significance. However, there were no significant 
differences in total sleep time, sleep quality, or subjective daytime 
functioning measures between the participants from the DST 
and ST states.
Conclusion: These findings suggest that the disruptive effects 
of DST do not persist well into the DST period. This research 
highlights the need for further longitudinal studies to precisely 
measure the duration of initial disruptive effects of the transi-
tion onto DST in order to more fully evaluate the extent of its 
possible negative impacts.
Support (if any): 
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Introduction: The scientific and medical community endorse 
permanent standard time (pST), but many politicians and public 
polls still favor permanent daylight-saving time (pDST) to end 
clock change. Media representation may adversely influence atti-
tudes by favoring daylight saving time and advancing myths and 
misconceptions. It is our objective to evaluate the quantity and 
content of DST and ST representation in the media.
Methods: Web search found 183 articles including DST and ST 
terms between the years of 2018-2024 from five news sources 
(CBS, Wall St Journal, The Hill, Washington Examiner, New 
York Times). Articles were excluded if  text, repeats in same 
news cycle, is unrelated to DST or only referential to another 
article. Two independent readers reviewed and quantified the 
stance, myths, and message of each article and discrepancies 
were resolved. Stance was considered in favor of a particular 
viewpoint if  there were quotes, myths or data disproportionally 
supportive of one position or failed to mention other viewpoints.
Results: 168 articles were included. Media coverage has 
increased; 2018 (n=8), 2019 (n=14), 2020 (n=9), 2021 (n=16), 
2022 (n=36), 2023 (n=42), 2024 (n=43). Article stance was pro-
pDST (n=55,32.7%), pro-pST (n=19,11.3), pro-seasonal DST 
(n=2,1.2%), pro-ending clock change (n=41,24.4%), or neu-
tral (n=48,28.6%) and one for shortening DST duration, one 
for Saturday clock change, and one referring to the effects of 
sudden policy change. The number of pro-pST articles gen-
erally increased from 2018-2024 (n=0,0,1,1,7,4,6; 2018-2024 
respectively). In 2024, 14.0% were pro-pST and 27.9% pro-
pDST, 28.0% anti-switch and 30.2% neutral. Articles noted 
scientific concerns about short-term effects of clock shifts only 
(n=69,41.1%), long term effects of DST (n=21,12.5%), both 
(n=29,17.3%) or neither (n=46,29.2%). Commonly reported 
misconceptions included that DST lengthens days or increases 
sunlight duration (n=23,13.7%) and that DST improves physical 
health (n=18,10.7%) and mental health (n=23,13.7%) and that 
effects of DST are only due to switching clocks (n=79,47.0%).
Conclusion: Media representation of DST and ST has been 
increasing. A growing number of articles are favorable toward 
pro-pST or neutral, but close to a third still more positively por-
tray pDST. More research into the impact of media representa-
tion on DST vs ST public policies is needed.

Support (if any): 
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ESTIMATING ALGORITHMIC FAIRNESS AND BIAS 
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Introduction: Sleeping difficulties are associated with several 
adverse outcomes such as cardiovascular disorders, metabolic 
syndrome, and higher levels of road traffic accidents. Better 
predictive abilities could help in early detection and improved 
control over these adverse outcomes. However, identifying and 
accounting for algorithmic biases in predictive models across 
different ethnic groups remains a challenge. We used advanced 

machine learning techniques and fairness metrics to investigate 
for potential disparities in predicting sleeping difficulties between 
different racial and ethnic groups.
Methods: We analyzed a cohort of participants from NHANES 
with sleeping difficulties between August 2021 and August 2023. 
We utilized 45 features to predict sleeping difficulties across dif-
ferent racial ethnic groups. The features included demographics, 
body composition measures, past medical history, and comor-
bidities. Feature importance values were analyzed to identify 
the most influential features and consistent trends. Fairness was 
assessed with emphasis on demographic parity difference and 
equalized odds between the racial and ethnic groups.
Results: There were 8,153 eligible participants; 55% were 
women; median age [Q1, Q3] was 55 [36,68] years; and 50% 
reported sleeping difficulties. Majority of the patients were of 
White race (57.7%), followed by Hispanic (17.4%), and Black 
race (12.8%). Feature importance scores from the best model 
(CatBoost) showed that sleeping difficulties were associated with 
other depressive symptoms (54.4%), followed by factors such 
as poverty to income ratio (6.0%), increasing age (4%), higher 
BMI (4.0%), sedentary lifestyle (2.8%), household size (2.0%), 
total working hours (2.0%) and number of medications (1.6%). 
Overall accuracy of the CatBoost model for predicting sleeping 
difficulties was 84.6%. The highest difference in demographic 
parity (15%) and equalized odds (13%) were observed between 
White and Asian groups. Using threshold optimizer, demo-
graphic parity difference between the same groups decreased by 
27%.
Conclusion: Despite high accuracy in predicting sleeping diffi-
culties, our models were biased and fair-unaware. Due to high 
demographic parity differences in the models for predicting sleep-
ing difficulties, Asian participants might receive fewer necessary 
screenings. Threshold optimizer technique decreased algorith-
mic bias and increased model fairness. Our findings underscore 
the critical importance of assessing fairness and bias in predict-
ing clinical outcomes using machine learning approaches.
Support (if any): None.
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Introduction: While primary care may be the ideal place to assess 
for, detect, and triage sleep health care, multiple barriers prevent the 
integration of sleep medicine into standard primary care. Obstacles 
include time constraints during patient visits and the lack of train-
ing for PCPs. To address this issue, a self-administered sleep health 
screener was developed. To evaluate the potential of the screener to 
affect clinical practice, we conducted a pilot study on the effects of 
placing posters in primary care practices that simply ask “How’s your 
sleep health?” and provide URL and QR codes to access the screener.
Methods: 20 primary care practices were identified for inclusion; 
10 practices were selected for “postering” and 10 practices served 
as controls. Matching was by location and practice size. The post-
ers were 2x3’ in size. The screener (The SDS-CL-25) is comprised 
of 25 symptom items scaled from 0-4 by frequency of symptom 
occurrence. When completed, the respondent may view and/or 
email as PDFs their completed survey and report. Both outputs 
clearly indicated which (if any) of 13 sleep disorders the respond-
ent is symptom positive for. If positive, the report suggests further 
evaluation by a primary care provider, or a sleep specialist, may be 
warranted. The number of referrals and diagnoses related to sleep 
disorders were measured for three months prior to poster place-
ment, and for ten months of postering. Generalized estimating 
equations for repeated count data (Poisson family with log link) 
were fit to both outcomes with group, time, group-by-time inter-
actions, and practice size as covariates.
Results: Referral rates increased in all practices but more so for 
the practices with posters. Significant differences were observed 
at 5 months where postered practices had 23% more referrals 
than practices without posters (95%CI= 3%, 46%). Significant 
differences in diagnosis rates were observed at 3 months of 
postering where postered practices had 19% more sleep diagno-
ses than practices without posters (95%CI= 9%, 30%).
Conclusion: The data from this pilot is promising. It suggests 
that the simple intervention proposed may allow for greater 
access to sleep health care and potentially the realization that 
‘better sleep is better health’.
Support (if any): 

Abstract citation ID: zsaf090.0505

0505
VALIDATION OF IOWA RESISTANCE TO 
SLEEPLESSNESS TEST- CHINESE VERSION IN 
INSOMNIA PATIENTS
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Introduction: Sleep loss vulnerability refers to individual differ-
ences in susceptibility to performance impairments in respond-
ing to sleeplessness. The Iowa Resistance to Sleeplessness 
Test (iREST) is designed to assess this trait by rating negative 

consequences in affective, cognitive, and somatic dimensions due 
to sleep loss. It has been shown to correlate with dysfunctional 
beliefs, sleep quality and sleepiness in young normal sleepers, sug-
gesting the possibility that sleep loss vulnerability may play a role 
in the pathology of insomnia. This study evaluates the reliability 
and validity of the Chinese version of iREST (iREST-C) among 
patients with insomnia in order to serve as a tool for future study.
Methods: A total of 119 insomnia patients (F:M = 31:68, age = 
33.38 ± 8.41) completed the iREST-C, ISI, and the Ford Insomnia 
Response to Stress Test (FIRST), with 79 participants retested 1.5 
months later. Exploratory Factor Analysis (EFA) was conducted 
to identify factor structure and Chronbach’s alpha to assess inter-
nal consistency. Pearson correlations were used to evaluate test-re-
test reliability and correlations with the FIRST and ISI.
Results: EFA revealed that the IREST-C comprises three dimen-
sions: affective, cognitive, and somatic (KMO = 0.895; Bartlett’s 
test: χ² = 1508.109, p <.001). The items included were the same 
as the original scale, except that item 13 changed from somatic 
to affective dimension with a low factor loading (0.410). After 
excluding item 13, Cronbach’s α coefficient showed good internal 
consistency (affective: 0.924; cognitive: 0.933; somatic: 0.818). 
Test-retest reliability showed significant correlations for all sub-
scales (affective: r = 0.475; cognitive: r = 0.477; somatic: r = 
0.493) and the total iREST score (r = 0.579, p <.001). Significant 
correlations were found between the FIRST score and the cog-
nitive (r = -.201, p <.05) and somatic (r =.229, p <.05) subscales 
of iREST-C, but not the affective subscale. No correlations were 
obtained between the ISI and iREST-C scores.
Conclusion: The iREST-C demonstrates good construct validity 
and test-retest reliability in insomnia patients. Vulnerability to 
sleep loss is associated with stress-related sleep reactivity but not 
with insomnia severity, indicating that it may be associated with 
arousal but not with insomnia directly.

Support (if any): 
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Introduction: Structured clinical interviews are the optimal 
means for assessing certain sleep diagnoses, yet no such interview 
existed. To address this gap, the Structured Clinical Interview 
for Sleep Disorders (SCISD) was developed to evaluate DSM-5 
sleep disorders. The SCISD-Revised (SCISD-R) was updated to 
align with DSM-5-TR criteria but has not yet undergone psy-
chometric evaluation. This study, funded by the AASM Junior 
Investigator’s Award, focuses on assessing the inter-rater relia-
bility of the SCISD-R to confirm its utility in both clinical and 
research contexts.
Methods: Data for this study were obtained from a randomized 
clinical trial evaluating different modalities of Cognitive Behavioral 
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Therapy for Insomnia in adults aged 50–65 years. The sample is pri-
marily White (88%), female (83%), and non-Hispanic (88%), with 
an average age of 57.99 years (SD = 4.92). A random sample of 100 
SCISD-R interviews, conducted by trained clinicians, was selected 
for double-rating. Each interview consists of a general information 
section and modular assessments aligned with DSM-5-TR criteria. 
The double-rating process is ongoing, and inter-rater reliability will 
be assessed using the percent agreement and Cohen’s Kappa.
Results: The SCISD-R is predicted to have high inter-rater reli-
ability across modules with sufficient prevalence, similar to the 
SCISD for DSM-5. Preliminary data (n = 47) show strong con-
sistency in clinician ratings for insomnia (97%), circadian disor-
ders (82%), and obstructive sleep apnea (77%). Data analysis will 
be completed by January 2025.
Conclusion: The SCISD-R is expected to demonstrate robust 
inter-rater reliability, supporting its future use as a reliable diag-
nostic tool for DSM-5-TR sleep disorders. These findings will 
provide a critical foundation for upcoming research and enhance 
assessment in clinical settings, paving the way for broader valida-
tion studies and adaptations for diverse populations.
Support (if any): This study was supported by the American 
Academy of Sleep Medicine Focused Projects for Junior 
Investigators Award (PI: Campbell).
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Introduction: Insomnia is common among veterans, particularly 
those with mental health conditions like depression and anxiety 
and can lead to significant health complications. Routine screen-
ing in healthcare settings is crucial to prevent chronic insomnia. 
The Insomnia Severity Index (ISI), a widely used and validated 
tool, has been adapted for diverse populations, but its differen-
tial item functioning (DIF) remains underexplored. This study 
uses moderated nonlinear factor analysis (MNLFA) to address 
this gap. This flexible approach allows for simultaneous mode-
ling of multiple sources of bias based on individual character-
istics, which can improve accuracy of insomnia severity ratings.
Methods: Veterans (N = 620) from the Miami VA sleep center com-
pleted a baseline psychosocial assessment, HSAT (mean AHI=18), 
and medical/psychiatric diagnoses were extracted from medical 
records. MNLFA was used to model nighttime (ISI items1a,b,c) and 
daytime symptoms (items 2–5) separately, examining the effects of 
age, gender, race/ethnicity, depression, anxiety, PTSD, and chronic 
pain on DIF. DIF-adjusted factor scores, confirmatory factor anal-
ysis (CFA) factor scores, and sum scores were compared.
Results: The veteran sample (N=620) was middle-aged (M=52, 
SD=14.5), predominantly male (83.5%), and White (57.3%), 
with 50% diagnosed with chronic pain and 51% with clinical 
depression. DIF analysis showed ISI1 had intercept bias for age, 
Hispanic/White identity, chronic pain, and depression, as well 
as factor loading bias for age. ISI3 had intercept bias for depres-
sion. ISI4 exhibited intercept and factor loading bias for male 
gender. ISI5 and ISI6 showed intercept bias for age, and ISI7 
showed both intercept and factor-loading bias for PTSD. No 
DIF was found for AHI. Factor scores derived from MNLFA, 
CFA, and sum scores were highly correlated across both factors.

Conclusion: This study examined the DIF of ISI by investigat-
ing how an array of psychosocial factors influences insomnia 
severity ratings. Six of the seven ISI items demonstrated bias 
based on age, gender, race, depression, PTSD, and chronic pain. 
Differences observed between groups with these characteris-
tics may be influenced. MNLFA demonstrated methodological 
advantages by allowing simultaneous modeling of DIF testing. 
Although difficult to implement in primary care, MNLFA-based 
factor scores hold promise for secondary predictive models.

Support (if any): 
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Introduction: Insomnia significantly impairs daily functioning, 
but the underlying dimensional structure of daily dysfunction 
and its physiological predictors remain underexplored. This 
study aims to better characterize the daily dysfunction in indi-
viduals with and without insomnia and examines the physiolog-
ical predictors of this dysfunction.
Methods: Data from the Sleep Apnea Global Interdisciplinary 
Consortium (SAGIC) were analyzed, including 1058 partici-
pants (50% female; age 45.3±14.7 years) without obstructive 
sleep apnea (OSA) or shift work. Insomnia was defined by self-re-
ported difficulty falling or staying asleep ≥3 nights/week for >3 
months (n=387, 57% female; age 49.0±14.5 years). The dimen-
sionality of self-reported daily dysfunction items (e.g., bother, 
affecting work, affecting social life, affecting sex life, affecting 
others, irritability, trouble concentrating, fatigue, and sleepy) 
was assessed using exploratory factor analysis (EFA). The role 
of EEG metrics (macro and micro-architecture and Odds-Ratio-
Product [ORP]) in determining daytime dysfunction was exam-
ined using linear regression analyses to evaluate the predictive 
value of sleep metrics, group differences, and interaction effects.
Results: EFA identified a single-factor structure, explaining 60.4% of 
the variability in measures of daily dysfunction (KMO = 0.93; > 0.80, 
Bartlett’s test: χ²(36) = 2452.844, p < 0.001). The single factor repre-
sents overall daily dysfunction, with higher values indicating greater 
severity. All variables load in the same direction, meaning that as val-
ues increase, dysfunction worsens. Linear regression analyses revealed 
that longer sleep onset latency (SOL) and higher ORP-9, reflecting 
fragmented and unstable sleep, significantly predicted greater daily 
dysfunction in individuals with insomnia. In the ORP model, the 
higher ORP-9 × group (insomnia yes/no) interaction predicted worse 
daily dysfunction, while higher ORP wake was unexpectedly asso-
ciated with better functioning. This suggests that preserved arousal 
stability may buffer some negative effects of insomnia. The interac-
tion examines whether the effect of ORP-9 on daytime dysfunction 
differs between the insomnia groups. The linear regression models 
accounted for 19–23% of the variance in daily dysfunction.
Conclusion: These findings highlight the role of fragmented sleep 
and altered arousal stability in daily dysfunction among individ-
uals with insomnia, emphasizing the value of combined sleep 
metrics in understanding sleep-related functional impairments.

Support (if any): 
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Introduction: Bedtime procrastination (BP) is defined as “going 
to bed later than intended, without having any external factors 
for doing so”. BP is an important health behavior associated 
with sleep health. Caregivers of young infants are significantly 
affected by lack of sleep, yet often intentionally postpone their 
bedtime after their child sleeps. This study aimed to explore pre-
dictors of parental bedtime procrastination.
Methods: A total of 477 parents with children aged 0–25 months 
were categorized into high and low BP groups based on the 
Bedtime Procrastination Scale (BPS) groups (cutoff  score 33). 
Participants completed questionnaires including demographic 
information, the Insomnia Severity Index (ISI), Smartphone 
Addiction Scale (SAS), Sleep Readiness Scale (SRS), Solitude 
and Unfulfilled Aspects Scale (SolAS), Difficulties in Emotion 
Regulation Scale (DERS), Edinburgh Postnatal Depression Scale 
(EPDS), and a perceived reward scale. Demographic variables 
included income, age, and residence type. Child sleep variables 
included total sleep time (TST), wake after sleep onset (WASO), 
nighttime sleep stretch (NSS), sleep onset latency (SOL), total 
nap time, bedtime routine consistency, perceived sleep problems, 
and sleep management difficulties. The model included 20 varia-
bles using eXtreme Gradient Boosting (XGBoost), a tree-based 
ensemble learning algorithm. Feature importance of each vari-
able is based on their contributions to predictive performance.
Results: Among the 477 participants, 52.4% of infants were boys, 
with a mean age of 11.04 months (SD = 6.02). Most caregivers 
were mothers (82.2%), married (97%), and aged 30–34 years 
(46.5%). XGBoost analysis identified insomnia severity (13.8%), 
difficulties with emotion regulation (9.5%), smartphone addiction 
(8.4%), sleep readiness (7.7%), and desire to be alone (7.1%) as the 
most significant predictors of bedtime procrastination, with the 
model achieving an area under the curve (AUC) of 0.707.
Conclusion: This study underscores the importance of psycho-
logical factors, including insomnia severity, emotion regulation 
difficulties, and smartphone addiction, in parental bedtime procras-
tination by impairing sleep quality, increasing nighttime arousal, 
and disrupting sleep readiness. These results suggest that bedtime 
procrastination among caregivers is driven less by child-related 
sleep and more by their own psychological and behavioral patterns.

Support (if any): 
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Introduction: Insomnia is a common disorder characterized by 
difficulty falling and/or staying asleep. Its association with other 
health conditions and impact on quality of life underscore the 
importance of studying it at the population level. However, doc-
umentation of insomnia in electronic health records (EHRs) is 
inconsistent, and the condition is likely underdiagnosed. This study 
proposes the use of Natural Language Processing (NLP) methods 
to address the under-documentation of insomnia in EHRs, evalu-
ating the performance of two Large Language Models (LLMs) in 
detecting an insomnia phenotype in clinical notes.
Methods: Two corpora of de-identified clinical notes were uti-
lized in this study: 237 from the publicly available MIMIC-III 
database and 777 from patients in the University of Kansas 
Health System (UKHS) with family medicine encounters. 
Insomnia identification criteria were adapted from diagnostic 
guidelines, and gold standard datasets were created by manually 
annotating each note and labeling them as “Insomnia” or “Not 
Insomnia.” Two open-source LLMs, Llama3-70B and Llama3-
405B, were trained to detect insomnia in the notes using prompt 
engineering. Values for precision, recall, and F1 score were used 
to evaluate LLM performance against more traditional NLP 
models. The LLM trained on the MIMIC-III was used to clas-
sify the UKHS notes.
Results: Both LLMs outperformed the conventional NLP mod-
els in detecting insomnia in a set of 70 test notes. Llama-3-405B 
achieved the highest values for precision (95.8), recall (100.0), 
and F1 score (97.9), and made the fewest classification errors. 
Both Llama3-70B and Llama3-405B both had a higher binary 
classification accuracy than proportion of error-free explana-
tions for the same set of test notes. Transportability to UKHS 
notes revealed a decrease in performance, but with reasonable 
results (Llama3-405B precision 73.5, recall 86.2, F1 score 79.4).
Conclusion: The LLMs used in this study not only performed 
better than more traditional NLP models when detecting an 
insomnia phenotype from notes in EHRs but also exhibited 
adherence to a set of rules and provided explanations for their 
classifications. These results support the potential of generative 
AI to advance the study of insomnia on a larger scale through 
the reliable and accurate identification of a computable pheno-
type for insomnia.

Support (if any): 
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Introduction: Insomnia disorder is common among U.S. mili-
tary personnel and negatively impacts health and military read-
iness. Among civilians, insomnia is associated with substantial 
economic burden; yet, little is known about the burden of insom-
nia within the US Military Health System (MHS). The MHS 
is a large, integrated healthcare delivery system with worldwide 
operations and thus ideal for health services research. This study 
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aimed to determine the association between insomnia disorder 
and healthcare resource utilization (HCRU) in the MHS.
Methods: Our data source was the Military Data Repository 
(MDR) between years 2016-2021. This large data repository 
includes encounter, procedure, medication, and durable medical 
equipment information for active-duty military personnel, military 
dependents, National Guard, and Reserves. Demographic and 
military information was obtained from the MDR. Inclusion crite-
ria were age < 65 years, active-duty military personnel, 12 months 
of continuous enrollment before and after first insomnia diagnosis 
(i.e., the index date), and no evidence of insomnia during the 12 
months prior to first diagnosis. Insomnia and comorbid medical 
and psychiatric conditions were defined based on International 
Classification of Disease-10th Edition codes. Beneficiaries with 
insomnia were matched 1:1 with non-insomnia controls on >20 
demographic, military, and medical and psychiatric comorbidity 
variables. Mixed effects models were used to compare non-insom-
nia related HCRU between groups across multiple points of ser-
vice: outpatient, inpatient, and emergency department (ED).
Results: We identified 40,978 MHS beneficiaries with insomnia 
and 40,978 matched non-insomnia controls. Most (35.9%) bene-
ficiaries with insomnia were between ages 25-34 years, and 20.7% 
were women. 4.2% of beneficiaries with insomnia had one comor-
bid medical or psychiatric condition, and 1% had >2 comorbid 
conditions. Relative to matched non-insomnia controls, beneficiar-
ies with insomnia demonstrated greater 12-month HCRU at every 
point of service (all p values< 0.001). The incident rate ratio for 
non-insomnia inpatient visits was RR (95% CI) = 1.96 (1.85,2.08); 
for non-insomnia outpatient visits was 2.24 (2.23,2.24); and for 
non-insomnia related ED visits was 1.60 (1.57,1.63).
Conclusion: Insomnia is associated with substantially increased 
healthcare resource utilization in the US military health system. 
Future research should seek to advance personalized medicine 
approaches to improve outcomes of evidence-based insomnia 
care.

Support (if any): U.S. Department of Defense HT94022210006.
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Introduction: Stress and hyperarousal are common factors 
in patients with insomnia, especially those with difficulty fall-
ing asleep. Recent research has revealed altered physiologi-
cal dynamics during the transition from wakefulness to sleep, 
including findings on autonomic systems (e.g., sympathetic and 
parasympathetic regulation) that can be assessed by heart rate 
dynamics. In this study, we aimed to compare deep learning 
models for identifying patients with chronic insomnia disorders 
solely with raw heart rate data during wake before sleep onset.
Methods: We used data from a multi-center cohort (Sleep Heart 
Health Study) and we included 1810 subjects (age 40-90 years, 
mean age 62.2±11.2 years, 50.5% male) who had overnight 

polysomnography with validated sleep scorings, where rate data 
during sleep onset was extracted for analysis. We tested multiple 
deep learning models, including Convolutional Neural Networks 
(CNN), Long Short-Term Memory Networks (LSTM), Gated 
Recurrent Units (GRU), Recurrent Neural Networks (RNN), 
Multilayer Perceptrons (MLP) and Transformers. We used bal-
anced/unbiased data (random samples from all participants with 
or without insomnia on a 1:1 ratio) with 80% data for training 
and 20% for testing.
Results: From 5-fold cross-validation and five iterations on 
each model, we compared the mean accuracy of each model, 
and the highest accuracy for detecting insomnia was achieved 
by Transformers (88.3%), followed by CNN (85.8%). The mean 
accuracy of other models ranged between 50% to 70%. The per-
formance of Transformers and CNN surpassed the other tested 
models in the detection of insomnia.
Conclusion: Deep learning models may identify the presence 
of insomnia with raw heart rate data during wakefulness before 
sleep. Given the popularity and easy access of wearable sensors, 
heart/pulse rate data may be useful in tracking insomnia or 
assisting long-term management of insomnia by providing lon-
gitudinal recordings for assessing interventions targeting sleep 
onset difficulties.
Support (if any): Yan Ma acknowledges the support from 
the American Academy of Sleep Medicine Foundation that 
made this research project possible, and she acknowledges 
the support from the National Institutes of Health (NCCIH 
1K23AT012475). The authors acknowledge the National Sleep 
Research Resource as the resource through which the Data/
Datasets were obtained.
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Introduction: Veterans with a history of traumatic brain injury 
(TBI) are significantly more likely to develop insomnia than 
their non-injured peers, which contributes to functional impair-
ment and diminished quality of life. Emerging evidence suggests 
that circadian abnormalities may underlie a sizeable subset of 
sleep disturbances following TBI, yet such abnormalities remain 
under-detected in this patient population. Pragmatic methods 
that estimate circadian timing (e.g., dim light melatonin onset 
[DLMO]) in the homes of veterans may help address this clinical 
gap. Preliminary findings are presented for a study examining 
the feasibility of two home-based methods of estimating DLMO 
among veterans with insomnia and a history of TBI.
Methods: Veterans with insomnia and a history of TBI are being 
recruited to provide feedback on two different methods for esti-
mating DLMO at home (target N = 30). The first method involves 
estimation of DLMO using salivary samples self-collected by 
veterans. The second method involves prediction of DLMO 
(pDLMO) using actigraphy-derived light data and the Kronauer 
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limit-cycle model. Feasibility for each method is defined as the 
ability to measure DLMO for ≥70% of participants.
Results: To date, 20 veterans have been enrolled and 18 have 
completed the study. Saliva-based DLMO could only be esti-
mated for 9 of 17 veterans (53%) who submitted collection 
kits. Potential explanations for undetermined DLMO estimates 
include difficulties using the collection kit and excessive light 
exposure. Additionally, all 9 veterans for whom DLMO could 
be estimated were exposed to light greater than 50 lux within 30 
minutes of collecting the saliva samples ultimately used to deter-
mine DLMO. pDLMO was successfully estimated for 17 of the 
18 veterans (94%) who returned actigraphy data.
Conclusion: Estimation of pDLMO using actigraphy-derived 
light data appears to be a feasible method for estimating circa-
dian timing in veterans with insomnia and past TBI. Data collec-
tion and analyses are ongoing.
Support (if any): This research is supported by the Department 
of Veteran Affairs Rehabilitation Research and Development 
Service (Award #: D4414-P), as well as the Rocky Mountain 
Mental Illness Research, Education, and Clinical Center
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1 The University of Arizona

Introduction: The hyperarousal theory of insomnia proposes 
that excessive physiological and psychological arousal contrib-
utes to the etiology of insomnia. Previous neuroimaging studies 
have corroborated this by finding that large-scale neural net-
works, such as the default mode network (DMN), show higher 
connectivity in individuals with insomnia. Less is known about 
the salience network’s (SN) involvement in hyperarousal medi-
ated insomnia; however, it’s hypothesized that increased con-
nectivity in the SN would also be correlated with more severe 
insomnia.
Methods: As part of a larger study investigating the effects of 
transcranial magnetic stimuliation (TMS) on insomnia, partic-
ipants (n=20, 12 female) scoring at least a 7 on the Insomnia 
Severity Index (ISI) underwent fMRI resting state scans taken 
before sleeping overnight in the lab, where polysomnography 
data were collected. Only data from the sham condition were 
used for this analysis.
Results: Seed to voxel analyses, using the mean of individual 
SN nodes (i.e., supramarginal gyrus, insula, rostral prefrontal 
cortex, and anterior cingulate cortex) as a single seed region, 
revealed significant functional connectivity correlations with 
REM duration and sleep efficiency. Specifically, sleep efficiency 
and REM duration were each associated with greater functional 
connectivity between the SN and a region of the lateral occipital 
cortex (Corrected P <.05). Correlations with other sleep stages 
were non-significant.
Conclusion: Neuroimaging of participants with self-reported 
insomnia symptoms suggests that SN connectivity to the lateral 
occipital cortex correlates with better sleep efficiency and greater 
REM duration. These findings suggest that increased connectiv-
ity between the SN and lateral occipital cortex before bedtime 
may contribute to more consolidated REM sleep. It is plausible 

that this may occur as a consequence of use-dependent synaptic 
potentiation of these regions during wake due to high levels of 
visual stimulation. Alternatively, greater connectivity of these 
systems prior to bedtime may also be evidence of interactions 
between the visual and circadian systems, indicating more robust 
photoentrainment. This would explain why there is both greater 
REM duration— a component of circadian regulated sleep 
process — and greater sleep consolidation, which has also con-
sistently been attributed to increased circadian consolidation. 
Future work may be able to address these possibilities.

Support (if any): W81XWH2010173
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Introduction: Autonomic hyperarousal is thought to be a path-
ogenic mechanism in chronic insomnia, characterized by ele-
vated heart rate (HR) and reduced heart rate variability (HRV), 
indicating greater sympathetic nervous system activity. Spectral 
analysis links HR changes to central nervous system activity, 
with low frequency (LF) reflecting sympathetic activity and high 
frequency (HF) indicating parasympathetic activity. This study 
examined differences in HR and HRV between individuals with 
insomnia and healthy control sleepers during total sleep depri-
vation (TSD).
Methods: 7 individuals with chronic sleep-onset insomnia 
(M=29.0y, SD=6.2y, 6 females) and 7 age-matched healthy con-
trol sleepers (M=29.0y, SD=6.6y, 4 females) completed a 5-day 
(4-night) laboratory study. After an adaptation day and baseline 
day (each 10h time in bed, 22:00-08:00), participants underwent 
38h of TSD followed by a recovery day (10h time in bed; 22:00-
08:00). They were fitted with a 5-lead Holter monitor (DMS 
300-3A Digital Holter Recorder) for continuous ECG record-
ing. Mean HR was extracted in 5-minute bins, and power in the 
LF (0.04–0.15 Hz), HF (>0.15–0.40 Hz), and the LF/HF ratio 
components of HRV were determined by spectral analysis. Data 
were analyzed using mixed-effects ANOVA with a fixed effect of 
group (insomnia vs. controls) and period (daytime 08:00-22:00 
vs nighttime 22:00-08:00) and their interaction with a random 
effect of subject on the intercept.
Results: Overall, the insomnia group exhibited lower LF power 
(F1,1299=5.38, P=0.021) or greater parasympathetic activity as 
compared to the healthy control sleepers. There was a significant 
effect of period for all measured parameters, indicating a shift 
toward greater parasympathetic activity at night (all F>17.7, P< 
0.001). However, the significant period-by-group interactions 
revealed that this shift was less pronounced in the insomnia 
group for all measured parameters (all F>2.24, P< 0.02).
Conclusion: Our findings suggest an interplay of homeostatic, 
circadian, and sleep related effects on sympathovagal balance, 
with more pronounced sympathetic effects observed in the 
healthy controls compared to individuals with insomnia. This 
dampened response in the insomnia group may be a result of 
their chronic sleep deficiency, making them less responsive to 
sleep and TSD due to underlying hyperarousal.
Support (if any): ONR grant N00014-13-C-0063
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Introduction: Chronic pain is a leading cause of disability in 
older adults, with insomnia identified as a major risk factor, 
particularly in women, though mechanisms remain unclear. 
Aging, insomnia, and chronic pain are associated with increased 
systemic inflammation. To explore inflammation as a pathway 
connecting insomnia and chronic pain, we randomized pain free 
older adults with and without an insomnia diagnosis to endo-
toxin or placebo conditions and assessed central pain inhibitory 
capacity [conditioned pain modulation (CPM)] and pain facili-
tation [temporal summation (TS)] with quantitative sensory tests 
(QST) linked with chronic pain pathophysiology.
Methods: We conducted a double-blinded, randomized, place-
bo-controlled, clinical trial. Participants were randomized to 
endotoxin (0.8ng/kg) or placebo (saline) injection. CPM and 
TS were assessed using QST approximately 5.5hrs post-in-
jection. ANCOVAs (2x2: insomnia vs. normal sleeper; endo-
toxin vs. placebo), controlling for time since injection and sex, 
examined whether insomnia increases TS and decreases CPM 
after endotoxin compared with normal sleepers. Twelve blood 
samples were collected over 8hrs to measure inflammatory 
cytokines.
Results: Analysis included 114 older adults (insomnia n=42; 
endotoxin n=44; M Age=62.88±6.41). Compared to placebo, 
endotoxin increased area under the curve for all inflammatory 
markers (IL-6, TNF-α, IL-1β) (P<.05). However, we found 
no significant interaction effects of  Endotoxin X Insomnia 
on inflammation. Endotoxin significantly reduced CPM 
(F(1,100)=5.734, P=.019; model: R²=.093, P=.042), but had 
no significant effect on primary measure of  TS (P>.05). We 
found no interaction effects of  insomnia X endotoxin on 
CPM or TS. Planned secondary analyses including sex as a 
moderator and BMI, age, race/ethnicity, education, and base-
line pain as covariates (R²=.259, P=.010) identified a signifi-
cant three-way interaction of  Endotoxin X Insomnia X Sex 
on TS (F(1,87)=4.820; P=.031). Females with insomnia had a 
greater TS response to endotoxin than males with insomnia, 
whereas males without insomnia showed heightened TS with 
endotoxin compared to males with insomnia and males receiv-
ing placebo.
Conclusion: Findings suggest that older adults with insomnia 
do not exhibit exaggerated inflammatory response to endo-
toxin. Endotoxin impaired pain inhibition, suggesting a pathway 
linking inflammation to chronic pain in late life. Insomnia may 
influence the effects of systemic inflammation on central pain 
facilitatory processes differently by sex.
Support (if any): NIH/NIA R01-AG057750 (Smith,MT)
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Introduction: Approximately one-third of adults over the age of 
65 undergoing surgery exhibit symptoms of sleep-related disor-
ders, such as insomnia. Decades of research have demonstrated 
that insomnia-related sleep disturbances can weaken the immune 
system, delay recovery, and reduce pain tolerance – effects that 
are particularly pronounced in older adults. However, the rela-
tionship between pain and sleep disturbances in this population 
remains underexplored. Given the rising hospitalization rates 
among older adults, we hypothesized that greater pain interfer-
ence would be associated with higher insomnia severity.
Methods: A cohort of 17 older adults (≥70 years) scheduled 
for total knee, total hip, or spine surgery, was recruited. One 
week before their scheduled surgery, participants completed the 
Insomnia Severity Index (ISI) questionnaire and the Patient-
Reported Outcomes Measurement Information System (PROMIS) 
to assess pain interference. A simple linear regression model analy-
sis was used to examine the influence of pain interference on sleep 
disturbance before surgery. Additional model predictors were used 
to control for the variance across surgery type, sex, and age.
Results: In line with our initial hypothesis, pain interference, as 
measured by the PROMIS scale, was positively associated with 
insomnia severity (ISI). Specifically, our model predicted that 
for one SD increase in pain interference scores, ISI scores would 
increase by 0.076 SD (SE = 0.038, p = 0.07). While this trend was 
marginally non-significant, our findings are promising as data is 
still being collected for this study. Additionally, analysis of vari-
ance revealed that surgical type significantly influenced insomnia 
severity (F = 4.11, p = 0.047), with total hip and total knee sur-
geries showing distinct patterns compared to the spine surgery 
patients. Sex also emerged as a significant predictor, with males 
showing higher ISI scores compared to females (p = 0.027).
Conclusion: Overall, these preliminary results highlight the 
potential relationship between pain interference and insomnia 
severity in older surgical patients, warranting further investiga-
tion with a larger sample size.
Support (if any): This project is supported by AACSF-23-1148490
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Introduction: Insomnia is a highly prevalent disorder, impacting 
roughly 10% of the population. Evidence suggests that insomnia 
may be a disorder of hyperarousal, but it is unclear whether indi-
viduals with insomnia exhibit a generalized hyperarousal or if  
this hyperarousal only occurs in response to sleep-related stress-
ors. The HPA-axis, one of the primary stress-related neuroen-
docrine systems, plays a pivotal role in responding to stressors 
but also in regulating sleep. Little is known the extent to which 
HPA-axis reactivity to non-sleep-related cues (i.e., psychosocial 
stressors) plays in the pathophysiology of insomnia. This study 
aimed to investigate the association between HPA-axis reactivity 
to a psychosocial stressor and insomnia symptom severity.
Methods: Data was collected from 312 participants (69.9% 
women,72.7% white, mean age = 21.3 years) who completed 
the Trier Social Stress Test (TSST), an in-lab psychosocial stress 
task. Saliva samples were used to measure the cortisol stress 
response and were collected at the start of the TSST, as well as 
35, 45, and 55 minutes post-stressor. Insomnia symptom severity 
was also assessed using the Insomnia Severity Index.
Results: We examined whether there was an effect of insomnia symp-
tom severity on cortisol stress reactivity with and without adjusting 
for gender. As expected, men (compared to women) had a greater 
cortisol stress response to the TSST (linear, b=0.055, t(786)=1.67, 
p=< 0.001, quadratic, b=0.00006, t(552)=2.64, p=< 0.01). While the 
overall main effect of insomnia on cortisol reactivity was not statis-
tically significant (linear, b=0.0001, t(790)=-1.78, p=0.08, quadratic, 
b=0.000001, t(554)=1.15, p=0.25), the linear slope was significant 
while adjusting for gender, linear, b=-0.0002, t(788)=-2.25, p=0.03. 
Specifically, among men, greater insomnia symptom severity was 
related to a blunted cortisol response to the TSST.
Conclusion: Results from these analyses suggest that there is a 
small, but significant, association with blunted cortisol reactivity 
and greater insomnia symptoms in men. These findings support 
that, at least in men, greater insomnia symptoms may be related 
to HPA-axis dysregulation, but that a different pathway may 
exist for women.
Support (if any): K23 HL141581
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Introduction: Adolescence is a crucial developmental stage 
that is often associated with various psychosocial and biologi-
cal changes, increasing one’s risk for developing sleep problems 
including insomnia. Insomnia with objective short sleep dura-
tion (ISSD) has been proposed as a unique phenotype associated 
with heightened physiological arousal and more severe clinical 
presentations, but its underlying mechanism remained unclear. 
Sleep-related attentional bias may perpetuate insomnia but lim-
ited research has looked into this cognitive factor in adolescents 
with insomnia, especially those with objectively short sleep dura-
tion. This study aimed to investigate the role of objective short 
sleep duration in differentiating behavioural profile in sleep-re-
lated attentional bias in adolescents with insomnia.

Methods: Adolescents aged 12-20 were recruited. Participants 
in the insomnia group met the DSM-5 criteria for insomnia dis-
order, and those in the healthy control group (HC) without any 
neuropsychiatric or sleep disorders and reported an average sleep 
duration of 7-10 hours. All participants underwent a clinical inter-
view to ascertain their eligibility and completed questionnaires, 
sleep-related dot-probe task, and 7-day objective sleep monitoring 
by actigraphy. Participants with objective sleep duration ≤ 7 hours 
were classified as ISSD, and others (> 7 hours) were classified as 
insomnia with objective normal sleep duration (INSD).
Results: Total 106 participants were recruited (age: 18.22 ± 1.52, 
12-20, female: 64%, ISSD = 50, INSD = 33). ISSD and INSD had 
more severe insomnia symptoms, poorer subjective sleep quality, 
longer objective sleep onset latency and poorer objective sleep effi-
cacy, compared to HC (all p <.05). ISSD had a higher sleep inter-
ference index than INSD (adj p = 0.026), indicating more vigilance 
to sleep-related stimuli in ISSD compared to INSD.
Conclusion: The result suggested that ISSD and INSD show dif-
ferent attentional responses toward sleep-related stimuli. It may 
provide evidence on psychological understanding on insomnia 
phenotypes with the potential implications for early detection 
of insomnia and interventions. Further investigation with neu-
roimaging is needed to understand sleep-related attentional bias 
between phenotypes.
Support (if any): This work was funded by Seed Fund for Basic 
Research, University Research Committee (awarded to SX Li) 
and General Research Fund (Ref. 17613820, awarded to SX Li), 
Research Grants Council, University Grants Committee, Hong 
Kong SAR, China.
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Introduction: Previous research has explored sensory hypersen-
sitivity in both wakefulness and sleep among insomnia patients. 
Compared to healthy individuals, insomnia patients exhibit height-
ened sensitivity not only to external stimuli but also to internal bod-
ily signals, known as “interoception.” Interoceptive sensitivity can 
be assessed using physiological measures, such as heartbeat-evoked 
potentials (HEP), as well as self-reported questionnaires. However, 
it remains uncertain whether heightened interoceptive sensitivity 
is a predisposed trait associated with an increased vulnerability to 
sleep disturbances or if it is a consequence of chronic insomnia. 
This study aims to investigate the association between sleep vul-
nerability and interoceptive sensitivity by comparing HEP between 
individuals with high and low levels of sleep vulnerability.
Methods: Thirty-one normal sleepers participated in the study 
(average age = 23.91 years; M:F = 15:16). Among them, 14 
were classified as high sleep vulnerability (HV) and 17 as low 
sleep vulnerability (LV), determined by the Ford Insomnia 
Response to Stress Test (FIRST). Participants completed the 
Multidimensional Assessment of Interoceptive Awareness 
(MAIA) questionnaire to assess self-reported interoceptive sen-
sitivity. Additionally, a 5-minute HEP recording was obtained in 
the evening during a wakeful, eyes-open resting state as a phys-
iological index of interoception. Correlation analyses were con-
ducted to evaluate the relationship between MAIA scores and 
HEP amplitudes at frontal electrodes, specifically 300 to 650 ms 
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after the R peak. T-tests were performed to examine group differ-
ences in interoception measures between the HV and LV groups.
Results: Frontal HEP amplitudes exhibited a positive correlation 
with the Noticing subscale of the MAIA (r = 0.358, p = 0.048), 
but no significant correlations were found with the other sub-
scales. Additionally, t-tests showed no significant differences in 
HEP amplitudes or MAIA scores between the HV and LV groups.
Conclusion: The positive correlation between HEP amplitudes 
and the Noticing subscale suggests that greater awareness of bod-
ily sensations is associated with enhanced physiological interocep-
tive processing. Furthermore, the absence of significant differences 
in interoceptive sensitivity between individuals with high and low 
sleep vulnerability indicates that heightened interoceptive sensitiv-
ity in insomnia patients may be a consequence of chronic sleep dis-
turbances rather than a predisposing trait for sleep disturbances.
Support (if any): 
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Introduction: Evidence from both the general population and clin-
ical samples based on polysomnography suggests that insomnia 
with objective short sleep duration (ISSD) represents a biologically 
severe phenotype of the disorder, characterized by adverse cardi-
ometabolic outcomes, i.e., hypertension and diabetes. No longitu-
dinal study to date has examined the association of this type of 
insomnia with incident hypertension using ecologically friendly, 
home-based, cost-effective sleep-monitoring tools, which could 
replace PSG, in a large general population sample. The aim of this 
study is to assess the risk of ISSD with incident hypertension in the 
large Biobank cohort based on self-reported insomnia and objec-
tively measured habitual sleep duration by accelerometer.
Methods: We identified 96219 participants from the UK Biobank 
who underwent a 1-week objective sleep measure during 2013-
2016. Short sleep duration was defined as ≤ 7.3 hours/night (i.e., 
median), after excluding participants who slept ≤ 3 hours/night 
or ≥11 hours/night. Self-reported insomnia symptoms obtained ± 
1-year within the objective sleep measure, which was available from 
8,762 participants, was used to define insomnia status. Participants 
reported “Usually” having insomnia symptoms (vs. Never/Rarely/
Sometimes) were categorized as having insomnia. Four sleep phe-
notypes based on the presence of short sleep duration (Yes/No) 
and/or insomnia symptoms (Yes/No) were created. Major con-
founding factors, including age, sex, BMI, smoking, alcohol intake, 
sleep apnea diagnosis were extracted from the study visit closest to 
the objective sleep measure. To evaluate the associations between 
the sleep phenotypes with incident hypertension, multivariable-ad-
justed Cox proportional hazards models were used. The effective 
sample sizes for analysis on hypertension was 4451.
Results: Compared to normal sleepers with normal sleep duration, 
only ISSD phenotype was associated with significant risk for hyper-
tension (HR=1.20, 95%CI=1.03-1.41, P=0.02), after controlling for 

confounding factors. In contrast, neither the insomnia normal sleep 
duration group (INSD) nor the normal sleepers short sleep duration 
group were associated with increased risk for hypertension.
Conclusion: These data from the large UK biobank database 
using an ecologically friendly method to assess habitual objec-
tive sleep duration suggest that it is the combination of insomnia 
plus short sleep duration (ISSD), that increase significantly the 
risk for hypertension.
Support (if any): 
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Introduction: Insomnia is prevalent and often precipitated by 
stress. Individuals with high severity of insomnia have been 
reported to show low resilience capacity, which renders them 
prone to stress-related disorders. It is important to understand 
how sleep is related to impaired mental resilience in insomnia, 
particularly prior to development of stress psychopathology. 
Therefore, this study aimed to examine the associations between 
sleep and resilience in adults with insomnia disorder.
Methods: After the semi-structural clinical interview (SCID-CV), 
a total of 189 participants without stress-related disorder were 
included. Resilience outcome was calculated by the residual 
approach in a linear model with negative life stressful events as 
independent variable and the quality of life (WHOQOL-BREF 
mean score) as dependent variable. Resilience capacity was 
measured by the Connor Davidson Resilience Scale (CDRS). 
Being non-resilient was defined by the combination of having 
low-level resilience capacity (CDRS < 27) and also non-resil-
ient outcome despite negative life stressful events in the past 
year (residual value < 0). Sleep wake pattern was measured by 
7-day actigraphy, and sleep macrostructures were measured by 
the ambulatory polysomnography (Nox A1 and Nox SAS solu-
tions). Comparisons and associations of sleep macrostructures 
and sleep wake pattern between resilience groups were con-
ducted by the generalized linear model, with covariates adjusted.
Results: The non-resilient group had more anxiety and depres-
sive problems, higher insomnia severity, but longer total sleep 
time, compared to the resilient group. When adjusted for age, 
sex, and apnea-hypopnea index, the greater REM sleep percent-
age and shorter REM sleep onset latency were associated with 
higher risk of non-resilience (REM%: B= 0.04, p=0.03; REM 
latency: B= -0.01, p=0.01). Besides, the non-resilient group also 
perceived themselves sleeping less and falling asleep longer than 
actual sleep time, than the resilient group.
Conclusion: REM sleep macrostructures and sleep mispercep-
tion are associated with impaired resilience in insomnia disorder. 
Future studies should target examining the underlying mecha-
nism explaining REM sleep, sleep misperception and resilience.
Support (if any): This study was supported by the Startup Funding 
(PI: Ngan Yin Chan) from the Chinese University of Hong Kong 
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and the Hong Kong Jockey Club Charity Trust’s Funding (Project 
Director: Yun Kwok Wing; Project manager: Ngan Yin Chan).
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DOES SLEEP REACTIVITY MODERATE THE 
ASSOCIATION BETWEEN DAILY FLUCTUATIONS 
IN STRESS AND SLEEP ONSET AND MAINTENANCE 
PROBLEMS?
Mara Egeler1, Arash Assar1, Abigail Vance1, Ivan Vargas1

1 University of Notre Dame

Introduction: Sleep reactivity, or the tendency to experience sleep 
disturbances in response to stressful life events, is considered to 
be a vulnerability factor for insomnia. According to the sleep 
reactivity hypothesis, those individuals with high sleep reactivity 
tend to experience greater sleep onset and maintenance problems 
following a stressor. Few studies, however, have observed whether 
this phenomenon occurs at the daily level. That is, are day-to-day 
fluctuations in stress related to changes in sleep onset and main-
tenance problems among individuals with greater sleep reactivity?
Methods: Participants included 60 adults from the greater 
Northwest Arkansas area (63.9% White, 67.2% Female, 30-79 
years old) who completed 10 consecutive days of sleep moni-
toring. Sleep was assessed objectively through actigraphy and 
subjectively through sleep diaries. Variables examined included 
actigraphy and diary based total sleep time (TST) and total 
wake time (TWT). Sleep reactivity was assessed using the Ford 
Insomnia Response to Stress Test (FIRST). Daily stress level was 
assessed using daily diaries. Participants were asked to rate how 
“stressed they were that day” on a scale of 1 (being not stressed 
at all) to 7 (being extremely stressed). Linear regression models 
were conducted with sleep variables as the outcome. Daily stress 
and FIRST scores were mean-centered and entered as independ-
ent variables. Race, gender, and age were entered as covariates.
Results: FIRST scores were associated with lower diary TST (β 
= -2.76, p = 0.02) and greater diary TWT (β = 0.18, p < 0.01). 
Daily stress was not found to be associated with any sleep var-
iable. FIRST score was not found to moderate the relationship 
between daily stress level and diary TST (β = 0.63, p = 0.19), 
diary TWT (β = -0.03, p = 0.13), actigraphy TST (β = 0.54, p = 
0.18), or actigraphy TWT (β = 0.07, p = 0.56).
Conclusion: While sleep reactivity (as assessed via the FIRST) 
has been consistently linked to greater risk for developing insom-
nia disorder, the data from the present study suggest that this 
effect may be cumulative and not observed at the daily level.
Support (if any): Graduate-Professional Student Congress 
Tiffany Marcantonio Research Grant
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HOW ARE INSOMNIA SYMPTOMS ASSOCIATED WITH 
WORKING HOURS AND WORK PERFORMANCE IN NEW 
PARENTS?
Maristella Lucchini1, Daniela Macia1, Liat Tikotzky2, 
Sarah Berger3, Natalie Barnett1

1 Nanit Lab, 2 Ben-Gurion University of the Negev, 3 College of 
Staten Island, City University of New York

Introduction: The relationship between insomnia symptoms, 
productivity, and long working hours has been linked to poor 

sleep and diminished workplace performance. However, the lit-
erature remains sparse when it comes to new parents, a group 
uniquely vulnerable to sleep disturbances and facing delicate 
work transitions, such as returning from parental leave and man-
aging work-life balance after the birth of a new child. This study 
addressed this literature gap, investigating the complex interplay 
between sleep, performance, and working hours in new parents.
Methods: Among Nanit camera users, we recruited 376 working 
parents (72% Mothers) of infants 1-7 months old (mean infant 
age 4.2 months). Participants completed the Insomnia Severity 
Scale (ISI; < 7 healthy; 7-14 Subclinical insomnia; >15 Clinical 
insomnia) and responded to questions relative to their employ-
ment status, performance at work in the past month (How would 
you rate your overall job performance on the days you worked 
during the past 28 days?1-10) and working hours. Data were 
analyzed using linear or multinomial regressions.
Results: Among parents, 10% reported symptoms of clinical 
insomnia, 38% subclinical and 52% no symptoms, with no signif-
icant differences between mothers and fathers. Mothers reported 
poorer work performance than fathers (𝛽=-0.47±0.19,p< 0.001). 
Among mothers, those who had subclinical or clinical lev-
els of insomnia reported poorer work performance in the last 
month than those with no insomnia symptoms (respectively 
𝛽=-0.60±0.22,p=0.007; 𝛽 =-0.98±0.35,p=0.005), but there were 
no associations in fathers. In addition, parents with subclinical 
levels of insomnia were more likely to report ‘working more than 
expected’ than those with no insomnia symptoms (respectively 
OR=1.9 CI:1.1-3.4), but the association was not significant when 
stratified by mothers and fathers. The number of working hours 
was not associated with perceived performance (p=0.4).
Conclusion: Insomnia symptoms in new parents were associated 
with poorer work performance and working more than expected, 
but working hours were not associated with performance. Further 
investigation is needed to better understand the relationship 
between overwork, performance and poor sleep in new parents.
Support (if any): 
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THE IMPACT OF LIFETIME TRAUMA ON SLEEP 
REACTIVITY IN ACUTE TRAUMA PATIENTS: THE ROLE 
OF VICTIMIZATION TRAUMAS
Anthony Reffi1, David Moore2, Lily Jankowiak2, Christopher Drake1

1 Henry Ford Health System, 2 Henry Ford Health

Introduction: Sleep reactivity is a vulnerability to sleep distur-
bance after stress that increases risk for insomnia and myriad 
negative health outcomes. Previous research shows life stress can 
heighten sensitivity of the sleep system, exacerbating sleep reac-
tivity. This study investigated the relationship between lifetime 
trauma exposure and sleep reactivity among patients hospital-
ized for acute trauma.
Methods: We recruited 88 patients hospitalized in Detroit, MI 
within one week following traumatic injury (Mage = 39.53 ± 
14.31, 67.0% male, 67.0% Black). Patients reported their lifetime 
exposure to traumatic events using the Life Events Checklist 
for DSM-5 (LEC-5). We summed all positive trauma exposures 
to compute a “trauma load” variable, with greater scores indi-
cating cumulative lifetime trauma experiences. Additionally, 
we computed three empirically derived clusters of trauma 
types previously shown to differentially correlate with mental 
health: Accidental/injury traumas (e.g. transportation accident), 
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victimization traumas (e.g. physical assault), and predominant 
death threat traumas (containing mostly death-related traumas, 
e.g. assault with a weapon). Participants reported their sleep 
reactivity using the Ford Insomnia Response to Stress Test 
(FIRST) and insomnia using the Insomnia Severity Index (ISI).
Results: Reactive sleepers (FIRST ≥ 20) reported significantly 
more traumatic life events (M number of events = 7.64 ± SD 
3.72) than nonreactive sleepers (M number of events = 5.91 ± 
SD 4.12), p =.041. High sleep reactivity was uniquely associated 
with greater lifetime exposure to victimization trauma types 
(F(1, 84,) = 4.22, p =.043, ηp2 =.048), adjusting for sex and 
insomnia (ISI ≥ 11). Specifically, 59.0% of patients with a his-
tory of physical assault had high sleep reactivity, whereas 41.0% 
had low sleep reactivity (χ2 = 4.94, p =.026). Similarly, 69.0% of 
patients with a history of sexual assault had high sleep reactivity, 
whereas only 31.0% had low sleep reactivity (χ2 = 5.50, p =.019).
Conclusion: Acute trauma patients with high sleep reactivity 
report greater lifetime exposure to traumatic events, particularly 
physical and sexual assault. These results highlight the poten-
tial link between victimization traumas and increased sensitivity 
of the sleep system, independent of insomnia status, which may 
contribute to the development of insomnia and other negative 
health outcomes.
Support (if any): K23MH134032 (A.N.R.).
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LONGITUDINAL BI-DIRECTIONAL RELATIONSHIP 
BETWEEN INSOMNIA SYMPTOMS AND FAMILY 
INVOLVEMENT AMONG FULL-TIME WORKERS
Wilson Lam1, Marc Kaizi-Lutu2, Chunyu Liu2, Zewen Liu3, 
Angel Lee3, Sanjana Subramanyan3, Adam Spira1, Zhiqing Zhou1

1 Johns Hopkins Bloomberg School of Public Health, 2 Department 
of Mental Health, Johns Hopkins Bloomberg School of Public 
Health, 3 Johns Hopkins University

Introduction: For full-time workers, family involvement (i.e., 
level of involvement in family activities) and sleep are impor-
tant aspects of their nonwork life. While both sleep and fam-
ily involvement may help buffer the effects of work demands 
on health, they also may affect each other. Specifically, greater 
involvement in family activities may disrupt or promote workers’ 
sleep; meanwhile, having high-quality sleep may help workers 
have more energy and resources to devote to family activities 
after a day’s work. In this study, we examined a potential bi-di-
rectional relationship between insomnia symptoms and family 
involvement among full-time workers in a longitudinal study.
Methods: We analyzed survey data from 199 full-time employ-
ees in the U.S. who provided ratings of their experience of four 
insomnia symptoms over the preceding few weeks (1 = to a very 
small extent, 5 = to a very large extent) and level of involvement 
in family activities across three waves with 6 weeks in between. 
Their average age was 38.2 years (SD = 8.5), 78.9% were white, 
and 69.3% were male. These employees reported working an 
average of 41.8 hours per week and came from a variety of indus-
tries, including manufacturing (16.1%), finance (15.1%), medi-
cal/social services (14.1%), service (13.1%), education (12.1%), 
and information technology (10.1%).
Results: We performed cross-lagged panel analyses to examine 
the lagged associations between insomnia symptom severity (aver-
aged across the four items) and subsequent family involvement 

(while controlling for previous level of family involvement, 
hours worked per week, industry, age, sex, and race) and between 
family involvement and subsequent insomnia symptom sever-
ity (while controlling for previous insomnia symptom severity, 
hours worked per week, industry, age, sex, and race). Greater 
insomnia symptom severity was negatively associated with lower 
subsequent family involvement (b= -0.11, SE=.03, p <.01), but 
family involvement was not significantly associated with subse-
quent insomnia symptoms (b= -0.02, SE=.05, p =.739).
Conclusion: Our findings suggest that insomnia symptoms may 
decrease workers’ involvement in family activities, perhaps by 
decreasing workers’ energy and resources to cope with work 
demands. In contrast, involvement in family activities may not 
affect workers’ sleep quality.
Support (if any): N/A
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MEASURES OF SLEEP BY MARITAL STATUS IN A 
SAMPLE OF US VETERANS
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Education and Clinical Center, VA Greater Los Angeles Healthcare 
System, 8 VA HSR Center for the Study of Healthcare Innovation, 
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Introduction: Marriage confers a degree of benefit for a range of 
health factors, including sleep behaviors and outcomes. Veterans 
are more likely to report sleep difficulties (e.g., insomnia) and 
have less social support than the general population. As such, it 
is important to examine associations between marital status and 
the occurrence of sleep issues among veterans.
Methods: This study utilizes baseline visit data from veterans 
in Los Angeles reporting sleep concerns who were enrolled 
across four structured cognitive behavioral therapy for insom-
nia intervention trials. Measures included the Pittsburgh Sleep 
Quality Index (PSQI) total and factor scores, Insomnia Severity 
Index (ISI), sleep efficiency (measured with actigraphy), and the 
Patient Health Questionnaire (PHQ-9). Overall, 1,411 veterans 
had available data (74.1% male; mean age: 63.4 years; 43.3% 
married/living as married, 21.9% separated, 17.0% single/never 
married, 10.5% divorced, 7.2% widowed). Multilevel models 
were constructed to evaluate associations between marital status 
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and sleep measures after controlling for sex, age, and depressive 
symptoms. Individuals were nested within the four different 
sleep trials and “married” served as the reference group.
Results: Multilevel modeling showed that separated individuals 
had scores indicative of worse sleep compared to married individ-
uals (PSQI total score: β = 0.18, p <.01, N = 1,181; PSQI Sleep 
Efficiency factor score: β = 0.18, p =.017, N = 1,188; sleep effi-
ciency per actigraphy: β = -0.23, p = 0.014, N = 845). Differences 
by marital status were not found for the PSQI Perceived Sleep 
Quality factor, PSQI Daily Disturbances factor, or ISI. Divorced, 
widowed, and single/never married compared to married did not 
show differences for any of the sleep measure outcomes.
Conclusion: Using cross-sectional data, we found that veterans 
who are separated have more severe sleep concerns compared 
to veterans who are married/living as married. Given this dif-
ference, separated veterans may represent a group that are par-
ticularly at-risk for sleep difficulties and they may benefit from 
evaluation of sleep concerns and management of sleep disorders. 
Findings align with past work showing that marital status can 
impact measures of health.
Support (if any): VA OAA (Gold); VA SWI 24-001, VA OAA 
(Erickson), RCS-20-191, NIH K24 HL143055 (Martin); 
VAGLAHS CSHIIP and GRECC
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Zewen Liu4, Angel Lee4, Sanjana Subramanyan4, Lehan Yang5, 
Marla O’Shea-Bulman1, Yul Lee4, Brion Maher3, William Eaton1, 
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Introduction: Existing research links higher levels of perceived 
job demands (i.e., aspects of work that require workers’ efforts, 
including physical demands and psychological demands) and 
lower levels of perceived job control (i.e., aspects of work over 
which employees can exert control, including decision authority 
and skill discretion) with poorer sleep quality. However, prior 
studies primarily have focused on self-reported, rather than 
objectively measured, sleep quality. We examined the associa-
tions of job demands and job control with both self-reported 
and actigraphic sleep quality.
Methods: We analyzed data from 269 participants (52.2±6.1 
years, 61% female, 36.8% non-white) in the Baltimore 
Epidemiologic Catchment Area (ECA) Study who participated 
in Waves 4 (2004-05) and 5 (2016-22), reported being employed, 
had complete job demands and control data at Wave 4, and com-
pleted the Pittsburgh Sleep Quality Index (PSQI) and 7.0±1.3 
nights of wrist actigraphy at Wave 5. We examined associations 
between Wave 4 job demands and control and Wave 5 PSQI 
global scores (higher scores indicate poorer sleep quality) and 
Wave 5 actigraphic sleep efficiency using multivariable linear 
regression models that adjusted for age, sex, race, education, and 
self-reported total sleep time in a 24-hour period at Wave 4.

Results: In adjusted analyses, higher psychological demands at 
work were associated with lower PSQI global scores (b= -0.28, 
p <.05). Both higher psychological demands (b= 0.64, p <.05) 
and decision authority (b= 0.77, p <.05) were associated with 
higher actigraphic sleep efficiency. Physical demands and skill 
discretion were not associated with PSQI global scores (b= 0.13, 
p=0.07 and b= -0.12, p=0.25, respectively) or actigraphic sleep 
efficiency (b= -0.22, p=0.15 and b= -0.11, p=0.62, respectively).
Conclusion: In a community-based sample of working adults, 
higher levels of perceived psychological job demands were asso-
ciated with better self-reported sleep quality and actigraphic 
sleep efficiency, and higher perceived decision authority was 
linked to higher actigraphic sleep efficiency. Findings suggest 
that higher levels of psychological demands and decision author-
ity may allow workers to be more engaged at work, develop bet-
ter sleep patterns to recover from work, and experience better 
sleep quality.
Support (if any): NIH Award Number R01AG075996
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Introduction: Insomnia is common among adults, but individu-
als’ experiences with the condition may not be well-reflected in 
electronic health records (EHRs). This leads to inconsistencies 
when using these codes alone to study insomnia. A computa-
ble phenotype for insomnia incorporating diagnosis codes, drug 
codes, and self-reported insomnia status could help us better 
understand the condition at the population level. This study 
aimed to use both EHR data and survey responses to under-
stand the prevalence, geographic distribution, and demographic 
correlates of insomnia in a large cohort of adults in the All of 
Us Research Program.
Methods: Data from 99,824 participants who responded to the 
Personal/Family Health History survey and provided EHR and 
genomic sequencing data were included. We used an algorithm 
to identify individuals meeting a stringent (≥2 insomnia condi-
tion codes and ≥1 drug code in the EHR) or a broad (≥1 condi-
tion codes, drug codes, or self-reported insomnia) definition of 
insomnia. We estimated the overall clinical prevalence for each 
definition of insomnia among all participants, and stratified by 
sex, race, ethnicity, and geographic location.
Results: From included participants, 29,972 (30%) met the 
broad definition for insomnia and 17,596 (17.6%) met the strin-
gent definition. For both definitions, groups that were overrepre-
sented among insomnia cases relative to their proportion of the 
sample population included males, those identifying with a sex 
other than male or female, Non-Hispanic individuals, those iden-
tifying with an ethnicity other than Hispanic or Non-Hispanic, 
and White individuals. Black individuals were overrepresented 
among insomnia cases when the stringent, but not broad defi-
nition was used. Among U.S. states, Kansas had the highest 
insomnia prevalence according to both definitions (55.71% for 
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broad and 39.5% for stringent), and North Dakota had the low-
est (5.5% and 0%, respectively).
Conclusion: Using the broad definition resulted in a much greater 
estimated insomnia prevalence, reinforcing the idea that insom-
nia is underdiagnosed and underreported in EHRs. However, 
both definitions produced similar demographic and geographic 
trends. Further research should involve validating the algorithm 
used in this study to identify individuals with insomnia.
Support (if any): All of Us Research Program is supported by 
the NIH, Office of the Director.
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Introduction: A long-standing body of research supports the 
intricate relationship between chronic pain, fatigue, and sleep, yet 
these complex variables are not uniform among different popu-
lations. Moreover, many rural individuals experience health dis-
parities related to sleep, fatigue, and pain, which may be related 
to limited care access. Herein, we examined whether urbanity/
rurality moderated the relationship between pain and sleep dis-
turbance and pain and fatigue in women with pain complaints.
Methods: Women (N=261, Mage=41.8, SD=13.9, 61% urban) 
with sleep and pain complaints completed surveys during the 
baseline assessment of an RCT in mid-Missouri. Measures 
included sleep (PROMIS-Sleep Disturbance, fatigue (PROMIS-
Fatigue), pain (McGill Pain Questionnaire), and rurality (Y/N, 
according to Census Bureau data for 2020 as reported by Rural 
Health Information Hub’s Am I Rural? tool). Using SPSS 
PROCESS, we examined moderation analyses while controlling 
for age, employment status (Y/N), and whether individuals live 
in a low-income area (Y/N) based on the Human Resources and 
Services Administration low-income city service area designa-
tion as specified by the Am I Rural? Tool.
Results: A significant interaction was found between pain and 
rurality predicting fatigue, F(1, 252)=8.72, p=.003. Greater pain 
was associated with greater fatigue in only rural individuals, 
β=0.21, t(252)=4.72, p<.001. Similarly, there was a significant 
interaction between pain and rurality predicting sleep distur-
bances, F(1, 252)=5.78, p=.012. This was only observed in rural 
individuals, β=0.34, t(252)=3.40, p<.001, such that increased 
pain was related to increased sleep disturbances.
Conclusion: Living in rural areas may increase the risk of experi-
encing increased pain, fatigue, and sleep disturbance. While this 
may be partly due to limited access to care, future studies should 
utilize longitudinal and experimental methodology to determine 
the causality of these relationships and examine physiological 
measures of sleep and pain. Further exploration is important 
for targeted support and consideration of disparities (including 
access to care) in women struggling with pain, sleep, and fatigue 
in rural areas.
Support (if any): National Institute of Nursing Research 
(NR01768; Clinical trial: NCT03744156; PI: McCrae)
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Introduction: The aim of this study was to explore racial and 
ethnic disparities in clinical insomnia diagnosis among college 
students. Our a priori hypothesis suggests that cultural stig-
mas, limited awareness, and other systemic barriers dispropor-
tionately affect students from marginalized racial groups in 
obtaining a clinical insomnia diagnosis. These disparities have 
significant implications for access to medical treatment and care.
Methods: This study utilized data from the ACHA-NCHA, a 
national cross-sectional survey of U.S. college students, collected 
between Fall 2019 and Spring 2023. Insomnia was identified 
based as experiencing one or more self-reported symptoms at 
least four or more times per week, including taking over an hour 
to fall asleep, difficulty falling asleep, or trouble staying asleep. 
Participants also reported clinical insomnia diagnoses, medical 
provider visits within the past year, and current treatment status. 
Racial and ethnic groups were self-reported and non-mutually 
exclusive. Logistic regression was used to examine the likelihood 
of clinical insomnia diagnoses across racial and ethnic groups 
among those reporting insomnia symptoms.
Results: A total of 180,929 students participated in the sur-
vey, with most participants being white (58.5%). The regression 
revealed that students with insomnia symptoms from marginal-
ized racial groups were significantly less likely to receive a clinical 
diagnosis compared to white students with insomnia symptoms. 
Specifically, Asian students had an odds ratio (OR) of 0.582 
(95% CI [0.535, 0.633]), Black students had an OR of 0.699 (95% 
CI [0.585, 0.730]), and Hispanic students had an OR of 0.654 
(95% CI [0.646, 0.755]).
Conclusion: This approach highlights the gap between expe-
riencing insomnia symptoms and reporting a formal diagno-
sis, underscoring inequities in healthcare access and awareness 
among different racial groups. Given that most research on 
insomnia focuses on individuals already receiving care, fur-
ther investigation is needed into students experiencing insom-
nia symptoms but lacking access to care. Understanding these 
underserved populations is crucial, as treatment approaches may 
differ for those unable to engage with healthcare services.
Support (if any): 
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Introduction: Latinos, particularly those who have recently 
migrated to the United States, often encounter significant 
acculturation stressors while adapting to the U.S. culture, lan-
guage, and environment. These challenges, in turn, can nega-
tively impact sleep quality and duration while exacerbating the 
prevalence of sleep disorders. Our primary focus was to study 
individuals who primarily speak Spanish, as individuals who 
do not speak English often experience heightened acculturative 
stress due to the language barrier. This study aims to explore the 
relationship between acculturative stress and insomnia severity 
among a Spanish-speaking population residing in Florida.
Methods: Survey data were collected from the Determinants, 
Outcomes, Responses, and Markers of Insufficient Sleep 
in Rural-Urban (DORMIR) study at the University of 
Miami. Acculturation stress levels were assessed using the 
Multidimensional Acculturative Stress Inventory (MASI), where 
higher scores indicate greater levels of stress. Insomnia symptoms 
were assessed using the Insomnia Severity Index (ISI), a self-re-
ported instrument designed to measure the nature, impact, and 
severity of insomnia. Both MASI and ISI scores were gathered 
from a sample of 231 Spanish-speaking adults residing in Florida. 
ISI scores were regressed on MASI scores using linear regressions, 
adjusting effects of age, sex, race/ethnicity, Hispanic origin, mari-
tal status, income, education, employment, and Body Mass Index.
Results: A one-unit increase in MASI scores (min, max = 0, 
109) was associated with a 0.15 increase in ISI scores (b [95% 
Confidence Interval]: 0.14 [0.08, 0.20], p< 0.001). Of the indi-
vidual items of the MASI, experiences of being treated rudely 
or being discriminated against due to English ability, discomfort 
with English, not feeling accepted by Americans, being expected 
to know of American ways, and feeling looked down upon if  
individuals practice Latino customs each were associated with 2 
points or higher on the ISI per unit increase.
Conclusion: The study shows that acculturative stress is signifi-
cantly associated with insomnia severity scores among Spanish 
speaking populations living in Florida. In these populations, 
increased acculturation stress may help explain the etiology of 
insomnia. Future research may investigate modifiers of this asso-
ciation, such as by age or sex or native English or Spanish speaker.
Support (if any): R01HL152453, R01HL142066, R01HL095799, 
R01MD016236, R01MD016236-03S1, R01MD004113, 
R01AG072644

Abstract citation ID: zsaf090.0533

0533
INSOMNIA SEVERITY, SLEEP RELATED IMPAIRMENT, 
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Introduction: Adequate sleep and a healthy diet are known to 
play beneficial roles in cardiometabolic health. However, there 

is limited epidemiological evidence of this relationship among 
Black adults, potentially contributing to higher rates of cardi-
ometabolic diseases. This study investigated the associations 
between 1) diet quality and insomnia severity and 2) diet quality 
and sleep-related impairment (SRI).
Methods: Baseline data was obtained from 534 Black partici-
pants (females 64%; age range 18-75 years) who were enrolled 
in the NIH-funded study, ESSENTIAL. The Insomnia Severity 
Index (ISI) and the Patient-Reported Outcomes Measurement 
Information System-SRI (PROMIS-SRI) were used. Diet quality 
was assessed via the Rapid Eating Assessment for Participants–
Short Form (REAP-S); higher scores indicated a healthier diet 
quality. Using the REAP-S, we also calculated separate catego-
ries for healthy and unhealthy diet quality; lower scores indi-
cating lower vs. higher consumption, respectively. Multivariate 
linear regression models were used to evaluate the associations 
between diet quality (predictor variable) with insomnia symp-
toms and SRI (outcome variables). Adjusted covariates included 
age, sex, education, body mass index, and marital status.
Results: Mean (SD) scores for ISI and SRI were 16.97 (7.03) and 
53.64 (8.72), respectively. The total mean REAP-S score was 26.22 
(5.03), indicating a lower average score compared with the United 
States mean of 32. Multivariate regression analysis revealed that 
higher ISI scores were associated with lower total diet quality (β = 
-0.20, p = 0.002) and a lower unhealthy diet score (β = -0.43, p = 
0.002), indicating increased intake of unhealthy foods. Similarly, 
higher SRI scores were associated with lower total diet quality (β 
= -0.30, p = 0.0002), lower unhealthy diet scores (β = -0.58, p = 
0.001), and lower healthy diet consumption (β = -0.70, p = 0.003).
Conclusion: Inverse relationships were observed between diet 
quality and both insomnia and sleep-related impairment among 
Black adults. Future studies should examine dietary patterns and 
metabolic outcomes among larger, more diverse populations.
Support (if any): 5T32HL166609-02, U24DK132733, 
R01HL142066
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Introduction: Appalachian Kentucky experiences dispropor-
tionate rates of both sleep and mental health disorders. While 
the relationship between mental health and sleep is well-docu-
mented, the complex interplay between social support, mental 
health symptoms, and insomnia severity remains poorly under-
stood, particularly in rural populations facing multiple health 
disparities. This study examined associations between mental 
health symptoms (i.e., anxiety, depression, perceived stress) 
and insomnia severity in Appalachian adults. Given the well-es-
tablished associations between depression, social support, and 
insomnia, we additionally investigated depression as a key medi-
ator between social support and insomnia.
Methods: Data were collected from the Researching Equitable 
Sleep Time in Kentucky Communities (REST-KY) study, a lon-
gitudinal study of sleep and health disparities in Appalachian 
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Kentucky. In Wave 1, data were collected from 306 adults across 
12 Appalachian Kentucky counties via REDCap surveys. 
Measures included the following well-validated scales: Insomnia 
Severity Index (ISI), Patient Health Questionnaire-9 (PHQ-9), 
Generalized Anxiety Disorder-7 (GAD-7), Perceived Stress Scale 
(PSS), and modified Medical Outcomes Study Social Support 
Survey (mMOS-SS). Analyses adjusted for living alone, age, sex, 
income, use of sleep medications (yes/no), polypharmacy (i.e., 
5+ medications [yes/no]).
Results: Of the 270 participants who completed the ISI (Mage 
46.0 [range = 18-81]), most were white (97.4%) women (79.9%) 
Higher symptoms of depression (r=0.63, p< 0.001), anxiety 
(r=0.51, p< 0.001), and perceived stress (r=0.48, p< 0.001) were 
strongly associated with greater insomnia severity. After covari-
ate adjustment, each one-point increase in PHQ-9, GAD-7, and 
PSS scores was associated with 0.6, 0.5, and 0.3-point increases 
in the insomnia severity index, respectively. Mediation analysis 
revealed that depressive symptoms mediated 62% of the total 
effect of social support on insomnia severity (p=0.007).
Conclusion: In this sample of Appalachian Kentucky adults, 
symptoms of depression, anxiety, and perceived stress were 
all significantly associated with greater insomnia severity. 
Depression, known to be highly prevalent in this population, sig-
nificantly mediated the relationship between social support and 
insomnia severity. These findings suggest that addressing men-
tal health symptoms, particularly depression, may be crucial for 
improving sleep outcomes in this underserved region and cultur-
ally tailored interventions that simultaneously target both social 
support and depression may be particularly effective.
Support (if any): R01MD016236, R01MD016236-03S1 and 
R01HL152453
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Introduction: Although emergent research has explored rela-
tionships between everyday discrimination (EDS) and insom-
nia severity (ISI), little is known about whether discrimination 
impacts sleep differently across diverse demographic groups 
such as sex. Biological males and females tend to have differing 
insomnia severity, and discrimination may impact this relation-
ship in unique ways. By sex, this study investigates the associa-
tions of EDS experiences with insomnia among Blacks living in 
two urban cities, New York and Miami.
Methods: Cross-sectional survey data were extracted for 382 
Blacks, ages 18 to 75 years, who were enrolled in the NIH-funded 
study ESSENTIAL, which investigates psychosocial and envi-
ronmental determinants of insufficient sleep and associations 
with adverse health outcomes. Ordinary Least Squares (OLS) 
linear regression analyses examined sex-stratified associations 
between EDS and ISI. Adjustment covariates included age, Body 
Mass Index, education, income, marital status, employment, 

and ethnicity. Post-hoc regression analyses assessed non-lin-
ear relationships between spline-modeled EDS and ISI. Nine 
sex-stratified linear regressions were conducted as follow up to 
assess associations in each EDS item. Results were evaluated 
qualitatively.
Results: in the sample, 68% were female (Meanage = 
39.0±12.7[Meanage for males was 42.4±13.3]). Among females, 
greater everyday discrimination was significantly associated with 
greater insomnia severity (β=0.115, 95% CI [0.039, 0.191], p = 
0.003). However, among males, analyses revealed that greater 
everyday discrimination was not significantly associated with 
greater insomnia severity (β=.075, 95% CI [-0.035, 0.184], p = 
0.178). In subsequent analyses, we further observed a potential 
non-linear relationship between EDS and ISI among females. 
Qualitative assessment of the EDS items on ISI suggested that 
seven of the nine point components may have a greater associa-
tion in females than males.
Conclusion: Discrimination may be a contributing factor to 
sleep disparities among Blacks, potentially moderated by sex. 
For females (but not for males), every unit increase in EDS was 
associated with a unit increase in ISI. Understanding how Black 
males and females differentially conceptualize insomnia and/or 
their experiences with discrimination is imperative for the devel-
opment of tailored interventions to reduce sleep health dispar-
ities among these groups. Future investigations should explore 
the gendered experience of discrimination and insomnia which 
may differ by sex.
Support (if any): R01HL142066; T32HL166609; R01HL152453
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Introduction: Appalachian Kentucky faces significant sleep 
health disparities, including higher rates of insomnia. In this 
region, where family connections and multigenerational house-
holds are culturally valued, living alone may contribute to sleep 
difficulties. However, the mechanisms linking living arrange-
ments to sleep health in this population remain understudied. 
This study examined the association between living alone and 
insomnia severity and investigated whether social support medi-
ates this relationship in a region already experiencing substantial 
health disparities.
Methods: Data were collected from the Researching Equitable 
Sleep Time in Kentucky Communities (REST-KY) study, a lon-
gitudinal study of sleep and health disparities in Appalachian 
Kentucky. In Wave 1, 306 adults from 12 counties completed 
REDCap surveys containing numerous validated scales includ-
ing the Insomnia Severity Index (ISI) and modified Medical 
Outcomes Study Social Support Survey (mMOS-SS). Living 
situation was self-reported. Multiple linear regression models 
adjusted for age, sex, income, sleep medication use, and poly-
pharmacy (5+ medications). Mediation analysis examined 
social support as a mediator between living alone and insomnia 
severity.
Results: 270 participants completed the ISI; most were mid-
dle-aged (MAge=46.0 range = 18-81]) white (97.4%) women 
(79.9%). Participants living alone (n=52) reported significantly 
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higher insomnia severity compared to those not living alone 
(mean ISI: 14.6 vs 11.1, p< 0.001). Living alone was also asso-
ciated with lower overall social support (mean: 3.35 vs 4.16, p< 
0.001). After covariate adjustment, living alone remained sig-
nificantly associated with higher insomnia severity (p< 0.001). 
Mediation analysis indicated that living alone had a significant 
total effect on insomnia severity (p=0.017), with living alone 
leading to higher insomnia severity. A significant proportion 
of this effect (approximately 32%) was mediated through social 
support (p=0.027).
Conclusion: Living alone is associated with higher insomnia 
severity in this sample of Appalachian adults, with social sup-
port playing a significant mediating role. Findings highlight the 
importance of social connections for sleep health in a region 
where family ties are culturally central and sleep disparities are 
overrepresented. Interventions targeting social support, particu-
larly for those living alone, may help address sleep disparities in 
Appalachian Kentucky. Future research should explore cultur-
ally-tailored approaches to enhance social support and improve 
sleep health in this underserved population.
Support (if any): R01MD016236, R01MD016236-03S1, 
R01HL152453
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Introduction: Although more than half  of primary care patients 
endorse insomnia symptoms, few options are available to man-
age their sleep continuity disturbance. CBT-I is the first line treat-
ment for insomnia, but a standard course of at least 6 sessions is 
typically not feasible in primary care settings. The present RCT 
investigated a “single shot” version of CBT-I in primary care 
patients suffering from clinically elevated insomnia symptoms.
Methods: Forty-one primary care patients (Mage = 26.2, SDage 
= 9.4; 70.7% women, 73.2% White) at an integrated behavioral 
health center were enrolled in the current study and randomly 
assigned to either one session of CBT-I or one session of an 
attentional control condition. Daily sleep diaries were used to 
assess changes in total wake time (TWT = SL+WASO+EMA) 
and sleep efficiency (%SE) at (1) baseline, (2) one-week post-treat-
ment, and (3) one-month post-treatment. Insomnia symptoms 
(ISI) and depression symptoms (PHQ-8) were also assessed at 
baseline and one-month post-treatment.
Results: The final analyses included data from 37 patients 
(CBT-I = 17, control = 20), after 4 patients were lost to fol-
low-up. Compared to the control group, patients who received 
one-session of CBT-I reported greater improvements in TWT 
(t(33) = -2.54, p<.01; mean difference = -42.64; Cohen’s d = 
-0.86) and %SE (t(33) = 1.80, p<.05; mean difference = 0.05; 
Cohen’s d=0.61) from baseline to post-treatment. The CBT-I 
patients continued to show greater improvements through the 
1-month follow-up in TWT (t(30) = -4.11, p <.001; mean differ-
ence = -73.28; Cohen’s d = -1.46) and %SE (t(30) = 3.18, p<.01; 
mean difference = 0.12; Cohen’s d = 1.13). There was also greater 

improvement for patients in the CBT-I group on ISI scores (t(30) 
= -1.85, p<.05; mean difference = -2.65; Cohen’s d = -0.66) and 
PHQ-8 scores (t(29) = -2.29, p<.05; mean difference = -3.70; 
Cohen’s d = -0.83) from baseline to 1 month follow-up.
Conclusion: The present study provides preliminary data to 
support the use of “single-shot” CBT-I in primary care settings. 
Furthermore, results suggest that this one-session version of 
CBT-I may provide a potential benefit beyond sleep by also hav-
ing meaningful effects on depression symptoms.
Support (if any): K23-HL141581
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Introduction: Although insomnia increases relapse risk in early 
recovery from Alcohol Use Disorder (AUD), no adequately 
powered clinical trial has evaluated the efficacy of Cognitive 
Behavioral Therapy for Insomnia (CBT-I) on either insomnia 
or alcohol outcomes in a largely African-American sample. 
Objectives: 1) To determine the efficacy of CBT-I for improving 
insomnia, alcohol-related outcomes, and daytime functioning 
at post-treatment and at 3- and 6-month follow-up; 2) Evaluate 
whether improvement in insomnia is associated with a reduction 
in alcohol-related outcomes post-treatment.
Methods: Design: A randomized, controlled clinical trial of 
CBT-I compared to Quasi-Desensitization therapy (QDT), con-
ducted between 2015 and 2020, with assessments at baseline, 
end of treatment (8 weeks), and 3- and 6-month post-treat-
ment (Clinicaltrials.gov # NCT01987089). Setting: Outpatient 
addiction psychiatry clinic at an urban VA Medical Center. 
Participants: 63 veterans (51.6±9.6 years, 58 men (92.1%), 52 
African-Americans (82.54%) with insomnia and past-year AUD. 
Intervention(s): Eight weekly in-person sessions of either CBT-I 
(n=31) or QDT (n=32). Main Outcome(s) and Measure(s): 
Primary outcomes were the Insomnia Severity Index score (ISI), 
and Percent Days Abstinent (PDA, from the Timeline Follow 
Back interview). Secondary outcomes were sleep diary variables, 
drinks per day, percent non-heavy drinking days, Penn Alcohol 
Craving Scale score, and scores from the 12-item Short Form 
scale (SF-12), Beck Depression Inventory and Trait subscale 
from the State-Trait Anxiety Inventory.
Results: Post-treatment data were obtained from 88.9% of par-
ticipants. Although CBT-I was efficacious in improving insomnia 
with effect sizes (E.S.) larger than the meta-analytic estimates, 
QDT was equally efficacious in improving insomnia (E.S.=-1.63 
vs. -1.50), improving abstinence (E.S.=1.54 vs. 1.91) and next-
day functioning (E.S.=-0.26 vs. -0.17). Across treatment groups, 
remission from insomnia was associated with a lower post-treat-
ment alcohol craving score at 8 weeks (2.8, 95% CI=1.1, 4.4 vs. 
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9.5, 95% CI=6.1, 13.0 in non-responders), an effect that persisted 
for 6 months after treatment.
Conclusion: CBT-I and QDT are equally effective for treating 
insomnia during early recovery from AUD. Reduced alcohol 
craving may be a mechanism by which a remission from insom-
nia improves drinking outcomes.
Support (if any): VA grant IK2CX000855 and 5I01CX001957 
(SC) and NIH grants R01 AG041783 and R56 AG050620 
(M.L.P.); R01 AA023192 and R01 AA021164 (H.R.K.).
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Introduction: Recent meta-analyses show that 30-70% of indi-
viduals with a history of traumatic brain injury (TBI) suffer 
from persistent sleep disturbances. Further, more than 80% of 
all TBI cases are mild (mTBI) and report more insomnia than 
those with moderate-to-severe TBI. Given the positive track 
record of Cognitive Behavioral Therapy for Insomnia (CBT-I) in 
other conditions, CBT-I could also be an effective treatment for 
insomnia in those with mTBI, despite common comorbidities.
Methods: In this RCT (NCT03261674) veterans (n=110, 29.1 % 
female, 51.2±11.5 years old) were randomized to either CBT-I 
or an active control involving pseudo desensitization. During the 
treatment, participants had access to a therapist for six 60-min-
ute sessions, once per week, for six consecutive weeks. Treatment 
was remotely delivered nationwide via telehealth. Independently 
living veterans with chronic (>3 months since injury) mTBI and 
insomnia were included in the trial. Comorbid post-traumatic 
stress disorder (PTSD) was permitted. Central nervous sys-
tem-active medications were allowed as long as the dose, timing, 
and formulation were stable (≥ 3 weeks pre-treatment). All sleep 
measures were based on self-report. The primary outcome meas-
ure was the Insomnia Severity Index (ISI) and treatment effects 
were tested using intent-to-treat analyses based on linear mixed 
effects models with data derived from multiple imputations.
Results: CBT-I was associated with significantly greater 
improvement in ISI (p <.001, Beta=0.59) compared to con-
trols. At post treatment, CBT-I had > 8-point reduction of ISI 
from 16.4±3.6 to 7.4±5.3; controls only improved moderately 
from 15.6±4.6 to 10.2±6.2. Pre-post improvements in CBT-I 
were accompanied with improved (p’s <.001) sleep efficiency 
(+12.1±12.0 %), mental health (SF-36 mental component score, 
-4.8±12.3), depression (PHQ-8, -4.2±5.2), and reduced time 
in bed (-1.0±1.3 h), wake after sleep onset (-32.6±33.6 min), 
sleep onset latency (-30.4±42.1 min), early morning awaken-
ings (-28.2±42.2 min) while total sleep time remained virtually 
unchanged (+0.1±1.3 h).
Conclusion: Despite high rates of co-morbid PTSD and cogni-
tive difficulties associated with mTBI, CBT-I remains a robust 
treatment for insomnia in this group. Future efforts should focus 
on increasing accessibility of CBT-I for individuals who have 
recently sustained a mTBI.
Support (if any): VA REHABILITATION RESEARCH & 
DEVELOPMENT
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Introduction: Cognitive Behavioral Therapy for Insomnia 
(CBT-I) is the recommended first-line treatment for insomnia, 
but medications remain widely used. Limited evidence suggests 
combination treatment may capitalize on the advantages of each 
treatment. However, CBT-I, medication, and combination treat-
ment are rarely compared, and empirical evidence to support 
best clinical practice with these modalities remains sparse. The 
COZI study addressed these evidence gaps.
Methods: COZI was a multi-center 3-arm randomized com-
parative effectiveness trial conducted in primary care settings. 
Participants were 155 rural U.S. adults aged 23-80 years old with 
chronic insomnia, randomized to: 1) medication (patient/provider 
preference of trazodone or zolpidem); 2) digital CBT-I (dCBT-I); 
or 3) combination of medication+dCBT-I. Treatment outcomes 
were measured at 9 weeks, 6 and 12 months. The primary outcome 
was the Insomnia Severity Index (ISI) score. Secondary outcomes 
included treatment response (defined as □6-point decrease in ISI 
score) and the Pittsburgh Sleep Quality Index (PSQI) score.
Results: All groups experienced significant, large reductions in 
ISI scores at all time points. At 6 months, combination therapy 
(ΔISI=10.2) showed a significant advantage over dCBT-I (ΔISI=7.8) 
or medication (ΔISI=8.0) alone (both pairwise comparisons Ps< 
0.05). These comparisons were not statistically significant after 
correction for multiple comparisons. Combination therapy showed 
significantly higher treatment response rates (81.3%) compared to 
medication alone (57.4%). Combination therapy also showed sig-
nificantly larger reductions in PSQI scores at all time-points com-
pared to medication alone. Among the 79.4% of participants whose 
pre-randomization preferred medication was trazodone, both tra-
zodone alone and combined trazodone+dCBT-I were effective in 
reducing ISI. Side effects were minimal in all groups.
Conclusion: All three treatments showed robust effectiveness 
for chronic insomnia in primary care practices. Medication and 
dCBT-I were effective for the treatment of chronic insomnia, but 
their combination may result in significantly greater effectiveness.
Support (if any): This work was supported through a Patient-
Centered Outcomes Research Institute (PCORI) Award (CER-
2018C2-13262: “Comparative Effectiveness of Zolpidem/
Trazodone and Cognitive Behavioral Therapy for Insomnia in 
Rural Adults” (COZI). DISCLAIMER: All statements in this 
report, including its findings and conclusions, are solely those 
of the authors and do not necessarily represent the views of 
PCORI, its Board of Governors or Methodology Committee.
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Introduction: Digital CBT-I offers a scalable solution for insomnia 
treatment, but evidence of its real-world adoption and impact in U.S. 
clinical settings is limited. This study evaluates the implementation 
and effects of digital CBT-I within a U.S. healthcare system, utilizing 
Normalization Process Theory to integrate it into clinical workflows. 
We compare healthcare utilization between patients who engaged 
with digital CBT-I and those who were offered but did not use it.
Methods: Patients with insomnia were offered digital CBT-I 
via electronic and clinical workflows at the Internal Medicine 
and Sleep clinics within Henry Ford Health, Detroit, Michigan. 
Normalization Process Theory guided implementation. 
Electronic order rates and patient sign-ups assessed implemen-
tation success and workflow acceptability. Clinician training 
sessions and educational materials supported uptake. A propen-
sity-matched case-control design compared healthcare utilization 
rates between 340 digital CBT-I users and 340 matched controls, 
who were offered digital CBT-I but did not use it. We analyzed 
patient chart data and standardized time across patients. We 
evaluated the odds of medication fills and visits before and after.
Results: A total of 340 patients utilizing digital CBT-I from treat-
ing practitioners were matched with 340 controls who did not. 
Digital CBT-I patients exhibited a 64% reduction in medication 
fills (for any condition) during the post-treatment period rela-
tive to before (p< 0.001), and were 53% less likely to fill insom-
nia-specific prescriptions compared to pre-treatment (p=0.013). 
Controls showed no significant changes. Time-varied logistic 
regression indicated that digital CBT-I patients had 37% higher 
odds of using outpatient services within the initial 30-60 days 
(p=0.048), but subsequently showed 28% lower odds at 120-150 
days (p=0.041), and 41% lower odds at 150-180 days (p=0.039).
Conclusion: Normalization Process Theory effectively facilitated 
the integration of digital CBT-I into clinical workflows, providing 
immediate access with minimal workflow disruptions. Training ses-
sions and ongoing clinician reminders promoted patient uptake of 
standard care for insomnia management. Findings indicate that dig-
ital CBT-I is associated with reduced medication fills and decreased 
odds of outpatient visits over time, suggesting its potential as an 
effective, scalable treatment for insomnia in clinical settings.
Support (if any): Big Health Inc. provided access to SleepioRx 
for Insomnia at no cost.
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Vincent Mysliwiec8, Meredith Wallace9

1 NOCTEM Health Inc., 2 Madigan Army Medical Center, 3 
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Center, 7 Carl R. Darnall Army Medical Center, 8 The University of 
Texas Health Science Center, 9 University of Pittsburgh

Introduction: CBTI is the first-line recommended treatment for 
insomnia. However, the impracticability of CBTI protocols in 
real-world clinical settings and the scarcity of trained providers 
create significant CBTI capability gaps. This ongoing non-infe-
riority trial aims to compare CBTI as usual (CAU) and provid-
er-guided asynchronous CBTI (PGAC) delivered via a clinical 
decision support platform in service members (SMs) diagnosed 
with insomnia who are receiving sleep care in a military treat-
ment facility. Here, we report early observations on the primary 
outcomes of interest: the magnitude of improvements in insom-
nia severity, depression, and anxiety after 6 weeks of initiating 
treatment relative to baseline in CAU and PGAC.
Methods: Participating SMs were randomized to CAU (n = 
38) or PGAC (n = 38). Clinical psychologists delivered CBTI in 
both groups. The CAU group received in-person CBTI, whereas 
PGAC was delivered via the COAST clinical decision support 
platform. At baseline and post-treatment, all participants com-
pleted the Insomnia Severity Index (ISI), the PHQ2 (depression), 
and the GAD2 (anxiety).
Results: All 38 PGAC patients (10 women; mean age = 
32.9 + 8.5; baseline ISI:19 + 4.6; 20 endorsing current shift 
work) and 33/38 CAU patients (8 women; mean age 31.3 + 7.3; 
baseline ISI 18.7 + 4.7; 13 endorsing current shift work) initiated 
treatment. Six-week data was available for 94% of CAU partic-
ipants and 87% of PGAC participants. At 6 weeks, the PGAC 
group showed greater improvements in insomnia (4.1 + 4.1) rel-
ative to CAU (1.7 + 5.7; Cohen’s d = 0.48; 95% C.I: 0.01 - 0.96). 
At baseline both groups endorsed subclinical levels of depres-
sion and anxiety; and there was no significant change in depres-
sion and anxiety at the 6-week timepoint.
Conclusion: These preliminary findings suggest that PGAC 
delivered via a clinical decision support platform may be non-in-
ferior to traditional CBTI. Tech-enabled PGAC could address 
current CBTI capabilities gaps in military and civilian healthcare 
settings and offer an additional option in an insomnia stepped 
care model. Ongoing follow-up data collection will ascertain 
non-inferiority, and the durability of benefits observed with 
PGAC and CAU over time.
Support (if any): CDMRP Award # W81XWH-22-2-0008, 
JWMRP Log# JW210372, PI: Germain
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HEALTH AND SLEEP OUTCOMES IN TRIAGED 
STEPPED-CARE FOR INSOMNIA: SECONDARY 
OUTCOMES FROM THE RESTING STUDY
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1 Stanford University, 2 Case Western Reserve University, 3 Oregon 
State University

Introduction: Given the worldwide shortage of providers trained 
to deliver cognitive behavior therapy for insomnia (CBT-I), dig-
ital CBT-I (dCBT-I) may increase access to CBT-I. Determining 
how best to allocate digital and therapist-led resources is needed. 
Encouragingly, the parent study established the validity of a 
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Triage Checklist to classify patients projected to do better if  they 
start treatment with a therapist (tCBT-I) compared to dCBT-I. 
The goal of the present study was to examine the impact of this 
triaged stepped-care approach on mental health, physical health, 
and sleep outcomes from baseline to 12-month follow-up.
Methods: 245 middle aged and older adults with insomnia were 
classified via the Triage Checklist (Manber et al., 2024). Those 
projected to do better starting treatment with tCBT-I versus 
dCBT-I constituted the YES stratum (n=137); the rest consti-
tuted the NO stratum (n=108). Participants were randomized 
within stratum to a strategy using dCBT-I only (ONLN) or a 
stepped-care strategy (STEP). The STEP strategy prospectively 
allocated the first step of care to dCBT-I or tCBT-I based on 
the Triage Checklist. Physical and mental health outcomes were 
measured via the PROMIS Global Health (physical and men-
tal health subscales), Patient Health Questionnaire-4 (PHQ-
4), Generalized Anxiety Disorder-7 (GAD-7), and Geriatric 
Depression Scale (GDS). Sleep was measured via the Epworth 
Sleepiness Scale (ESS), PROMIS Sleep-Related Impairment 
(PROMIS-SRI), and sleep diary- and actigraphy-derived sleep 
duration, total wake time, sleep efficiency, and sleep quality. 
Mixed effects models evaluated the effects of arm (STEP vs. 
ONLN) from baseline to 12 months.
Results: Compared to ONLN, STEP was associated with 
greater improvement on PROMIS mental health (Beta=0.13, 
p=.02), GAD-7 (Beta=-0.11, p=.002), GDS (Beta=-0.06, 
p=.01), PROMIS-SRI (Beta=-0.24, p=.0005), and sleep qual-
ity (Beta=0.01, p=.003). Within the YES stratum, compared 
to ONLN, STEP was associated with greater improvement on 
PROMIS mental health (Beta=0.17, p=.03), PHQ-4 (Beta=-
0.07, p=.03), GAD-7 (Beta=-0.15, p=.003), GDS (Beta=-0.08, 
p=.01), PROMIS-SRI (Beta=-0.29, p=.002), ESS (Beta=-0.11, 
p=.03), and sleep diary-derived sleep quality (Beta=0.02, p=.02).
Conclusion: STEP was associated with greater improvements in 
mental health outcomes and select self-reported sleep outcomes 
compared to ONLN, offering further support for using a triaged 
stepped care approach.
Support (if any): R01AG057500, T32MH019938
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Introduction: Previous research has demonstrated that patients 
with insomnia disorder who use hypnotic medication and engage 
in cognitive behavioral therapy for insomnia (CBT-I) decrease 
or eliminate prescription hypnotic medication use in the short-
term. However, significant reductions of hypnotic use are not 
maintained long-term (> 3 months post-treatment). Little is 
known about longer-term trajectories of hypnotic medication 
use following CBT-I, and which patient or treatment-related fac-
tors may be associated with these trajectories. The current study 
utilized data from the RESTING trial (Manber et al., 2023), 
which tested use of a triaged stepped-care algorithm, to explore 
this question.
Methods: 245 middle-aged and older adults with insomnia 
received access to CBT-I for 12 months, either digitally or with 

a therapist, or both (sequentially). Therapist-led CBT-I included 
treatment components to support hypnotic tapering if  this was 
a treatment goal. Latent class linear mixed model analyses were 
used to identify patterns of change in the amount of prescrip-
tion hypnotic medications used over time among participants 
who used prescription hypnotics at baseline. Six potential base-
line predictors were examined: age, gender, insomnia severity, 
sleep-impairment, and physical health and mental health at 
baseline.
Results: A three-class model was chosen based on Akaike 
Information Criterion, Bayesian Information Criterion, log-like-
lihood values and the size of the classes. The first class had low 
use at baseline with gradual decreasing use over time (LOW; 
n=60). The second and third classes had higher use at baseline; 
the second had decreasing use over time (DECR; n=31) and the 
third had increasing use (INCR; n=6). 148 participants never 
used prescription hypnotics. There were no significant differ-
ences between potential predictor variables (p-values >.05). Five 
out of the six participants in INCR had access only to digital 
CBT-I.
Conclusion: 94% of middle-to-older aged adults enrolling in a 
CBT-I trial who were using hypnotic medication at baseline were 
in sub-classes that were characterized by reduced medication use 
over the 12-month study period. Future research is needed to 
evaluate the value of including treatment components to sup-
port hypnotic tapering in CBT-I.
Support (if any): R01AG057500
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LONG-TERM SURVIVAL OF SLEEP MEDICATIONS IN 
PATIENTS WITH HEART FAILURE AND INSOMNIA: A 
RETROSPECTIVE ANALYSIS
Syed Imran Ahmed1, Salvatore Carbone1

1 Virginia Commonwealth University

Introduction: Insomnia is highly prevalent in patients with heart 
failure (HF). Pharmacological therapy is commonly used in the 
management of insomnia. The long-term effects of insomnia 
medications in patients with HF and concomitant insomnia have 
been largely understudied. Particularly, whether differences in 
long-term survival exist between these medications is unknown. 
To compare survival in patients with HF and insomnia treated 
with different insomnia medications: benzodiazepine derivatives 
(BNZ), melatonin-agonists (MLT), tricyclic antidepressants 
(TCA), Z-drugs (zaleplon, zolpidem, and eszopiclone), orexin 
receptor-antagonists (OX), and control (no drugs).
Methods: Retrospective cohort study using TriNetX, a 
global network of medical records from healthcare organiza-
tions worldwide. Adults with HF (ICD10:I50) and insomnia 
(ICD10:G47.0) receiving insomnia medications were included. 
The propensity score was matched (1:1) using demographic var-
iables and HF-related disease severity (i.e., NtproBNP). The 
outcome was all-cause mortality within 6 years from initiation 
of any of the sleep medication groups. Hazard ratios (HRs) 
and 95% Confidence intervals (CIs) were calculated using the 
Kaplan-Meier test between groups.
Results: Among 3,767,049 patients with HF, 249,571 had insom-
nia. After propensity score matching, OX was associated with 
lower mortality compared to TCA [HR=0.73, 95%CI=0.65,0.83; 
p< 0.0001], Z-drugs [HR=0.69, 95%CI=0.61, 0.78; p< 0.0001], 
MLT [HR=0.51, 95%CI=0.45,0.57; p< 0.0001], BNZ [HR=0.60, 
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95%CI=0.53,0.68; p< 0.0001], and control [HR=0.68, 
95%CI=0.60,0.77; p< 0.0001]. Similarly, TCA was associated 
with lower mortality risk compared to Z-drugs [HR=0.90, 
95%CI=0.88,0.93; p< 0.0001], MLT [HR=0.71, 95%CI=0.69, 
0.73; p< 0.0001], BNZ [HR=0.86, 95%CI=0.83, 0.88; p< 
0.0001], and control [HR=0.86, 95%CI=0.84,0.88; p< 0.0001]. 
Z-drugs were associated with lower mortality risk compared 
to MLT [HR=0.77, 95%CI=0.74, 0.77; p< 0.0001], and BNZ 
[HR=0.93, 95%CI=0.92,0.95; p< 0.0001] but no difference to 
control [HR=0.99, 95%CI=0.98, 1.02; p=0.915]. However, treat-
ment with MLT or BNZ was associated with an increased mor-
tality risk compared to control [HR=1.27, 95%CI=1.25,1.29; p< 
0.0001], [HR=1.06, 95%CI= 1.05,1.08; p< 0.0001], respectively. 
MLT was associated with higher mortality risk compared to 
BNZ [HR=1.19, 95%CI=1.18,1.21; p< 0.0001].
Conclusion: In this retrospective study, treatment with orexin 
receptor agonists was associated with a more favorable survival 
compared to other insomnia medications in patients with HF 
and insomnia. Future randomized controlled studies are war-
ranted to confirm these findings.
Support (if any): 
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SLEEP MEDICATION USE TRAJECTORIES OVER 30 
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1 Department of Epidemiology, Johns Hopkins Bloomberg School 
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Introduction: Evidence regarding the potential adverse impact 
of sleep medications on hearing is inconsistent and limited. 
Potential mechanisms include decreased input from the audi-
tory nerve and disturbed organization and integration of sen-
sory information. This study aims to investigate the associations 
between trajectories of sleep medication use over nearly 30 years 
and late-life hearing among community-dwelling adults.
Methods: Participants in the Atherosclerosis Risk in Communities 
(ARIC) Study underwent hearing evaluations at visit 6 (2016-17) 
and provided medications used in the past four weeks for each 
visit from visits 1 (1987-89) to 6. Hearing outcomes included: 
(1) Peripheral auditory function: better-ear four-frequency (0.5, 
1, 2, 4 kHz) pure-tone average (PTA, higher=worse) assessed by 
pure-tone audiometry in decibels (dB); (2) Central auditory func-
tion: Quick Speech-in-noise (QuickSIN) test measures the abil-
ity to understand speech in noise, with score ranging from 0-30 

(higher=better). Sleep medication included barbiturates, benzo-
diazepine derivatives, non-selective serotonin reuptake inhibitor 
antidepressants, and hypnotics. Sleep medication use was con-
sidered as any vs. none at each visit and group-based trajectory 
modeling identified three trajectory groups: non-users (N=2,398), 
increasing users (N=449), and continuous users (N=255). Linear 
regression models were used to estimate differences in hearing 
associated with sleep medication use trajectory groups. Models 
adjusted for demographics, lifestyle, and cardiovascular factors. 
We further conducted stratification analysis by visit 2 (1990-92) 
self-reported insomnia symptoms, including having trouble fall-
ing asleep and waking up repeatedly (yes vs. no).
Results: Among 3,102 participants (mean visit 1 age=50.7 
years, 59% female, 21% Black), when compared to non-users, 
increasing users had 1.61 dB (95% confidence interval [CI]: 0.38, 
2.84) significantly worse PTA; no differences were observed in 
QuickSIN. The association was significant among participants 
without trouble falling asleep (1.93 dB, 95% CI: 0.53, 3.34), but 
not among those with the symptom (0.53 dB, 95% CI: -2.22, 
3.28). However, for waking up repeatedly, the association was 
stronger among those with the symptom (Yes: 2.35 dB, 95% CI: 
0.41, 4.29; No: 1.29 dB, 95% CI: -0.36, 2.94).
Conclusion: This study provides initial evidence linking sleep 
medication use from midlife to late life with worse late-life hear-
ing, and the association might differ by sleep symptoms.
Support (if any): 
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Introduction: Discontinuing hypnotics after chronic use remains 
a concern, which has never been directly tested in a controlled, 
blinded, prospective study using self-administration choice pro-
cedures. We report on discontinuation predictors in a clinical 
trial in which persons with insomnia were instructed to stop tak-
ing medication after 6 months of nightly use.
Methods:: Insomnia participants aged 23-61 yrs, (n=41, 36 
females), with no other sleep disorders, unstable medical or 
psychiatric diseases or drug dependency completed the trial. 
Following a NPSG participants were randomized to zolpidem 
XR (12.5 mg), eszopiclone (3 mg), or placebo nightly for 6 
months. After 6 months nightly use, over a 2-week discontinua-
tion, they were instructed to discontinue their hypnotic use, but 
if  necessary, to self-administer either 1, 2, or 3 capsules of their 
assigned “blinded” medication (zolpidem XR 6.25 mg, 6.25 mg, 
placebo; eszopiclone 2 mg, 1 mg, placebo as capsules 1, 2 and 3 
respectively; or 3 placebos). Sleep was recorded by actigraphy on 
a baseline week and during the two discontinuation weeks and 
scored for latency to sleep (LAT min), wake during sleep (WASO 
min), and sleep efficiency (SE %). Rebound insomnia was tested 
by comparing baseline nt 1 to discontinuation nts 1 & 2.
Results: Over the 14 nights 21 participants took zero (51%) cap-
sules and among the 20 taking capsules the median total number 
chosen was 3. During the two-week discontinuation the BzRA 
receptor non-specific hypnotic, eszopiclone, was associated with 
a significantly greater (p<.005) number of capsule choices than 
the placebo group with the zolpidem group (BzRA receptor 



A239

B. Clinical Sleep Science and Practice I. Insomnia 

SLEEP, Volume 48, Supplement 1, 2025

specific) not different than placebo. Compared to baseline, on 
discontinuation night 1 the eszopiclone group had greater WASO 
(i.e. rebound insomnia +10.2 +/-8.4 min), differing (p <.05) from 
the placebo (-9.3 +/-6.3 min) and zolpidem (-12.2+/8.5 min) 
groups which did not experience rebound insomnia. No rebound 
insomnia on discontinuation nt 2 in any of the three groups.
Conclusion: Fifty-one percent discontinued 6-months of nightly 
hypnotic use. The BzRA receptor non-specific hypnotic group, 
eszopiclone, self-administered a greater number of capsules 
during the two-week discontinuation and experienced rebound 
insomnia on discontinuation night 1.
Support (if any): NIDA, grant#: R01DA038177 awarded to Dr. 
Roehrs.
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Introduction: Benzodiazepine receptor agonist (BZRA) depre-
scribing and cognitive behavioral therapy for insomnia (CBTI) 
are recommended for older adults with chronic insomnia, who 
often have co-occurring obstructive sleep apnea (OSA) symp-
toms or diagnosis (COMISA). Prioritization of OSA manage-
ment may delay BZRA deprescribing and CBTI initiation. We 
hypothesized that Insomnia Severity Index (ISI) would improve 
with BZRA deprescribing and CBTI irrespective of OSA risk or 
monitoring of OSA treatment.
Methods: We pooled data from two arms of a randomized clin-
ical trial that enrolled adults aged ≥55 years who chronically use 
BZRAs for insomnia (Mage 69.2 years, 34.6% female, 73.4% 
discontinued BZRA 1-week post-treatment [PTX] and 61.7% at 
6 months [6M]). STOP-Bang, OSA diagnosis status, Epworth 
Sleepiness Scale (ESS), and ISI were collected at baseline (BL). 
Sleep testing was conducted if  STOP-Bang was 5+ (“high risk”). 
Event index (apnea-hypopnea index [AHI] or respiratory event 
index [REI]) from prior sleep test reports was abstracted. All par-
ticipants underwent CBTI and a gradual BZRA taper. Although 
participants continued to receive usual primary care and sleep 
care, OSA therapy was not monitored during intervention and 
only a prescription for therapy (e.g., positive airway pressure) 

for OSA was required for individuals with AHI≥30 or AHI≥15 
plus ESS>10 to be eligible to receive CBTI. Follow-up ISI was 
administered at PTX and 6M. Linear mixed models examined 
changes in ISI from BL to PTX and 6M in participants at 1) 
“high risk”/any OSA (STOP-Bang 5+ or AHI or REI ≥5) and 2) 
moderate-severe OSA (AHI or REI ≥15).
Results: In participants at high risk for OSA based on STOP-
Bang or with known AHI/REI >5 (n=87, 47%, BL MISI 14.8), 
ISI significantly improved at PTX (MISI 7.6, Δ-7.1, p<.001) 
and 6M (MISI 8.3, Δ-6.6, p<.001). In participants with mod-
erate-severe OSA (n=23, 13%, BL MISI 15.7), ISI significantly 
improved at PTX (MISI 8.7, Δ-7.0, p<.001) and 6M (MISI 8.8, 
Δ-6.8, p<.001).
Conclusion: Insomnia severity improved with BZRA depre-
scribing and CBTI even in the context of unmonitored OSA 
symptoms and treatment. These results suggest that OSA status 
should not preclude BZRA deprescribing or CBTI initiation.
Support (if any): VAIIR 17-234, NIAR01AG057929, 
UL1TR001881
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Introduction: Lemborexant (LEM) is a novel dual orexin recep-
tor antagonist approved for treating adults with insomnia in 
the United States, Canada, Japan and some other countries. 
Except for one case report, there has been no published study of 
LEM treatment for patients with insomnia in China. This study 
assessed LEM treatment for patients with insomnia in routine 
clinical practice in China.
Methods: This multicenter, prospective, 12-week, real-world 
observational study (NCT06225947) plans to enroll 200 adult 
patients with insomnia who visited 1 of the 5 participating hos-
pitals in China from Feburary2024. All patients were treated 
with LEM as per routine clinical practice. For the interim analy-
sis, the primary endpoint was remitter rate after 4 weeks of treat-
ment (patients with a post-treatment Insomnia Severity Index 
[ISI] score of < 8.). Treatment-emergent adverse events (TEAEs) 
were recorded.
Results: By the cut-off  date of the interim analysis, 100 patients 
had been taking LEM for at ≥4 weeks (79) or withdrew from the 
study (21). They had a mean age of 45.18±13.17 years, mean 
insomnia duration of 6.35±7.71 years, and a mean baseline 
ISI score of 17.13±4.12 points. Sixty-four (64.00%) patients 
were female. Twenty-three (23.00%), 6 (6.00%) and 71 (71.00%) 
patients received LEM as initial monotherapy, transitioned to 
LEM, or added LEM to existing hypnotic therapy, respectively. 
The remitter rate was 33.00% (33/100) after 4 weeks of treatment, 
and the responder rates (ISI score decreased ≥6 points from base-
line) after 1, 2 and 4weeks of treatment were 40.00% (40/100), 
52.00% (52/100) and 54.00% (54/100), respectively. Mean ISI and 
Patient Health Questionnaire-9 scores decreased significantly 
after 1 week of treatment (-4.79±5.68, -1.03±4.04, respectively, 
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both P< 0.001) and continued to decrease (-8.10±5.21, -2.71±3.51 
after 4 weeks of treatment, respectively). Mean General Anxiety 
Disorder-7 score decreased significantly after 2 weeks of treat-
ment and continued to decrease during the study. Hence, LEM 
treatment improved their mood as well. Twenty-two (22.00%) 
patients experienced mild (21) or moderate (1) treatment-related 
TEAEs. The most common TEAE was somnolence (11.00%).
Conclusion: This first real-world observational study of LEM 
treatment in China demonstrated that LEM treatment was effec-
tive and safe in treating Chinese adult patients with insomnia.
Support (if any): 
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Introduction: Sleep architecture is altered in insomnia, includ-
ing reduced rapid eye movement (REM) sleep. As REM sleep 
supports cognition and emotional regulation, its preservation 
has potentially important clinical implications. Treatment with 
lemborexant (LEM), a dual orexin-receptor antagonist, led to 
increased REM sleep compared with placebo (PBO) in adults 
with insomnia. This investigation evaluated the comparative 
effects of LEM on REM sleep parameters between Asian and 
non-Asian adults with insomnia, thereby evaluating potential 
effects of race.
Methods: This analysis incorporated data from 3 independent, 
1-month, randomized, double-blind, PBO-controlled, paral-
lel-group studies. E2006-J086-311 (Study 311; NCT04549168) 
included Chinese participants ≥18y. E2006-J082-204 (Study 
204; NCT05594589) included Korean participants 19–80y. 
E2006-G000-304 (Study 304; NCT02783729) enrolled partici-
pants ≥55y (females)/≥65y (males) of any race; only non-Asian 
participants are presented here. Polysomnographic assessment 
of REM sleep and REM latency (REML) was conducted at 
baseline (during single-blind PBO run-in) and following 1 month 
of treatment with LEM 10mg (LEM10) or PBO.
Results: Mean (SD) baseline REM for LEM10 and PBO 
was 68.65(19.167) and 69.85(17.091) min, 67.37(28.695) and 
58.96(36.077) min, and 61.58(20.409) and 65.32(19.591) min for 
Study 311 (LEM10, n=93; PBO, n=100), Study 204 (LEM10, 
n=26; PBO, n=13), and Study 304 (LEM10, n=264; PBO, n=206), 
respectively. At 1 month, least squares mean (LSM) (SE) CFB 
in REM for LEM10 and PBO was 24.05(3.451) and 8.59(3.176) 
min (P< 0.0001), 28.06(5.325) and 12.77(7.529) min (P=0.1035), 
and 21.82(1.368) and 5.10(1.528) min (P< 0.0001) for Study 
311, Study 204, and Study 304, respectively. Mean (SD) baseline 
REML for LEM10 and PBO was 98.26(41.392) and 95.59(33.729) 
min, 125.63(68.727) and 131.42(91.967) min, and 100.14(54.320) 
and 99.60(51.803) min for Study 311, Study 204, and Study 304, 
respectively. Mean (SD) CFB in REML for LEM10 and PBO was 
−38.47(45.677) and −7.20(37.393) min (P< 0.0001), −42.15(73.471) 

and −0.83(59.514) min (P=0.0709), and −38.16(56.103) and 
−7.28(62.479) min (P< 0.0001) for Study 311, Study 204, and Study 
304, respectively.
Conclusion: The magnitude of changes in REM sleep and 
REML was comparable between Asian and non-Asian partici-
pants, demonstrating LEM’s consistent therapeutic effect across 
diverse patient populations. Given REM sleep’s established role 
in cognition and emotional regulation, these findings suggest 
potentially significant clinical implications warranting further 
evaluation.
Support (if any): Eisai
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CONSISTENCY OF OBJECTIVE RESULTS ON SLEEP 
ONSET AND SLEEP MAINTENANCE PARAMETERS 
FROM GLOBAL STUDIES OF LEMBOREXANT
Alan Lowe1, Naoto Yamakawa2, Takao Takase2, Kenya Nakai3, 
Dinesh Kumar4, Kisaki Onishi2, Margaret Moline4

1 University of Toronto, 2 Eisai Co., Ltd., Tokyo, Japan, 3 Eisai Co., 
Ltd., 4 Eisai Inc., Nutley, New Jersey, United States

Introduction: When selecting a hypnotic for patients, it is impor-
tant to know whether there are differences in response based on 
age, sex, and/or race. To increase patient diversity across the clin-
ical development program for lemborexant (LEM), a dual orex-
in-receptor antagonist approved to treat adults with insomnia, 
2 additional studies were conducted beyond the original Phase 
3 studies that enrolled patients in North America, Europe, and 
Japan, but few from South Korea and none from China. Since 
studies have now completed in these latter countries, it is possible 
to compare results on polysomnography (PSG) from the 3 stud-
ies conducted globally with South Korea or China.
Methods: Each study was 1-month, multiple-site, randomized, 
and placebo-controlled enrolling participants with insomnia dis-
order. Study E2006-G000-304 (Study 304) included females ≥55 
years/males ≥65 years with confirmed sleep maintenance insom-
nia. Studies E2006-J086-311 (Study 311) and E2006-J082-204 
(Study 204) enrolled adults ≥18 and 19–80 years, respectively, with 
confirmed sleep onset and/or maintenance insomnia. PSGs were 
obtained during the placebo run-in (baseline) and at end-of-treat-
ment. Each study included LEM 10 mg (LEM10) and placebo. 
Study 304 also included zolpidem extended-release, and Studies 
204 and 304 included LEM 5 mg (not discussed here). Change 
from baseline to Day 30 in latency-to-persistent-sleep (LPS), 
sleep efficiency (SE), and wake-after-sleep-onset (WASO) were 
calculated. Safety and pharmacokinetics (PKs) were assessed.
Results: Results from the 3 PSG studies (204, 304, and 311) were 
compared using 95% confidence intervals (CIs). LEM10 led to 
larger changes from baseline in LPS, SE, and WASO compared 
to placebo. The CIs overlapped, demonstrating that the direction 
and magnitude of effect were similar. LEM PKs from Studies 
204 and 311 were comparable to Study 304. Based on the total-
ity of LEM data from clinical trials, analyses show that oral 
clearance was not affected by race. In Studies 204 and 311, like 
global Study 304, overall incidence of LEM10 treatment-emer-
gent adverse events was similar to placebo. In all studies, most 
TEAEs were mild/moderate.
Conclusion: These data support the view that LEM is an effec-
tive and well-tolerated treatment for patients with insomnia 
without influence by race/national origin.
Support (if any): Eisai, Inc, and Eisai Co., Ltd.
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PRAZOSIN IMPROVES INSOMNIA AND LINKS SLEEP 
IMPROVEMENTS TO REDUCED HEADACHE SEVERITY 
IN POSTTRAUMATIC HEADACHES
Maria-Efstratia Tsimpanouli1, Yeilim Cho1, Cynthia L. Mayer2, 
Elaine R. Peskind1, Murray A. Raskind3, Jeffrey J. Iliff4

1 University of Washington, School of Medicine, Department of 
Psychiatry and Behavioral Sciences, 2 University of Washington, 
School of Medicine, Department of Radiology, 3 University of 
Washington, School of Medicine Department of Psychiatry and 
Behavioral Sciences, 4 VISN 20 Mental Illness Research, Education, 
and Clinical Center

Introduction: Sleep disturbances, including poor sleep quality 
and insomnia, are critical factors affecting well-being and quality 
of life, particularly in individuals with posttraumatic headaches 
(PTH) following mild traumatic brain injury (mTBI). These issues 
are prevalent in military veterans and active-duty service members, 
contributing to significant impairment. This secondary analysis of 
a randomized controlled trial evaluating prazosin, an alpha-1 adr-
energic receptor antagonist, for PTH prophylaxis aimed to assess 
changes in sleep quality and insomnia severity, as measured by 
the Pittsburgh Sleep Quality Index (PSQI) and Insomnia Severity 
Index (ISI), and their relationship with changes in headache 
impact, measured by the Headache Impact Test (HIT).
Methods: Participants were randomized to prazosin (n=26) or 
placebo (n=52). This analysis focused on changes in PSQI and 
ISI total and domain scores, collected at baseline and end-of-
study to evaluate total sleep quality and insomnia severity. 
Correlations between changes in sleep measures and changes in 
HIT scores were also examined within each group. Comparisons 
and correlations were considered significant at p< 0.05.
Results: There were no significant differences between prazosin 
(age 40.6 ±11.9 years, 8.3% female) and placebo (age 39.2 ±9 years, 
15.4% female) groups for changes in total PSQI score. However, the 
prazosin and placebo groups were significantly different in terms 
of changes in HIT (-5.04 vs -0.5, p=0.004) and total ISI (-3.46 vs 
-0.69, p=0.003) scores. Multiple ISI domains were also improved by 
prazosin, including falling asleep, staying asleep, and waking up too 
early, reflecting reduced insomnia severity. Additionally, changes in 
total PSQI (r=0.42, p=0.003), total ISI (r=0.31, p=0.03) and other 
ISI domains were significantly correlated with changes in HIT 
scores only in the prazosin group, indicating that sleep improve-
ments were associated with reduced headache impact.
Conclusion: Prazosin improved insomnia severity and specific 
aspects of sleep initiation and maintenance, although overall sleep 
quality remained unchanged. The correlation between improved 
sleep outcomes and reduced headache impact in the prazosin group 
highlights its potential to address both sleep disturbances and 
headache-related disability in military personnel with mTBI-re-
lated PTH. Further research is needed to confirm these findings.
Support (if any): VA Office of Research and Development
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BEHAVIOUR, ATTITUDES, AND EXPERIENCES OF 
LONG-TERM BENZODIAZEPINE USERS DURING 
COVID-19: AN EXPLORATORY ANALYSIS
Kristien Coteur1, Ellen Lambrecht1, Zoa Rooms1, Birgitte Schoenmakers1

1 KU Leuven, Belgium

Introduction: The COVID-19 pandemic disrupted daily rou-
tines and exacerbated stress, significantly affecting sleep and 
substance use behaviors. Benzodiazepine receptor agonists 
(BZRAs) are commonly prescribed for sleep disorders, yet 
their long-term use carries risks such as dependency, cognitive 
and psychomotor impairment. This study explores how the 
pandemic influenced the attitudes, behaviors, and experiences 
of  long-term BZRA users in Belgium, focusing on substance 
use patterns, sleep management strategies, and psychosocial 
impacts.
Methods: Data from 723 unique long-term BZRA users 
about changes in hypnotics or sedatives, alcohol, tobacco, 
and pain medication use, and the impact of  psychosocial 
symptoms was analyzed. The data were collected as part 
of  a cluster randomized controlled trial in Belgian general 
practices, which started in 2019 and continued until 2021. 
The trial aimed to assess the effectiveness of  blended care 
for discontinuing long-term BZRA use in patients with 
insomnia. Changes and symptoms were mapped using a 
specific COVID-19 questionnaire from June 2020 onwards. 
Descriptive analyses were performed, including prevalence 
rates and central tendency measures, along with thematic 
synthesis of  qualitative data.
Results: At one year follow-up, 79 participants (10.9%) reported 
an increase in BZRA use and 70 (9.7%) a decrease, while most 
(n=426; 58.9%) reported no change. Common symptoms such as 
sleep problems, stress, and feeling anxious, impacted substance 
use in respectively 169 (23.4%), 162 (22.4%), and 136 (18.8%) 
participants. Coping strategies commonly included digital social 
interactions and new hobbies. While the contact limitations cre-
ated an opportunity for some to taper BZRA, they resulted in 
social isolation for others. Findings particularly highlight the 
complex interplay between dependence, psychological distress, 
and social isolation, with significant variation in individual 
experiences.
Conclusion: The intricate interplay between lifestyle, social fac-
tors, and substance use during crisis periods was highlighted. 
Findings underscore the need for personalized, holistic inter-
ventions to manage sleep disorders and reduce long-term BZRA 
dependency, particularly during times of heightened stress.
Support (if any): The Big Bird trial, registered at clinicaltrials.
gov (NCT03937180), was independent research (KCE-17016) 
funded by Belgian Health Care Knowledge Centre under the 
KCE Trials Programme.
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NATIONAL PRESCRIBING TRENDS FOR INSOMNIA 
MEDICATIONS IN MEDICAID PATIENTS
Nicholas Shaffer1, Telyn Peterson1, Karen Hentschel-Franks1

1 UT Health San Antonio

Introduction: Insomnia is a common condition among Medicaid 
recipients, with a prevalence of 74.3 per 1,000 recipients reported 
in a study analyzing state Medicaid fee-for-service claims. As a 
joint state-federal program, Medicaid significantly shapes treat-
ment access and affordability for vulnerable populations. This 
study examines prescribing practices for insomnia medications 
across the United States, identifies regional variations, and 
evaluates implications for equitable care. Understanding these 
patterns is crucial for developing policies that enhance access 
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to effective, affordable, and equitable treatments for Medicaid 
beneficiaries.
Methods: Medicaid drug utilization data from 2023, spanning 
all 50 states and the District of Columbia, were analyzed to 
evaluate prescribing patterns for 10 insomnia medications: dox-
epin, eszopiclone, ramelteon, suvorexant, temazepam, tiagabine, 
trazodone, triazolam, zaleplon, and zolpidem. Average pre-
scription rates per 1,000 enrollees and Medicaid reimbursement 
rates were compared. State-level variations were assessed using 
Kruskal-Wallis and PERMANOVA tests to identify statistical 
significance.
Results: Trazodone and zolpidem were the most prescribed 
medications, with average prescription rates of 130.9 (SD = 44.5) 
and 27.3 (SD = 13.3) per 1,000 enrollees, respectively. Ramelteon 
and eszopiclone had lower rates, at 0.9 (SD = 1.2) and 4.0 (SD = 
3.2) per 1,000 enrollees. Moderate rates were observed for dox-
epin (mean = 9.1, SD = 5.7) and temazepam (mean = 3.2, SD = 
2.3). Rarely prescribed medications included tiagabine (mean = 
0.031, SD = 0.047) and triazolam (mean = 0.565, SD = 0.717). 
Medicaid reimbursement rates were highest for trazodone ($1.36 
per enrollee), followed by zolpidem ($0.23) and doxepin ($0.26), 
while zaleplon had the lowest reimbursement ($0.01). Kruskal-
Wallis and PERMANOVA tests (p = 0.336) found no significant 
state-level differences.
Conclusion: Although no significant regional differences in pre-
scribing patterns were observed, variability in medication use 
and reimbursement highlights potential disparities in access to 
insomnia treatments. Trazodone’s dominant use underscores 
the need for further research into its efficacy and optimal role 
in insomnia management. These findings raise questions about 
whether prescribing patterns reflect clinical appropriateness 
or broader systemic factors, such as cost, prescriber familiar-
ity, or Medicaid policies. This study provides a foundation for 
future research and policy initiatives to address treatment dis-
parities and improve insomnia care for Medicaid beneficiaries 
nationwide.
Support (if any): 
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INSOMNIA MEDICATION PRESCRIBING PATTERNS 
AMONG MEDICARE SLEEP PHYSICIANS
Nicholas Shaffer1, Telyn Peterson1, Adeel Meraj2

1 UT Health San Antonio, 2 Audie L. Murphy Memorial Veterans 
Hospital Sleep Disorders Center

Introduction: Insomnia affects up to two-thirds of adults, often 
requiring medical intervention from a sleep specialist. While 
cognitive behavioral therapy for insomnia (CBT-I) is the gold 
standard, pharmacotherapy remains common due to limited 
access to trained CBT-I providers and other barriers. Despite 
the widespread use of insomnia medications, prescribing pat-
terns among sleep medicine physicians remain underexplored. 
This study examines how physician demographics, training, and 
practice location influence prescribing practices, with the goal 
of identifying trends, regional variations, and opportunities for 
improving evidence-based care.
Methods: Data were collected on 10/16/2024 from 531 Medicare 
Part D sleep medicine physicians listed by CMS for 2022. 
Prescribing patterns for 10 insomnia medications—doxepin, eszo-
piclone, ramelteon, suvorexant, temazepam, tiagabine, trazodone, 
triazolam, zaleplon, and zolpidem—were analyzed. Comparisons 

by gender, degree type (MD, DO), specialty, graduation year 
(pre- and post-2011, marking the start of sleep medicine fellow-
ship requirements), and geographic region (per the Electronic 
Residency Application Service map) were conducted using Mann-
Whitney U, Kruskal-Wallis, and PERMANOVA tests.
Results: Zolpidem was the most prescribed insomnia medication 
(median: 23 prescriptions/physician) across all specialties except 
psychiatry, where trazodone was most frequently prescribed 
(median: 41 prescriptions, p=0.00185). Geographic factors sig-
nificantly influenced prescribing practices (PERMANOVA, 
p=0.026). Physicians in the West South Central region favored 
trazodone over zolpidem compared to the Pacific (p=0.021) and 
South Atlantic (p=0.041) regions. Subgroup analyses revealed 
additional findings: MDs prescribed more ramelteon than DOs 
(p=0.000074). Zolpidem and ramelteon prescriptions decreased 
with graduation year, with zolpidem declining from a median 
of 24 to 14 prescriptions/physician (p=0.021) and ramelteon 
decreasing from 17 to 12 (p=0.045). Despite this decline, zolpi-
dem remained the most prescribed medication across all groups.
Conclusion: This study highlights variations in prescribing prac-
tices for insomnia medications among sleep physicians. Zolpidem 
remains the most widely prescribed drug, followed by trazodone. 
Regional factors significantly influence prescribing trends, while 
physician demographics, degree type, and training appear to have 
limited impact. These findings emphasize the need to address 
regional variations and better align prescribing practices with 
evidence-based standards. Further research is needed to explore 
the drivers of these trends and assess the impact of educational 
initiatives promoting consistent, high-quality insomnia care.
Support (if any): 
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ESTIMATES OF CANNABIS USE AS A SLEEP AID: 
RESULTS FROM A NATIONAL SLEEP FOUNDATION 
POPULATION SURVEY
Joseph Dzierzewski1, Alysa Miller1, Spencer Nielson1, John Lopos1

1 National Sleep Foundation

Introduction: National Sleep Foundation population research 
indicates that the majority of adults are not getting enough 
sleep and are dissatisfied with their sleep. Numerous potential 
solutions for sleep difficulties continue to be introduced to the 
public, ranging from digital therapeutics to prescription and 
over-the-counter medicines, to nutritional supplements and can-
nabis-based products. Among consumers, use of products gener-
alized as cannabis (i.e., CBD, CBN, THC) represents a growing 
paradigm in sleep aids. Given the lack of established guidelines 
on cannabis use and sleep, it is important to monitor the public’s 
current use and willingness to use cannabis-based products to 
promote sleep.
Methods: Data were drawn from an online, national survey uti-
lizing a probability-based, random sample of 1,372 U.S. adults, 
oversampled for both Black and Hispanic individuals. The 
survey was administered in English or Spanish, and included 
demographic information, questions probing sleep duration and 
quality, and three items asking about (a) current, (b) past, and 
(c) future likelihood of cannabis use to help sleep. Descriptive 
statistics were used to summarize rates of cannabis use to help 
sleep. Sleep differences between individuals who did and did not 
endorse current or past use or a willingness to try cannabis to 
help sleep were examined via t-tests.
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Results: Current and past use of cannabis to help with sleep was 
reported at 9% and 17%, respectively. Twenty-three percent of 
adults said they were likely to consider use of a cannabis prod-
uct to help them sleep. Adults who currently use, have used, or 
are willing to use cannabis to help with sleep had significantly 
shorter sleep durations and lower sleep quality than their coun-
terparts (p<.05 for all comparisons).
Conclusion: Over 23 million US adults currently use canna-
bis-based products to help them sleep, while nearly twice that 
number have previously tried cannabis-based products for sleep. 
Over 60 million adults are likely to consider cannabis products in 
attempts to improve their sleep. Unfortunately, there is a dearth 
of evidence-based guidelines on the use of cannabis for sleep. 
Much more work is needed to determine the short-term and 
long-term effects of cannabis products on sleep health to best 
inform public recommendations.
Support (if any): 
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EFFECTS OF A CANNABIDIOL/TERPENE 
FORMULATION ON SLEEP IN INDIVIDUALS 
WITH INSOMNIA: A DOUBLE-BLIND, PLACEBO-
CONTROLLED, RANDOMIZED, CROSSOVER STUDY
Paul Muchowski1, Michael Wang1, Marcus Faust1, Scott Abbott1, 
Vikrant Patel1, Eric Chang1, John Clark2, Nephi Stella3

1 Defined Research Institute, 2 University of Washington, 3 Stella 
Consulting LLC

Introduction: Cannabidiol (CBD) is increasingly used as a health 
supplement, though few clinical studies have demonstrated ben-
efits. The primary objective of this study was to evaluate the 
effects of an oral CBD-terpene formulation on sleep physiology 
in individuals with insomnia.
Methods: In this double-blind, placebo-controlled, rand-
omized clinical trial, 125 individuals with insomnia received 
an oral administration of  CBD (300 mg) and terpenes (1 mg 
each of  linalool, myrcene, phytol, limonene, α-terpinene, 
α-terpineol, α-pinene, and β-caryophyllene) for ≥ 4 days/week 
over 4 weeks using a crossover design. The study medication 
was devoid of  𝛽9-tetrahydrocannabinol. The primary out-
come measure was the percentage of  time participants spent 
in the combination of  slow-wave sleep (SWS) and rapid eye 
movement (REM) sleep stages, as measured by a wrist-worn 
sleep-tracking device.
Results: This CBD-terpene regimen marginally increased the 
mean nightly percentage of  time participants spent in SWS + 
REM sleep compared to the placebo (mean [standard error], 
1.3% [0.60%]; 95% confidence interval, 0.1–2.5%; P =.03). 
More robust increases were observed in participants with low 
baseline SWS + REM sleep, as well as in day sleepers. For 
select participants, the increase in SWS + REM sleep averaged 
as much as 48 minutes/night over a 4-week treatment period. 
This treatment had no effect on total sleep time, resting heart 
rate, or heart rate variability, and no adverse events were 
reported.
Conclusion: Select CBD-terpene ratios may increase SWS + 
REM sleep in some individuals with insomnia and may have the 
potential to provide a safe and efficacious alternative to over-the-
counter sleep aids and commonly prescribed sleep medications.
Support (if any): Funds to support this research were provided 
by Defined Research, Inc.
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TRANSCRANIAL ALTERNATING ELECTRICAL 
STIMULATION IN SUBJECTS WITH INSOMNIA 
SYMPTOMS: A RANDOMIZED CONTROLLED STUDY
Minji Lee1, Jung Kyung Hong2, Yeaeun Lee2, In-Young Yoon2

1 Soonchunhyang University Seoul Hospital, 2 Seoul National 
University Bundang Hospital

Introduction: Transcranial alternating electrical stimulation 
(tACS) is non-invasive brain stimulation technique that deliv-
ers alternating microcurrent via electrodes. This study aimed to 
evaluate whether tACS could effectively improve symptoms of 
insomnia.
Methods: Participants with insomnia symptoms without meet-
ing the criteria of insomnia disorder were recruited and rand-
omized to 0.5 Hz, 100 Hz, or a sham group. In order to maximize 
the delivery of intracranial stimulation, a frequency of 10 kHz 
was used as the carrier frequency. Participants were required 
to use the device for 30 minutes, twice a day for 6 weeks. The 
Pittsburgh Sleep Quality Index (PSQI), the Insomnia Severity 
Index, sleep diary, and actigraphy were administered before and 
after the intervention.
Results: Eighty-seven participants (74 females, mean age = 54.15 
± 0.73 years) were randomized and finished the trial. The PSQI 
score showed significant improvement across all three groups 
without significant difference between groups (Sham: 9.93 to 
6.72, p < 0.001; 0.5 Hz: 9.24 to 6.62, p < 0.001; 100 Hz: 9.34 to 
6.93, p = 0.001). In the average sleep diary over four days, sleep 
latency (SL) and wake after sleep onset (WASO) decreased in all 
three groups (sham, 0.5 Hz, 100 Hz) without significant group 
by visit interaction (SL: -5.74 min, -8.94 min, and -16.53 min, 
respectively, p = 0.345; WASO: -10.74 min, -23.62 min, and 
-16.73 min, respectively, p = 0.431). No significant improvement 
in objective sleep measurements was observed in any group.
Conclusion: The tACS was not more effective than the sham 
treatment in reducing insomnia symptoms. Future study design 
should consider the strong placebo effect on sleep and the pos-
sibility that high carrier frequencies may confound the original 
frequencies.
Support (if any): 
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CONTINUOUS THETA BURST STIMULATION AND PRE-
SLEEP WORRY
Katelyn Rohlwing1, Alisa Huskey1, Salma Patel1, William Killgore1

1 The University of Arizona

Introduction: Continuous theta burst stimulation (cTBS), a type 
of repetitive transcranial magnetic stimulation (rTMS), has 
been shown to reduce the severity of insomnia and anxiety in 
participants with insomnia. This study examined whether pre-
sleep rumination impacts sleep onset latency (SOL) and whether 
these effects would be ameliorated following cTBS targeted to 
the default mode network (DMN), a brain system involved in 
self-focused cognition and ruminative thinking.
Methods: Twenty participants (12 female, 8 male) with insom-
nia symptoms completed two overnight in-lab sessions including 
the administration of either active or sham cTBS in a counter-
balanced, cross-over, double-blind clinical trial. Participants 



A244

B. Clinical Sleep Science and Practice  I. Insomnia 

SLEEP, Volume 48, Supplement 1, 2025

completed the Glasgow Content of Thoughts Inventory (GCTI) 
before and after cTBS administration, followed by eight hours 
of sleep in-lab monitored by polysomnography. The GCTI items 
assessed pre-sleep thought types (i.e., problem-solving, worries, 
and thoughts about sleep) and frequency. A paired samples t-test 
compared pre-cTBS and post-cTBS GCTI scores in the sham 
and active conditions. Another t-test examined SOL from sham 
to active cTBS. Two simple linear regressions examined the effect 
of the change in GCTI from pre-cTBS to post-cTBS on SOL 
during the sham and active visits, separately.
Results: There were no differences in SOL by treatment condi-
tion (p>0.05). GCTI scores post-cTBS (M=51.95, SD=10.95) 
were significantly higher than pre-cTBS (M=48.75, SD=10.99) in 
the sham condition (p=0.047); however, GCTI scores post-cTBS 
(M=49.85, SD=10.83) were not significantly different than pre-
cTBS (M=48.20, SD=12.73) in the active condition (p=0.271). 
Two simple linear regressions showed that the change in GCTI 
from pre to post-cTBS administration had no significant effect 
on SOL in the sham condition (F(1,18)=3.677, B=2.154 p=0.071, 
R2=0.123) or active condition (F(1,18)=2.474, B=-1.593, 
p=0.133, R2=0.072).
Conclusion: There were no direct treatment-condition effects on 
pre-sleep rumination or SOL. However, pre-sleep rumination 
increased following sham cTBS only, suggesting that this increase 
may have been ameliorated in the active condition. However, the 
small sample size of this pilot study and single administration 
presents a limitation to statistical power. Future work should 
examine the effect of active cTBS for reducing pre-sleep rumina-
tion in larger clinical trials with multiple administrations.
Support (if any): Army Research Office award W81XWH2010173
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PRE-SLEEP RUMINATION AND RESTING-STATE 
CONNECTIVITY WITH THE BED NUCLEUS OF STRIA 
TERMINALIS IN INDIVIDUALS WITH INSOMNIA 
SYMPTOMS
Alisa Huskey1, Jungwon Cha1, Kymberly Henderson-Arredondo2, 
Lindsey Hildebrand2, Kathryn Kennedy1, David Negelspach1, 
William Killgore1

1 The University of Arizona, 2 University of Arizona

Introduction: Projections from the central amygdala to the bed 
nucleus of the stria terminalis (BNST) are implicated in slower, 
longer-lasting perseverative anxiety symptoms. The BNST’s role 
in sustained hyperarousal may delay sleep by promoting rumina-
tion prior to sleep onset, as is common in insomnia disorder. We 
hypothesized that BNST connectivity to regions of the default 
mode network (DMN) at baseline would be associated with ele-
vated pre-sleep ruminations. Furthermore, we hypothesize that 
reductions in pre-sleep rumination following active continuous 
theta-burst stimulation (cTBS) will be associated with decreased, 
or no, BNST functional connectivity (FC).
Methods: Participants were 20 individuals (12 women; 19 to 39 
years old) with self-reported insomnia (i.e., ISI≥15, PSQI≥6, and/
or ESS≥11). To assess pre-sleep rumination, participants filled 
out the Glasgow Content of Thought Inventory (GCTI) prior to 
coming to the laboratory for cTBS overnight visits counterbal-
anced between one sham and the other active 40-second cTBS. 
The target region was the left inferior parietal lobule, a posterior 
region the DMN. MRI scans were conducted before and after 
each stimulation type.

Results: Seed-to-voxel connectivity with a seed placed in the 
BNST shows that higher baseline GCTI severity is associated 
with positive BNST FC to a precuneus cluster with center at +10 
-40 + 06 (r =.701, p<.001, T =7.05, p-FDR < 0.001) and neg-
ative BNST FC connectivity to a left frontal pole cluster with 
center at -14 + 58 + 34 (r =-.657, p<.001; T = -6.25, p-FDR = 
0.045). Reductions in GCTI following active cTBS, compared 
to pre-active and sham conditions, is associated with negative 
FC of the BNST with a cluster including the posterior cingu-
late gyrus and the precuneus with center at -02 -40 42 (r =-.736, 
p<.05, T = -5.48, p-FDR < 0.001).
Conclusion: BNST connectivity with the precuneus was associ-
ated with baseline levels of pre-sleep rumination and this effect 
was modulated only following active cTBS. Specifically, indi-
viduals with steeper reductions in pre-sleep rumination severity 
following cTBS exhibit more negative connectivity between the 
BNST and this posterior region of the DMN. As hypothesized, 
BNST connectivity to regions of the DMN predicts pre-sleep 
rumination and this connectivity reverses following cTBS.
Support (if any): Funded by Department of Defense: 
W81XWH-19-PRMRP-DA

Abstract citation ID: zsaf090.0561

0561
INSOMNIA TREATMENT FOR ANTI-SUICIDAL 
RESPONSE IS ASSOCIATED WITH LOWER PERCEIVED 
STIGMA AND POSTTREATMENT IMPROVEMENTS IN 
HOPE: AN OPEN-LABEL TRIAL
Rebecca Bernert1, Savannah Pham2, Shamsi Soltani2, 
Melanie Hom2, Anne Germain3, Alan Schatzberg2, Michael Rudd4, 
Amanda Hilberg2, Lauren Murphy2, Megan Chavez Tomlinson2

1 Resiliency Systems, LLC, 2 Stanford Suicide Prevention Research 
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Introduction: Suicide has emerged as a public health emergency, 
but selective treatments remain scarce and unacceptable to those 
high in need. Perceived stigma represents a central barrier to 
treatment and thus prevention, but has yet to be evaluated in 
association with sleep, anti-suicidal treatment response, and 
other resiliency outcomes.
Methods: Comprehensive screening (n=310 participants 
screened, n=59 completed a full-battery eligibility assessment) 
for current suicide risk (CSSRS>1), DSM-V-defined MDD, 
and clinically-significant insomnia (ISI>10, PSQI>5) supported 
inclusion in an open-label suicide prevention clinical trial (iSleep: 
Insomnia Treatment for Improved Well-Being). A multi-com-
ponent, non-pharmacological (5-week) treatment (integrating 
CBTi, IRT, and SRT interventions) was manualized accord-
ing to session-by-session powerpoints, handouts, and therapist 
guide sheets. Measures: The Columbia Suicide Severity Rating 
Scale (CSSRS), Beck Scale for Suicide (BSS), Quick Inventory 
of Depressive Symptomatology (QIDS-SR), Insomnia Severity 
Index (ISI), Pittsburgh Sleep Quality Index (PSQI), Disturbing 
Dream and Nightmare Severity Index (DDNSI), Perceived 
Stigma Scale (PSS), and Rudd Hope Scale (RHS). Assessments 
occurred at Baseline, Treatment, and Posttreatment (2 weeks, 1,3 
mos). Data and safety monitoring procedures supported risk 
assessment, triage, and outpatient safety planning.
Results: Thirty-five participants (aged 20-70; M=41 years) were 
allocated treatment. Perceived Stigma: Significant mean dif-
ferences were observed in PSS scores at pretreatment among 
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participants, indicating lower perceived stigma ratings toward 
sleep treatment (PSS-SLP) relative to mental health treatment 
(PSS-MH) [M=10.0, SD=4.4; M=13.3, SD=6.35, respectively]: 
t(34)=3.94, p<.001; CI=1.60-5.02. Hope Measures: Paired t-tests 
revealed significant improvements in RHS scores from pre- to 
posttreatment phases [M=13.23, SD=4.03; M=16.03, SD=4.4, 
respectively]: t(30)=-3.03, p<.01; CI=-4.69—0.91. This paral-
leled large, posttreatment reductions (87%) in suicidal ideation, 
alongside depression, insomnia, sleep-quality, and nightmare 
improvements (p<.001).
Conclusion: Lower perceived stigma was associated with sleep 
treatment compared to psychological treatment, further sup-
porting the utility of sleep as a modifiable, non-stigmatizing 
therapeutic target for suicidal behaviors. In addition, use of a 
rapid-action insomnia intervention (iSleep Treatment) resulted 
in significant posttreatment improvements in hope and over-
all well-being. This is the first known report testing perceived 
stigma in the context of a suicide prevention clinical trial, while 
demonstrating therapeutic impact to hope and resiliency meas-
ures underlying anti-suicidal response.
Support (if any): This work was supported by NIH funding 
(K23MH093490; Bernert).
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Introduction: An epidemiological study conducted by the Sleep 
Institute in 2007 revealed that 44.8% of the population in São 
Paulo exhibited symptoms of insomnia, with women being dis-
proportionately affected (32%). Considering a global adapta-
tion towards utilizing technology for health services, the present 
study evaluated the effects of an online meditation program on 
women with insomnia.
Methods: The study was a longitudinal, randomized and con-
trolled trial. Participants include women aged 18 to 47 years with 
insomnia diagnosed by a sleep specialist. The sample was dis-
tributed into two groups: Intervention and Control. Both groups 
received an initial lecture about sleep hygiene. The Intervention 
group was invited to participate in eight virtual weekly sessions. 
During these sessions, participants received guidance to engage in 
meditation practice using the Anapana technique, which focuses on 
breath regulation to calm the mind. The Control group remained 
on a waitlist. The Insomnia Severity Index (ISI) was used to eval-
uate the main outcome. Measurements were taken at the baseline 
and at the end of the program. General Mixed Model (GMM) 
with within-subject random factor was utilized to assess the effects 
of meditation on ISI, comparing the Control and Intervention 
groups.
Results: A total of 307 women registered for the project, of which 
120 were included. Of these, 62 completed the protocol. The overall 
sample had a mean age of 35.8 years, with a normal BMI and a 
high level of education. Results from the GMM indicated a signif-
icant effect of time, group, and the interaction of time*group. The 

intervention showed a decrease of 10.29 points in ISI at the end of 
protocol, with a mean score of 8.29 points on this instrument. The 
participants’ results varied by 37.7% among them. Of the 34 partici-
pants who received intervention, 70.6% responded to treatment, and 
of those who responded, 66.7% had remission of ISI symptoms.
Conclusion: Online meditation appears to be a promising ther-
apy for improving insomnia symptoms in women of reproduc-
tive age.
Support (if any): Our studies are supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP) and CAPES. ST is a 
recipient of a grant from the CNPq.
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Introduction: Nearly half  of older adults with mild cognitive 
impairment (MCI) experience comorbid insomnia, which wors-
ens cognitive symptoms. There are no pharmacological treat-
ments for cognition and behavioral insomnia treatments require 
trained therapists, while sleep medications are associated with 
adverse side effects such as increased fall risk and cognitive dis-
turbance. This study evaluated preliminary effects of computer-
ized cognitive training for improving cognition and sleep in older 
adults with MCI and insomnia.
Methods: Older Adults (N=27, Mage=67.63±5.90, 21 women) 
with MCI (MoCA score of 18-26/30 or 1.5 SD below norms on 
1+ cognitive task, intact activities of daily living) and insomnia 
[DSM-5 criteria plus sleep diaries showing >30 mins sleep onset 
latency or wake time after sleep onset (WASO) on 3+ nights/7] were 
randomized (2:1) to 8 weeks of cognitive training (n=19; Cognifit) 
or trivia control (n=8; answering questions online) for 45 mins, 3x 
per week. Cognition (Cambridge Brain Sciences battery), subjective 
sleep (Insomnia Severity Index, average 7-day diary-reported sleep 
onset latency, WASO, sleep efficiency, #awakenings, total sleep 
time) and objective sleep [WatchPAT; same metrics and %lighter, 
%deep, %Rapid Eye Movement (REM) sleep] were assessed at 
baseline and post-intervention. Planned baseline vs. post-interven-
tion comparisons and effect size estimation across outcomes were 
conducted for cognitive training versus trivia control.
Results: Cognitive training significantly improved spatial plan-
ning (p=.028; hedges g=.54, moderate effect), and showed trends 
for improved visuospatial (p=.08; hedges g=.53) and verbal 
(p=.08; hedges g=.50) working memory, with no changes in 
controls (ps ranged from.27-.94). Cognitive training also sig-
nificantly reduced diary-#awakenings (p=.007, hedges g=.46), 
improved objective sleep efficiency (p=.05, hedges g=.47), and 
trended towards reduced diary-WASO (p=.067, hedges g=.53), 
with no changes in controls (ps ranged from.29-.80). Objective 
REM% increased for trivia control (p=.02, hedges g=1.00), but 
not cognitive training (p=.23).
Conclusion: Preliminary findings suggest in older adults with 
MCI, at home computerized multimodal cognitive training 
leads to near transfer effects for non-trained cognition and far 
transfer effects for sleep maintenance and efficiency symptoms. 
Larger randomized controlled trials with longer follow-up and 
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evaluation of mechanisms underlying cognitive training transfer 
effects are warranted.
Support (if any): Triumph Initiative Award, University of 
Missouri School of Medicine (PI:Curtis).
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Anthony Reffi3, Matthew Jennings2, Philip Cheng4, Jason Ong5, 
Christopher Drake3
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Introduction: Perinatal women are highly vulnerable to insom-
nia and depression. High cognitive arousal (e.g., worry, rumi-
nation) at night is a key risk factor for developing insomnia and 
depression during this period. However, mindfulness skills have 
been proposed to reduce risk for negative health outcomes by 
protecting individuals against the harmful effects of cognitive 
arousal. This prospective study tested whether trait mindfulness 
protects perinatal women against the harmful effects nocturnal 
cognitive arousal on insomnia and depression.
Methods: Nine women (Age: 29.9±4.4y; Gestation at enroll-
ment: 26.7±1.0w) completed weekly health surveys for 4 months 
across late pregnancy and early postpartum. Study outcomes 
included the revised cognitive and affective mindfulness scale 
(CAMS-R), pre-sleep arousal scale’s cognitive factor (PSASC), 
insomnia severity index (ISI), and Edinburgh postnatal depres-
sion scale (EPDS). Linear mixed modeling was used to account 
for repeated measures and to test trait effects (between-person 
differences) and state effects (within-person changes) while con-
trolling for relevant covariates.
Results: Lagged linear mixed modeling showed that women 
with high trait mindfulness reported lower levels of ISI (b=-
5.37, p=.032) and EPDS (b=-14.25, p<.001) across the next 
four months. However, within-person analyses showed higher 
state PSASC predicted higher levels of next-week ISI (b=1.95, 
p.030) and EPDS (b=1.28, p=.047). Mixed modeling also 
revealed significant moderation effects for CAMS-R*PSASC 
on future ISI (b=.01, p<.001) and EPDS (b=.002, p=.012) such 
that the magnitude of PSASC’s effects on ISI and EPDS were 
smaller for women with high trait mindfulness. Indeed, insom-
nia- and depression-risk were lowest when women endorsed high 
CAMS-R and low PSASC (3.9% insomnia, 9.8% depression), 
whereas disease-risk was highest when women endorsed low 
CAMS-R and high PSASC (62.2% insomnia, 83.8% depression).
Conclusion: Perinatal women with high trait mindfulness are 
protected against the harmful effects of high cognitive arousal 
on insomnia and depression, whereas women with low mindful-
ness are at higher risk for insomnia and depression when expe-
riencing high cognitive arousal. These prospective data support 
trait mindfulness as a critical protective factor against the devel-
opment of insomnia and depression during pregnancy and post-
partum. Interventions promoting mindfulness skills may help 
expecting moms sleep and feel better.
Support (if any): Funding: American Academy of Sleep 
Medicine (198-FP-18, PI: Kalmbach).
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Introduction: Cognitive Behavioral Therapy for Insomnia 
(CBT-I) is the gold-standard treatment for insomnia disorder. 
There have been consistent calls to increase patient accessibil-
ity to CBT-I. However, there have been few studies of what the 
experience is for patients who are recommended CBT-I and seek 
community-based care. Even less attention has been paid to this 
experience in patients and communities with lower incomes and 
poorer insurance coverage. We sought to examine the real-world 
access to providers with CBT-I expertise.
Methods: We contacted all clinicians listed on the Society of 
Behavioral Sleep Medicine’s provider registry who met the fol-
lowing inclusion criteria: (1) US-based, (2) master’s degree or 
above, and (3) eligible for state licensure. Initial data on treat-
ment modality, insurance coverage, session costs, waitlist times, 
and practice locations were collected through internet searches, 
and were supplemented by contacting providers as potential 
patients through a maximum of three emails, with follow-up 
phone calls used as needed. Practice addresses were used to 
generate census-tract income data to compare to the 2022 fami-
ly-of-four poverty line.
Results: Data from N=240 CBT-I providers were collected, 
spanning 42 states. Of these, 92.1% (n=221) were accepting new 
patients, but only 56.3% (n=135) accepted insurance. Among 
CBT-I providers accepting new patients, initial session costs 
averaged $260.71 (SD=$91.81, mode=$250.00, range=$100.00-
$530.00); subsequent session costs averaged $227.74 (SD=$76.50, 
mode=$250.00, range=$75.00-$500.00), and wait times averaged 
51.1 days (SD=61.9, range=0-300, mode=7). Average household 
income in practice areas was $95,246 (SD=$52,622). Only 5.0% 
(n=12) of CBT-I providers accepting new patients operated in 
communities at or below the poverty line, and just 3.3% (n=8) 
accepted insurance. Among these providers, only one accepted 
Medicaid.
Conclusion: This study underscores significant access disparities 
for behavioral insomnia treatment in the US, highlighting how 
high treatment costs and limited availability of CBT-I provid-
ers have disproportionate and negative impacts on lower-income 
populations and those with inadequate insurance coverage. A 
large proportion of CBT-I providers do not accept insurance, 
leaving 135 behavioral sleep providers to treat those millions of 
Americans with insomnia unable to afford private pay. Even with 
insurance, logistical barriers like provider location and nearly 
two-month wait times exacerbate insomnia care disparities.
Support (if any): 
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Introduction: Health workers are experiencing record rates 
of occupational burnout. A significant proportion of faculty 
physicians have impaired sleep that may affect wellbeing and 
contribute to burnout. Fortunately, there are simple, behavio-
ral strategies that improve sleep, but their impact on burnout 
is unknown. We identified faculty physicians with mild sleep 
impairment and assessed the impact of a brief  sleep coaching 
intervention on self-reported burnout using validated scales.
Methods: We delivered 30-minute educational presentations to 
Department of Medicine (DOM) faculty at an academic medi-
cal center. Using Research Electronic Data Capture (REDCap) 
we asked attendees to complete a Sleep Health Survey which 
included the Epworth Sleepiness Scale (ESS), Insomnia Severity 
Index (ISI), shiftwork, and the Maslach Burnout Inventory 
(MBI). Respondents were offered a single session of sleep coach-
ing with a psychologist if  they met one or more of the following 
criteria: ISI between 7-13 or yes to current shiftwork. We con-
ducted post-intervention surveys one month after their appoint-
ment and compared pre-post changes in the ISI, ESS, and MBI 
using paired-samples t-tests.
Results: A total of N=226 faculty completed the REDCap sur-
vey and 79 (35%) met criteria for sleep coaching. N=63 had ISI 
between 7-13, N=9 said yes to shiftwork, and N=7 had both 
ISI between 7-13 and shiftwork. N=24 participants completed 
both a single session of sleep coaching and the post-interven-
tion survey at 1 month. These faculty were 62.5% female and 
75% White with an average age of 45.8 (8.9) years. There were 
significant improvements on the ISI (9.6 (1.8) to 5.3 (3.6); p < 
0.01), and on the MBI Emotional Exhaustion (20.2 (9.7) to 15.3 
(9.1); p < 0.01), Depersonalization (11.8 (8) to 9.3 (6.8); p = 
0.03), and Personal Achievement (39.2 (5.8) to 41.5 (5.5); p = 
0.02) subscales.
Conclusion: These exploratory data show how a simple targeted 
intervention can have significant benefits in terms of improving 
sleep and reducing burnout among faculty physicians. Larger 
scale studies are needed to examine scalability and effectiveness 
of delivering sleep coaching to address occupational burnout in 
physicians.
Support (if any): University of Pennsylvania Department of 
Medicine, Clifton Family Foundation Grant
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Introduction: Insufficient sleep disproportionately imposes 
significant health risks to firefighters. However, access to evi-
dence-based sleep interventions, such as cognitive behav-
ioral therapy for insomnia (CBTi), remains limited in this 
population. To build a foundation for the implementation of 
worksite sleep health coaching in fire departments, this study 

assessed firefighters’ acceptability of nine CBTi-informed sleep 
interventions.
Methods: The Patient-Reported Outcomes Measurement 
Information System–Sleep Disturbance–Short Form 8b was 
used to screen for firefighters working 24-hour+ shifts who pre-
sented sleep disorder symptoms (T score ≥ 55). Eligible partici-
pants included 232 firefighters from 20 Arizona fire agencies who 
completed a cross-sectional online survey, which incorporated 
the Theoretical Framework of Acceptability measure to assess 
their perceived sleep intervention acceptability.
Results: Over half  of the firefighters agreed or strongly agreed 
that the CBTi-informed sleep interventions were likable (per-
centage: 53%-74%), acceptable (61%-88%), and anticipated to 
be effective (54%-66%), except for timed exposure to ambient 
light and darkness, which only 35% liked and 42% perceived as 
effective. The top three interventions with the highest percent-
age of firefighters rating them as likable, acceptable, and being 
anticipated as effective were sleep education (64%, 88%, 58%), 
sleep extension (69%, 76%, 63%), and recovery sleep enhance-
ment (74%, 80%, 66%). Interestingly, a higher percentage of fire-
fighters also perceived sleep education (34%) and sleep extension 
(35%) as very effortful compared to other interventions (average: 
23%). Firefighters with greater sleep symptoms were less likely 
to like sleep extension (Odds Ratio = 0.92, 95% CI = 0.87-0.98, 
p =.017) and recovery sleep enhancement (OR = 0.93, 95% CI = 
0.87-0.99, p =.025) whereas more likely to perceive sleep educa-
tion as effort-intensive (OR = 1.08, 95% CI = 1.02-1.14, p =.018).
Conclusion: A moderate to high percentage of firefighters 
demonstrated acceptability of the sleep interventions, with sleep 
education, sleep extension, and recovery sleep enhancement 
ranking the highest. Interestingly, sleep education and sleep 
extension were frequently viewed as acceptable despite being 
effort-intensive, highlighting the importance of assessing dif-
ferent dimensions of acceptability of sleep interventions. These 
findings suggest promise in translating these evidence-based 
interventions to the workplace to improve firefighter sleep health.
Support (if any): Funded by the National Institutes of Health 
(R01HL162799).
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Introduction: Racial and ethnic minorities in the military expe-
rience shorter sleep durations and higher rates of sleep problems 
compared to their Non-Hispanic White (NHW) counterparts. 
A group-based, single-session Brief  Sleep Intervention (BSI) for 
United States Air Force Technical Training (USAFTT) students 
improved sleep duration, sleep quality, and sleep behavior. Sleep 
health disparities are well documented, thus this secondary anal-
ysis examined racial/ethnic differences in sleep outcomes and 
behavior change engagement following the BSI.
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Methods: Non-randomized intervention assignment included 
a 2:1 allocation ratio (BSI:active control [brief  tobacco] inter-
vention). Participants completed the Self-Assessment of  Sleep 
Survey-Split at baseline and 2-week follow-up for assessment of 
weekday sleep duration (< 6 vs. ≥6 hours), sleep quality (very 
poor/poor/fair vs. good/very good), and weekend catch-up 
sleep duration. At 2-week follow-up, BSI participants reported 
whether they engaged in their self-selected “Action Step’ dur-
ing the intervention. Propensity score-adjusted logistic/linear 
regression models were used to assess the intervention effects 
among different racial/ethnic groups in the outcomes of  interest.
Results: The sample included 321 USAFTT students (mean age 
20.9 ± 3.6; 81.9% men; 51.7% NHW; 24.3% Hispanic; 23.4% 
non-Hispanic People of Color). Among Hispanic students 
at follow-up, those in the BSI group were more likely to have 
a weekday sleep duration ≥6 hours (aOR 12.43, 95%CI, 8.70-
17.76) and report good/very good weekend sleep quality (aOR 
3.10, 95%CI, 2.48-3.87) compared to those in the active control 
group. Among those who received the BSI, Hispanic students 
at follow-up were more likely to have a weekday sleep duration 
≥6 hours (aOR 6.28, 95%CI, 5.36-7.37; aOR 9.56, 95%CI, 3.02-
30.27) and good/very good weekday sleep duration (aOR 1.83, 
95%CI, 1.52-2.19; aOR 2.37, 95%CI, 1.60-3.52) compared to 
NHW or non-Hispanic People of Color, and have engaged in the 
‘Action Step’ chosen during the intervention than NHW (aOR 
1.54, 95%CI, 1.25-1.89). No group differences were found in 
weekend catchup sleep duration after Bonferroni multiple com-
parison adjustment.
Conclusion: Within the BSI group, Hispanic students exhibited 
better sleep outcomes and greater behavior change engagement 
than other racial/ethnic groups. Further research should explore 
the mechanisms underlying these differences and identify 
BSI features that promote treatment success among Hispanic 
USAFTT students.
Support (if any): 
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Introduction: Nearly 80% of cancer patients undergoing treat-
ment experience insomnia symptoms and disrupted sleep. Brief  
Behavioral Therapy for Cancer-Related Insomnia (BBT-CI) has 
shown to be efficacious for patients with breast cancer under-
going treatment. Few studies have characterized treatment 
responders from non-responders in oncology settings, which 
can help facilitate precision-based medicine. In this secondary 
analysis of breast cancer patients, we analyzed how baseline 
characteristics differ between treatment responders and non-re-
sponders to BBT-CI.
Methods: Patients with breast cancer (N=73, 51% stage II, M 
age=50.7 years) completed measures of insomnia severity (ISI), 
dysfunctional beliefs about sleep (DBAS), emotion regulation 

(DERS), fatigue (BFI), chronotype (OWL-Lark), and domains 
of health-related quality of life (HRQoL; EORTC-30) and 
93.2% (Msession=5.82, SD=.78) completed all 6 sessions of 
BBT-CI. Given lack of consensus in the literature, we defined 
treatment response as either an 8- or 6-point change on the ISI 
from baseline to endpoint.
Results: Scores on the ISI reduced, on average, by 4.76 points. 
Treatment response rates varied widely based on the definition 
selected; 27% of participants achieved an 8-point reduction on 
the ISI, whereas 43% achieved a 6-point reduction. At baseline, 
both levels of responders were more fatigued and reported worse 
insomnia and sleep quality, had more eveningness tendencies, 
more unhelpful beliefs about sleep, and poorer social function-
ing. An 8-point reduction was uniquely associated with worse 
dyspnea and self-reported cognitive functioning as measured by 
EORTC-30 scales, whereas a 6-point reduction was associated 
with younger age and surgical status. Responders did not dif-
fer on other demographic or clinical characteristics (e.g., can-
cer stage or treatment with chemotherapy, hormone therapy, or 
radiotherapy).
Conclusion: Treatment responders to BBT-CI had more severe 
baseline sleep and fatigue symptoms and poorer self-reported 
HRQoL. Surgical history was associated with more limited treat-
ment response. While regression to the mean remains possible, 
it may also be that those with more severe baseline symptoma-
tology are more motivated to engage in BBT-CI, and therefore 
more likely to benefit. These preliminary findings may support 
the use of stepped care to match higher-intensity interventions 
to those who need them most.
Support (if any): NCI 5R01CA239714
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Introduction: In veterans with posttraumatic stress disor-
der (PTSD), comorbid insomnia and obstructive sleep apnea 
(COMISA) are responsible for detrimental effects on sleep and 
quality of life. In this investigation, we assessed the augmenta-
tion of brief  behavioral therapy for insomnia (BBTI) with eszo-
piclone over BBTI alone for the treatment of chronic insomnia 
on sleep quality in veterans with PTSD experiencing COMISA.
Methods: Fifty-three PTSD patients aged 18 to 65 years old 
with COMISA were randomized to four sessions of BBTI over 6 
weeks plus 2 weeks of eszopiclone (2 mg/d) or BBTI alone with 
follow-up visits conducted at 6 and 24 weeks. Study outcomes 
included the Pittsburgh Sleep Quality Index (PSQI) [primary], 
Insomnia Severity Index (ISI), Epworth Sleepiness Scale (ESS), 
Beck Depression Inventory-II (BDI-II), and PTSD Checklist 
(PCL) [secondary]. Actigraphy-derived sleep indices and CPAP 
adherence were also collected.
Results: A significant and comparable improvement in sleep 
quality was observed between baseline and 24 weeks for com-
bination therapy (PSQI mean score change, -5.25; 95% CI, 
-6.59, -3.91) and BBTI (PSQI mean score change -5.45; 95%CI, 
-6.78, -4.12). Similar improvements were recorded for ISI, ESS, 
BDI, and PCL. Compared to BBTI alone, combination therapy 
showed higher reduction in insomnia symptoms (ISI mean score 
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difference -2.3; 95% CI, -4.95, 0.28) concomitantly with a drop 
in sleep latency (SL) (SL mean difference -8.21 minutes; 95% CI, 
-16.13, -0.29) at 6 weeks. The combination of BBTI plus eszop-
iclone produced a higher remission rate of insomnia at 6 weeks 
than BBTI (31% versus 7%, p=0.03), with both interventions 
achieving comparable rates at 24 weeks. Patients receiving com-
bination therapy used on average CPAP 75.8 minutes/night (95% 
CI, 17.18,134.72) more than BBTI by week 6. However, CPAP 
adherence was no more different between the groups by week 24.
Conclusion: Veterans with PTSD and COMISA had compara-
ble improvement in sleep quality of life with the combination 
of eszopiclone with BBTI to that achieved with BBTI-only ther-
apy. Although the addition of eszopiclone to BBTI conferred 
an early benefit in the remission rate of insomnia and in CPAP 
usage relative to BBTI, both modalities achieved similar out-
comes at long-term follow-up.
Support (if any): U.S. Department of Veterans Affairs
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Introduction: Approximately 20-60% of peri- and postmeno-
pausal women in the US have insomnia symptoms that can be 
exacerbated by vasomotor symptoms [VMS], including noctur-
nal hot flashes (nHF). While cognitive behavioral therapy for 
insomnia (CBT-I) has been shown to be effective in decreasing 
insomnia in this population, it is unclear how nighttime (e.g., 
difficulty falling asleep) versus daytime (e.g., daytime sleepiness) 
symptoms are impacted. This study examined the effect of CBT 
for menopausal insomnia (CBT-MI) on insomnia severity and 
symptoms as well as VMS in a randomized clinical trial.
Methods: Peri-and postmenopausal participants with insom-
nia and nHF (53.6y) were assigned to receive CBT-MI (n=18) 
or Menopause Education Control (MEC; n=25). The Insomnia 
Severity Index (ISI) and Hot Flash Related Daily Interference 
Scale (HFDRIS) were administered at baseline and post-in-
tervention. Three factor analysis was used to look at changes 
in insomnia symptom types including Factor 1–ISI Sleep 
Symptoms (items 1,2,3), Factor 2–ISI Daytime Symptoms 
related to Insomnia (items 5,6), and Factor 3–ISI Perception of 
Symptoms (items 4,7). Generalized linear regression was per-
formed to find the differences from baseline to post-treatment 
between the treatment groups.
Results: At baseline, total ISI score was not significantly dif-
ferent between the groups (15.1±3.5 vs. 15.0±4.4; P=0.34). 

Following the intervention period, ISI scores were significantly 
lower in the CBTI-MI group than the MEC group (4.9±1.1 vs. 
8.8±1.1; P=0.01). With respect to VMS, there were significant 
differences between treatment group ratings of hot flash interfer-
ence (HFDRIS) at post-treatment (P=0.01). The changes from 
baseline in ISI Sleep Symptoms (P=0.005) and ISI Perception 
Symptoms (p=0.002) was significantly greater in the CBT-MI 
group compared to MEC, while the change from baseline of ISI 
Daytime Symptoms was not significantly different (P=0.1).
Conclusion: CBT-MI significantly decreases menopause insom-
nia severity and improves vasomotor symptoms in midlife 
women primarily due to attenuating sleep symptoms and per-
ceptions of insomnia symptoms. CBT-MI did not significantly 
improve daytime symptoms associated with insomnia.
Support (if any): This work is supported by NIH Grant #s 
K23NR014008 (Nowakowski). Additional support was pro-
vided by the Center for Innovations in Quality, Effectiveness and 
Safety (CIN 13-413).

Abstract citation ID: zsaf090.0572

0572
PRELIMINARY INVESTIGATION INTO THE EFFECTS 
OF CBT-I ON SUBJECTIVE INSOMNIA AND CIRCADIAN 
REST/ACTIVITY RHYTHMS IN PERSONS WITH TBI
Hannah Maybrier1, Heather Altier1, Eunyeong Joo1, 
Claudia Campbell1, Michael Smith2, Adam Spira3, Luis Buenaver2

1 Johns Hopkins School of Medicine, 2 Johns Hopkins University, 3 
Johns Hopkins Bloomberg School of Public Health

Introduction: Disordered circadian rest/activity rhythms (RARs) 
and insomnia frequently co-occur. Aspects of cognitive behav-
ioral therapy for insomnia (CBTI) aim at improving circadian 
RARs by establishing regular sleep times and consolidating sleep 
periods. Timing of sleep periods has also been associated with 
insomnia, wherein evening chronotype has been linked to greater 
sleep disturbance. However, there is limited research exploring 
whether CBTI improves insomnia via improved structure and 
timing of circadian RARs. We examined whether CBTI reduces 
insomnia severity via improved RAR structure or shifted RAR 
timing.
Methods: Our community sample of persons with a history of 
traumatic brain injury (TBI) and comorbid insomnia (N=38, 
Mage=38+/-12, 37% female) were randomized to a 4-session 
treatment group: CBTI or sleep education. Circadian RARs 
were continually estimated with actigraphy. Variables estimat-
ing RAR structure included interdaily stability (IS), intradaily 
variability (IV), and relative amplitude (RA). RAR timing was 
estimated as the sleep period midpoint. Effects of CBTI on 
RAR variables were estimated as the group difference in change 
in RAR variables from baseline to treatment end. Effect of 
CBTI on insomnia severity was estimated as the group differ-
ence in Insomnia Severity Index (ISI) score change from base-
line to 12-weeks post-treatment. Secondary analyses explored 
whether RAR change moderated effects of treatment group on 
ISI change.
Results: Compared to controls, participants randomized to 
CBTI had improved long-term ISI scores (β= -0.851, SE=0.322, 
p=0.008). CBTI had no effect on change in sleep midpoint, 
IV, RA, or IS. However, a significant IV by group interaction 
suggested that individuals with greater reduction in sleep-wake 
rhythm fragmentation during CBTI experienced greater reduc-
tion in insomnia severity (β= -0.894, SE=0.401, p=0.026).
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Conclusion: Results show that CBTI reduced insomnia severity. 
While CBTI did not affect IV, RA, IS, or the sleep midpoint, 
CBTI-induced reductions in insomnia severity were stronger in 
those who exhibited greater reductions in IV. This suggests that 
benefits of CBTI may be influenced by changes in RARs in those 
with TBI. Future analyses will explore factors associated with 
changes in circadian rhythm and insomnia severity, and examine 
CBTI effects on circadian rhythm and sleep phase in a larger 
sample.
Support (if any): AASM Foundation Strategic Research Grant 
Category I.
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Introduction: Insomnia is common in adolescents, with a prev-
alence of 10-30%. Despite its high prevalence, many did not 
received treatment, and treatment engagement is suboptimal 
in the young population. Although there is a consensus on the 
importance of identifying potential barriers to treatment for 
insomnia, understanding on treatment engagement in adoles-
cents is limited. The present qualitative study aimed to identify 
the factors related to the continued treatment engagement of cog-
nitive behavioral therapy for insomnia (CBT-I) in adolescents.
Methods: Thirty-seven adolescents (age = 18.38 ± 1.64, 15-20; 
female: 70.3%) with DSM-5 insomnia disorder, as ascertained by 
the clinical interview, participated in individual semi-structured 
qualitative interviews. All participants received 6-session CBT-
I, either delivered in a group or digital format. Interviews were 
conducted by trained interviewers for about 60 minutes via vid-
eoconferencing after the treatment. The interview asked about 
individual experiences and feedback about the treatment. All 
the interviews were audio-recorded and transcribed verbatim. 
Thematic analysis was used to identify themes related to contin-
ued treatment engagement in CBT-I.
Results: Six major themes were identified to understand factors 
that affect continued treatment engagement during the inter-
vention period: drive to achieve treatment goal (e.g., wanting to 
improve sleep), personal strengths (e.g., sense of commitment), 
perceived benefits (e.g., symptom improvement during treat-
ment), intervention/study design (e.g., time/place convenient), 
and social influence (e.g., peer influence), changes in life (e.g., 
busy personal schedule).
Conclusion: The current study enhanced our understanding of 
the factors related to continued treatment engagement among 
adolescents who received CBT-I. The themes cover individual, 
treatment-related, and environmental factors. The findings may 

inform clinical practice on how to better engage adolescents dur-
ing sleep intervention to optimize treatment outcomes.
Support (if any): Acknowledgements: This work was supported 
by Hong Kong Research Grants Council under the General 
Research Fund (Ref. 17613820, awarded to SX Li)
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Introduction: Insomnia is increasingly recognized as both a con-
tributing factor to burnout and a predictor of future disability 
leave. Despite this, little research has investigated whether treat-
ing insomnia can alleviate burnout symptoms. This study aimed 
to examine the impact of videoconference-delivered Cognitive 
Behavioral Therapy for Insomnia (CBTi) on burnout symptoms 
in a working adult population.
Methods: Thirty adult workers (mean age = 42.6) experienc-
ing insomnia participated in HALEO’s CBTi program, which 
consisted of five weekly, 30-minute video sessions with licensed 
therapists, supported by a digital platform. Insomnia severity 
was assessed using the Insomnia Severity Index (ISI), and burn-
out symptoms were measured with the Burnout Assessment 
Tool (BAT). Participants completed both measures at baseline 
and three months post-therapy. Data were analyzed using one-
tailed paired t-tests to assess changes in ISI and BAT scores, and 
Pearson correlations to examine associations between changes in 
insomnia and burnout symptoms.
Results: ISI scores significantly decreased from baseline (M = 
15.93, SD = 4.36) to post-therapy (M = 7.30, SD = 5.72; t(29) = 
7.68, p <.001, d = 1.40). Similarly, BAT scores were significantly 
lower post-therapy (M = 2.03, SD = 0.54) compared to baseline 
(M = 2.54, SD = 0.48; t(29) = 5.57, p <.001, d = 1.02). A signifi-
cant positive correlation was found between improvements in ISI 
and BAT scores (r = 0.519, p =.003), indicating that reductions 
in insomnia severity were associated with reductions in burnout 
symptoms.
Conclusion: The findings suggest that, beyond its established 
effectiveness in reducing insomnia symptoms, videoconfer-
ence-delivered CBTi may also contribute to significant reduc-
tions in burnout symptoms among working adults. The observed 
correlation between reductions in insomnia and burnout symp-
toms highlights a potential interaction that warrants further 
exploration.
Support (if any): None
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Introduction: Insomnia symptoms are associated with increased 
pain intensity preceding or immediately following surgery. The 
present clinical trial (NCT04269239) examined the efficacy of 
cognitive behavioral therapy for insomnia (CBT-I) to reduce 
insomnia severity and explored the relationship between insom-
nia and pain in patients with insomnia recovering from hip or 
knee joint arthroplasty.
Methods: Participants (N=70; 68% Females; Mean age=67.3 
years) were randomly assigned to receive CBT-I (n=35) or 
Health Education Control (HEC; n=35). The Insomnia Severity 
Index (ISI), PROMIS Pain, and Hip/Knee Osteoarthritis 
Outcome Score (HOOS/KOOS) were administered pre- and 
post-intervention. Three factors of ISI, including Factor1-
Sleep Symptoms, Factor2–Daytime Symptoms, and Factor3–
Perception Symptoms were also assessed.
Results: At baseline, ISI scores were not significantly differ-
ent between groups (13.3±1.0 vs. 12.3±1.1; P=0.34). Post-
intervention, ISI scores were significantly lower in the CBT-I 
group than the HEC group (7.2±1.5 vs. 2.7±2.1; P=0.03). 
Changes from baseline in ISI Sleep Symptoms (P=0.04) and 
Perception Symptoms (P=0.02) were significantly greater in 
the CBT-I group compared to HEC, while changes in Daytime 
Symptoms were not significant (P=0.3). There were no signifi-
cant differences between treatment groups for measures of joint 
pain (PROMIS) and functioning (HOOS/KOOS). However, 
significant associations were found for change scores from pre- 
versus post-intervention for ISI and PROMIS Pain Intensity 
(P=0.03) and Pain Interference (P=0.006) and HOOS/KOOS 
Pain (P=0.03), Symptoms (P=0.03), Activities of Daily Living 
(P=0.01), and Quality of Life (P=0.002) for all participants 
combined.
Conclusion: The study demonstrates that CBT-I decreases 
insomnia severity in patients recovering from knee or hip joint 
arthroplasty primarily due to attenuating sleep symptoms and 
perceptions of insomnia. CBT-I did not significantly improve 
daytime symptoms associated with insomnia, pain, or function-
ing. Improvements in insomnia severity were associated with 
improvements pain intensity and interference, hip/knee pain, 
symptoms, activities of daily living, and quality of life independ-
ent of treatment group.
Support (if any): This work is supported by NIH Grant #s 
R01NR018342 (PI Nowakowski) and IQUEST (CIN 13-413).
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Introduction: Sex disparities in both insomnia and perceived 
pain have been demonstrated, where female patients tend to 
report greater insomnia symptoms, pain sensitivity and higher 
prevalence to insomnia disorder and chronic pain conditions 
compared to male patients. The present trial examined the 
sex differences in response to cognitive behavioral therapy for 
insomnia (CBT-I) in patients with insomnia disorder undergoing 
hip or knee joint arthroplasty.
Methods: Participants (N=69; 68% Female; Mean age=67.3 
years) were randomly assigned to receive CBT-I (n=23 female; 
n=11 male) or Health Education Control (HEC; n=24 female, 
n=11 Male). The Insomnia Severity Index (ISI), PROMIS Pain, 
and Hip/Knee Osteoarthritis Outcome Score (HOOS/KOOS) 
were administered at baseline and post-intervention. Generalized 
linear models were performed to detect sex and treatment group 
differences and sub-group analysis by sex.
Results: There were no significant differences between male ver-
sus female participants for pre-post intervention changes in ISI, 
PROMIS pain intensity or pain interference. In female partici-
pants, change in ISI from baseline to post-treatment was signif-
icantly lower in the CBTI group than the HEC group (-8.5±6.4 
vs -2.1±7.6; P=0.02), but not in male participants (P=0.21). In 
female participants, there was a significant correlation in pre-
post change in ISI with pre-post change in PROMIS pain inten-
sity (r=0.5, P=0.03), pain interference (r=0.6, P=0.01), HOOS/
KOOS activities of daily living (r=-0.4, P=0.04) and quality of 
life (r=-0.5, P=0.01). No significant associations between insom-
nia and pain were observed in male participants.
Conclusion: Among individuals with insomnia recovering from 
hip or knee joint arthroplasty, there was a greater decrease in 
insomnia severity following CBT-I compared to HEC in female 
participants but not male participants. Pain outcomes improved 
across both treatment conditions for male and female partici-
pants and no significant group differences were found. Regardless 
of treatment group of the female participants, improvements in 
insomnia severity were associated with improvements in pain 
intensity, pain interference, activities of daily living, and quality 
of life.
Support (if any): This work is supported by NIH Grant #s 
R01NR018342 (PI Nowakowski) and IQUEST Center (CIN 
13-413).
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Introduction: Persistent pain is a prevalent consequence of trau-
matic brain injury (TBI), with an estimated 51.5% of civilian pop-
ulations experiencing chronic pain comorbidly. Sleep disturbance 
and pain are interrelated and share cognitive-emotional contribu-
tors. Their relationship is believed to be reciprocal, whereby pain 
disrupts sleep, and disturbed sleep exacerbates clinical pain via 
impaired functioning of endogenous pain modulatory systems. 
This cycle suggests that integrating sleep management strategies 
into chronic pain treatment could improve pain-related psycho-
logical outcomes (e.g., anxiety, depression). This study evaluates 
the effects of cognitive behavioral therapy for insomnia (CBT-I) 
on pain-related variables in individuals with TBI.
Methods: This cohort consisted of a community sample of TBI 
patients (N=49) participating in a parent randomized trial com-
paring 4-session CBT-I to 4-session sleep science and hygiene 
education. Participants completed sleep diaries and psycho-
logical measures before, during, and 3-months after treatment. 
Outcomes included anxiety and depressive symptoms, pain 
catastrophizing, cognitive pre-sleep arousal, and sleep quality. 
Linear mixed-effects models were analyzed to assess whether 
CBT-I improved pain sequelae in participants with Brief  Pain 
Inventory (BPI) severity scores ≥3 at baseline (N=13).
Results: TBI participants randomized to CBT-I (N=6; 
Mage=42.0±14.2 years; MBPI=5.7±2.3; Range=3.3-8.5) were 
mostly female (66.7%) and equally white (50%) and black (50%). 
Sleep education participants (N=7; Mage=47.7±10.5 years; 
MBPI=4.2±1.4; Range=3.3-7.0) were predominantly female 
(71.4%) and white (71.4%). Analyses demonstrated a statistically 
significant group-by-time interaction for anxiety (b=-0.550[-
0.870, -0.229], p=0.001), depression (b=-0.416[-0.686, -0.146], 
p=0.003), pain catastrophizing (b=-0.809[-1.529, -0.089], 
p=0.03), cognitive pre-sleep arousal (b=-0.680[-1.111, -0.249], 
p=0.002), sleep quality (b=-0.302[-0.494, -0.110], p=0.002), and 
sleep diary sleep efficiency (b=0.013, SE=.006, p=0.04) such that 
outcomes improved over time following CBT-I. No significant 
group differences emerged for pain severity.
Conclusion: In individuals with TBI, CBT-I significantly 
improved key correlates of pain, including anxiety, depres-
sive symptoms, and sleep quality. While pain severity was not 
affected, alleviating psychological distress and improving sleep 
quality enhanced the quality of life for individuals with persis-
tent pain. Given the limited research on nonpharmacological 
treatments for chronic pain in TBI and the preliminary nature of 
our findings, further research explicitly incorporating sleep inter-
ventions into pain management strategies is needed with larger 
samples.
Support (if any): AASM Foundation Strategic Research Grant 
Category I.
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Introduction: Insomnia is defined as difficulty falling or staying 
asleep or waking earlier than desired with inability to return to 

sleep. Insomnia Identity is described as one’s identification as “an 
insomniac,” which can be measured independently of other sleep 
parameters or a diagnosis of insomnia disorder. This study investi-
gated whether pathologizing sleep concerns through endorsement 
of Insomnia Identity may alter treatment outcomes.
Methods: Participants (N=87, 71 females, Mage=57.69±4.88 
years) completed questionnaires about Insomnia Identity 
(InsID) and insomnia severity (ISI) pre- and post-cognitive 
behavioral therapy for insomnia (CBTi) in a 4-arm, randomized 
clinical trial with a 3:3:3:1 allocation ratio: in-person, telehealth, 
SHUTi, and waitlist. Change in InsID ratings after treatment 
and the relationships between baseline InsID and post-treatment 
ISI were examined.
Results: ANOVA results indicated participants did not dif-
fer between group on pre-treatment (BL) ISI or InsID ratings 
(p’s>.05). There were significant differences between groups for 
ISI at post-treatment (PT), F (3,72)=4.09, p=.010, specifically 
between waitlist (mISI=14.57), in-person (mISI=7.22), and tele-
health (mISI=7.17), but not SHUTi (mISI=8.52). There were 
significant differences between groups for PT InsID, F (3,72) = 
3.52, p=.019, specifically between waitlist (mInsID=5.14), in-per-
son (mInsID=2.91), telehealth (mInsID=2.96), and SHUTi 
(mInsID=2.90). The three treatment groups did not significantly 
differ for either analysis. Linear regression was used to deter-
mine if  InsID ratings pre-treatment predicted post-treatment 
ISI and ISI pre-post change scores within the treatment groups 
only. Elevated pre-treatment InsID predicted higher posttreat-
ment-ISI scores, F (1,65)=8.17, p=.006, R^2=.11, β=.34, but 
did not differ between groups (p=.14). InsID did not predict ISI 
change scores (p=.82).
Conclusion: Results indicate that Insomnia Identity is modifia-
ble with CBTi treatment and appears to be related to the over-
all outcome of insomnia severity. Future treatment focused on 
reducing Insomnia Identity may lead to improved treatment 
outcomes.
Support (if any): University of Arizona
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Introduction: This study investigated whether CBT-I alters 
neural activation during an emotional Stroop task in chronic 
insomnia disorder (CID). It also examined how changes in brain 
activation after CBT-I are linked to sleep or emotional-related 
symptom changes in CID.
Methods: This study included 23 CID patients and 11 controls 
who completed self-reported questionnaires, sleep diaries, actig-
raphy, and fMRI at both baseline and at the 5-week follow-up. 
CID patients received individualized face-to-face CBT-I once 
a week for 5 weeks. During fMRI, participants performed the 
emotional Stroop task with negative, sleep-related, and neutral 
words. Brain activation changes were compared pre- to post-
CBT-I in the CID group and baseline to 5-week follow-up in the 
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control group, using a repeated measures ANOVA. Correlations 
neural activation changes and sleep or emotional-related symp-
tom changes after CBT-I in the CID group were also analyzed.
Results: After CBT-I, scores on ISI, PSQI, and DBAS was sig-
nificantly decreased. In addition, SOL and SE on sleep diary 
and WASO measured by actigraphy were significantly improved. 
Regarding psychiatric symptoms, scores on BAI and BDI were 
also reduced after CBT-I. CID patients showed increased activa-
tion in the right supratemporal gyrus (STG), right visual associa-
tion area (VAA), and left supramarginal gyrus (SMG) during the 
emotional Stroop task with negative words (vs. neutral words) 
after CBT-I (STG, p = 0.001; VAA, p < 0.001; SMG, p < 0.001). 
However, no changes in these brain regions were observed in the 
control group. Neural activation changes in STG were negatively 
correlated with DBAS, and in VAA, they were negatively corre-
lated with PSQI and ISI. Neural activation changes in STG and 
VAA were negatively correlated with BDI scores.
Conclusion: CBT-I enhanced activation in the right STG, VAA, 
and left SMG, which are known to be dorsal attentional net-
works, under the negative word condition. These findings may 
reflect improved attentional and cognitive processing of negative 
emotional stimuli, potentially linked to improved insomnia and 
depressive symptoms.
Support (if any): This study was supported by NRF of Korea 
grant funded by the Ministry Science of ICT & Education 
(Study no. NRF-2018R1D1A1B07049704) and the Ministry of 
Education (RS-2023-00242754).
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Introduction: Cognitive behavioral therapy for insomnia 
(CBT-I) is considered the preferred treatment for insomnia in 
patients with comorbid insomnia and obstructive sleep apnea 
(COMISA). The remission rates with CBT-I are generally con-
sidered lower than in insomnia-only populations and there is 
variability in individual treatment responses. In this study, we 
sought to identify specific clinical attributes that predict benefit 
from CBT-I in patients with COMISA.
Methods: We conducted a retrospective analysis of the national 
Veterans Health Administration (VHA) electronic medical 
records covering veterans with the diagnosis of COMISA 
between January 2021 and December 2023. A total of 131 eligi-
ble cases received brief  behavioral therapy for insomnia (BBTI) 
over 6 weeks, 56 (43%) of whom did not achieve remission.
Results: Fifty-six patients (43%) did not meet ISI criteria for 
BBTI response. Patients who did not respond to BBTI had a 
higher sleep propensity at baseline than those who did respond 
to BBTI (p=0.02), however, both groups had comparable degree 
of insomnia severity (p=0.78). Prior to BBTI, there was no sig-
nificant difference in the CPAP usage between BBTI respond-
ers (84.7±53.9 minutes) and BBTI nonresponders (78.9±77.5 
minutes) (difference 5.7 minutes, 95% CI [-18.3, 29.7]; p=0.62). 
Post BBTI, patients in BBTI responders used CPAP for a longer 
duration compared with baseline (difference 63.6 minutes, 95% 
CI [51.1, 76.3]; p< 0.001] but not for BBTI nonresponders (differ-
ence 9.1 minutes, 95% CI [-10.2, 28.4]; p=0.35). Moreover, BBTI 

responders achieved higher CPAP use (148.3±84.4 minutes) 
than BBTI nonresponders (84.6𝛽 𝛽 53.9 minutes), with a statis-
tically significant difference between the two groups (60.3 min-
utes, 95%CI [30.3, 90.2]; p< 0.001) (Figure 2).Non-whites (OR 
3.5, 95% CI [1.4, 8.8]) and shorter sleep time (OR 0.98, 95% CI 
[0.98, 0.99] were independent predictors of blunted response to 
BBTI. These findings remained true even when depression and 
AHI were forced into the regression model. Patients with a total 
sleep duration < 4.1 hours were at greatest risk for BBTI failure.
Conclusion: These findings buttress the need that identifying 
insomnia phenotypes in patients with COMISA would help 
deliver personalized care while maximizing CBT-I treatment 
resources.
Support (if any): U.S. Department of Veterans Affairs
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Introduction: The Insomnia Severity Index (ISI) is a widely used 
measure assessing the subjective severity of  insomnia symptoms. 
While sleep behaviors such as total sleep time (TST) and sleep 
efficiency (SE) contribute to the perception of insomnia severity, 
the role of  patient-level characteristics in predicting ISI scores 
above and beyond these variables has not been fully elucidated. 
This study explores the relationship between common comor-
bidities, such as Obstructive sleep apnea (OSA), post-traumatic 
stress disorder (PTSD) and major depressive disorder (MDD) 
and insomnia severity in Veterans referred for CBT-I.
Methods: Data were obtained from the VA’s Corporate Data 
Warehouse, a repository of clinical and administrative Veteran 
data aggregated from VA electronic health records. Our sample 
consisted of Veterans who had an outpatient cognitive behavio-
ral therapy for insomnia (CBT-I) encounter, between 10/01/2015 
and 06/15/2023. A regression model was built to test the contri-
bution of age, sex, race, TST and SE (sleep diary), presence of 
OSA, PTSD, and MDD to baseline CBT-I session ISI score.
Results: A total of 7046 veterans had complete data, including 
TST, SE, ISI and OSA/PTSD/MDD diagnoses. Patients with 
PTSD were younger, had worse baseline ISI scores, shorter TST, 
and poorer SE. The regression results showed a small but sig-
nificant negative relationship with age (β = -0.032, p < 0.001), 
notable racial differences, with “Hispanic” and “Other” Veterans 
reporting lower ISI scores (β = -0.561, p = 0.030; β = -1.037, p < 
0.001 respectively), a negative association with TST (β = -0.006, 
p < 0.001), and SE (β = -13.795, p < 0.001). A diagnosis of OSA 
(β = 0.827, p < 0.001), PTSD (β = 0.435, p = 0.002) and MDD (β 
= 0.345, p = 0.013) were positive predictors of higher ISI scores. 
The model accounted for 22.1% of the variance in ISI scores (R² 
= 0.221).
Conclusion: Psychiatric and medical comorbidities significantly 
influence insomnia severity among Veterans. These relationships 
persist even when controlling for other variables, including TST 
and SE, suggesting a unique contribution of other patient-level 
factors, such as OSA, PTSD and MDD to the subjective insom-
nia-related distress and impairment.
Support (if any): Medical Education Grants from the Veterans 
Health Foundation
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Introduction: Veterans with psychosis experience environmental, 
psychological, and systemic barriers to receiving and benefiting from 
CBT-I. To promote delivery and adherence, we developed a 10-ses-
sion guide (CBT-I for Psychosis) for tailoring CBT-I to address 
these barriers. We delivered CBT-I for Psychosis compared to an 
active control Health and Wellness (HW) intervention and assessed 
(1) functional outcomes, (2) characteristics of CBT-I adherence, and 
(3) the relationship between adherence and post-CBT-I outcomes.
Methods: The sample was N=47 Veterans with psychosis; 26 ran-
domized to CBT-I for Psychosis and 21 to HW. Measures assessed 
at baseline, post-treatment, and 3-month follow-up included the 
Insomnia Severity Index (ISI), Functional Outcomes of Sleep 
Questionnaire-10 (FOSQ-10), and World Health Organization 
Disability Assessment Schedule 2.0 (WHODAS2.0). Adherence meas-
ures were 14-day standard deviation (SD) of out of bed-time (OBT) 
derived from participant-completed Consensus Sleep Log-Core 
(CSD-C) diaries at each timepoint, and therapist-rated Treatment 
Components Adherence Scales (TCAS) at final CBT-I session.
Results: A general linear model with correlated errors was used 
to test differences on outcome measures. Regression terms in 
the model included time, and intervention-by-time interactions. 
At post but not follow-up, CBT-I yielded greater ISI reductions 
(t[46]=-2.07, p=.044, d=-.70), and FOSQ-10 improvements 
(t[46]=2.21, p=.032, d=.46), whereas HW yielded FOSQ-10 dete-
riorations. There was a greater increase in participation in commu-
nity activities in HW relative to CBT-I at post (t[46]=2.39, p=.021, 
d=.48) and follow-up (t[46]=2.33, p=.024, d=.52) as measured by 
WHODAS2.0. For OBT, there was a trend for larger SD decreases 
in CBT-I relative to HW at post (t[44]=-1.77, p=0.08, d=-0.55) but 
not follow-up. Scores on the TCAS were not associated with the 
FOSQ-10 at any timepoint, but were moderately correlated with 
the ISI at 3-month follow-up, (r[16]=-.57; p=.02).
Conclusion: CBT-I for Psychosis yielded substantial benefits to 
insomnia severity and sleep-related functioning, but not commu-
nity engagement. Therapist-rated adherence may predict longer-
term insomnia outcomes. Results demonstrated a trend with a 
medium effect size of CBT-I in reducing diary-derived OBT SDs, 
suggesting adherence to consistent rise times. Larger trials should 
use multimethod assessments to examine OBT variability and its 
relation to sleep-related functioning for Veterans with psychosis.
Support (if any): U.S. Department of Veterans Affairs, 
Rehabilitation Research and Development Service-1IK2RX001836.
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Introduction: Acceptance and Behavioral Changes to Treat 
Insomnia (ABC-I) is a promising acceptance- and behavio-
ral-based intervention for the treatment of chronic insomnia dis-
order, with previously demonstrated non-inferiority to Cognitive 
Behavioral Therapy for Insomnia (CBT-I) for symptom reduc-
tion and superior adherence to behavioral treatment recommen-
dations among women veterans. Comorbid posttraumatic stress 
disorder (PTSD) is a common clinical presentation that can hin-
der insomnia treatment engagement and outcomes. This analysis 
sought to determine whether ABC-I led to greater PTSD symp-
tom improvement, compared to CBT-I, in women veterans.
Methods: We analyzed data from a subset of participants in a rand-
omized comparative effectiveness trial of ABC-I vs CBT-I in women 
veterans with probable PTSD (NCT02076165). Analysis 1 included 
30 participants who received ABC-I. Analysis 2 also included 23 
participants who received CBT-I. PTSD symptoms were measured 
via PTSD Checklist (PCL-5) total and cluster scores (i.e., B: intru-
sion, C: avoidance, D: negative cognitions/mood, E: hyperarousal). 
Probable PTSD was defined by PCL-5 total score ≥ 33. For analysis 
1 we used paired-groups t-tests, and for analysis 2 we used independ-
ent groups t-tests (comparing improvement for the ABC-I vs. CBT-I 
group). Effect sizes were computed for both analyses (Cohen’s d). We 
employed 1-tailed testing and alpha =.20 as the a-priori threshold 
given the exploratory nature of these analyses.
Results: In Analysis 1, veterans who received ABC-I demon-
strated a significant reduction in PCL-5 total and cluster (B-E) 
scores at both post-treatment and 3-month follow-up (ds = 
-0.71—1.50, ps < 0.01). In Analysis 2, ABC-I demonstrated 
greater PTSD symptom reductions (i.e., change-scores) than 
CBT-I at the 3-month follow-up (but not post-treatment) for 
PCL-5 total (Δd = -6.8, p = 0.08) and cluster C and D scores (Δd 
= -1.1, p = 0.10, Δd = -4.2, p = 0.03).
Conclusion: ABC-I holds promise for addressing insomnia and 
PTSD symptoms in trauma-exposed individuals, a population 
that has historically demonstrated sub-optimal responses to 
CBT-I. Further work should explore potential mechanisms by 
which ABC-I may confer ancillary treatment benefits.
Support (if any): VA/HSR IIR-HX002300; VA/HSR RCS20-
191; NIH/NHLBI K24HL143055; VA/HSR CDA 20-227; NIH/
NHLBI K23HL157754
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Introduction: Insomnia and sleep-related disturbances affect 
over one-third of older adults undergoing surgery. Insomnia 
increases the vulnerability to postoperative delirium (POD) 
and cognitive decline, impairing postoperative recovery. U.S. 
Latino/Hispanic older adults are disproportionately affected by 
these sleep-related disturbances, with over half  reporting mild-
to-severe insomnia symptoms. Cognitive Behavioral Therapy 
for Insomnia (CBT-I) is the first-line treatment for insomnia, 
but nearly all current digital versions are in English, making it 
endemically underutilized by minority groups due to linguistic 
and cultural barriers. This AASM-funded (352-DS-24) pilot 
study aims to culturally tailor a digital CBT-I intervention for 
older Latino/Hispanic surgical patients to evaluate its 1) feasibil-
ity and 2) preliminary efficacy.
Methods: Up to ten stakeholders (patients, caregivers/family, 
and healthcare professionals, including primary care, anesthe-
sia, surgery, and behavioral sleep physicians) will be recruited 
to participate in two focus group sessions. Both groups will test 
the intervention and provide feedback on cultural and linguis-
tic needs. After incorporating their feedback, we will recruit ten 
older U.S. Latino/Hispanic surgical patients (≥65 years old) with 
insomnia (Insomnia Severity Index≥8) to undergo a tailored dig-
ital CBT-I intervention comprising one in-person baseline ses-
sion and three virtual sessions over four weeks. We will assess 
the feasibility, acceptability, and preliminary efficacy of the cul-
turally tailored CBT-I intervention through adherence tracking, 
utility and satisfaction surveys, sleep diaries, preoperative anxi-
ety, and postoperative cognitive and physical recovery.
Results: We will present our experiences and qualitative learning 
from the focus group sessions, such as cultural differences and 
barriers identified and any adaptations to the translated inter-
vention. We also anticipate reporting our experiences with and 
preliminary findings from the first participants’ adherence, satis-
faction, and sleep efficiency results. Potential challenges include 
recruiting and retaining older Latino/Hispanic participants, tech-
nical literacy, and access to digital tools, which will be mitigated 
through technical support and simplified intervention designs.
Conclusion: This pilot study aims to adapt a well-established 
digital insomnia intervention for an underserved population, 
addressing critical gaps in perioperative care for older U.S. 
Latino/Hispanic surgical patients. If  successful, this approach 
may reduce the burden of insomnia and postoperative cognitive 
decline, advancing equitable healthcare practices.
Support (if any): 
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Introduction: Prior research has demonstrated that digitally 
delivered CBT for Insomnia (dCBT-I) is highly effective for 

those who can access and complete treatment. However, there 
are significant accessibility challenges for many vulnerable pop-
ulations. Extant studies have focused on those with low socio-
economic (SES) resources and/or low digital health literacy; 
however, the accessibility of dCBT-I for people with hearing 
disabilities has not been well-established. This study conducted 
qualitative interviews with dCBT-I patients from various back-
grounds about treatment adherence and the addition of a nurse 
coach.
Methods: Patients (n=263) had an initial telehealth consultation 
with the coach, then completed six consecutive weeks dCBT-I 
sessions via a mobile health application alongside sleep diaries 
which tracked sleep efficiency, sleep restriction, and time in bed. 
Patients received personalized feedback from the coach after 
each session and had the option of booking additional telehealth 
coaching sessions. Qualitative interviews were conducted with a 
subsample of patients to assess adherence across ability, SES, 
and treatment completion barriers and facilitators using the 
NIMHD framework. Results specifically pertinent to those with 
hearing disability are presented here.
Results: While patients with hearing disabilities were able to suc-
cessfully complete the treatment, there were several barriers and 
facilitators named. Patients found that specific digital tools that 
are usually not available (e.g., chat box, live closed captioning) 
were integral to their ability to fully participate in the treatment. 
Patients with a hearing disability often relied on their own tools 
and strategies (e.g., translation services, microphones) to make 
the treatment recommendations feasible. Patients also noted that 
having a coach aided in treatment adherence, specifically refer-
encing the importance of receiving encouragement as an impor-
tant factor in their own treatment continuation.
Conclusion: This feedback highlights the importance of aug-
menting dCBT-I with relevant tools and technology to increase 
accessibility to those with a hearing disability. Though the dig-
ital administration of CBT-I already has tools that increase 
accessibility compared to in-person treatment, those were not 
sufficient. Future research should further examine how imple-
mentation of dCBT-I can have greater equitable access for disa-
bled communities.
Support (if any): R01HL159180 awarded to Dr. Philip Cheng.
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Introduction: Cognitive Behavioral Therapy for Insomnia 
(CBT-I) is the gold-standard treatment for this sleep disorder, 
but its implementation is limited due to the reduced number of 
trained professionals and high costs. Digital CBT-I (dCBT-I) 
has emerged as a viable alternative, and previous meta-analyses 
demonstrated its efficacy on insomnia outcomes. However, a gap 
remains in evaluating the effects of dCBT-I on sleep macroarchi-
tecture. This study aimed to investigate it through meta-analyses 
of randomized clinical trials (RCTs).
Methods: Systematic searches were conducted in PubMed and 
Web of Science for RCTs evaluating dCBT-I in adults with 
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chronic insomnia. Studies were included if  they assessed Total 
Sleep Time (TST), Sleep Onset Latency (SOL), Sleep Efficiency 
(SE), Wake After Sleep Onset (WASO), and Number of 
Awakenings (NWAK) either as self-reported information or pol-
ysomnography (PSG). Meta-analyses were conducted for active 
(in-person CBT-I or telehealth) and inactive (no treatment or 
minimal intervention) control groups. Effect size was calculated 
using raw mean differences and meta-analyses were performed 
using random-effects models.
Results: A total of fifteen RCTs were included, comprising six-
teen analyses. They were conducted with data from sleep diaries 
only, as none of the included studies provided PSG data. When 
comparing dCBT-I with active control, no significant differences 
were detected. In comparison to inactive controls, statistically 
significant effects were observed. TST increased by 0.21 hours, 
SOL decreased by 15.52 minutes, SE improved by 10.51%, 
WASO reduced by 16.43 minutes, and NWAK decreased by 0.53.
Conclusion: DCBT-I was associated with improvements in sleep 
macroarchitecture parameters when compared to inactive con-
trol groups, but no significant differences were identified when 
compared to active control groups. This denotes that dCBT-I is 
as effective as in-person CBT-I. Future research should include 
objective sleep measures to enhance these findings.
Support (if any): This work was supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP), São Paulo, Brazil. IPAL 
and VAK receive scholarship grants from Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES). ST is 
a grant recipient from Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq).
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Introduction: Insomnia disorder is a chronic, debilitating disor-
der that is highly prevalent in US Veterans. Cognitive-Behavioral 
Therapy for Insomnia (CBT-I) is an effective, first-line treatment 
for insomnia across the Veterans Health Administration (VHA). 
However, early discontinuation of CBT-I is common, with esti-
mates of 25-40% of Veterans discontinuing after one session in 
smaller samples of Veterans. Retention barriers may be experi-
enced differently for Veteran subgroups at risk for health inequi-
ties, like people of color or those with serious mental illness. The 
current study leverages electronic health records across all CBT-I 
encounters in VHA to identify sociodemographic and clinical 
factors associated with CBT-I discontinuation and completion.
Methods: Data were obtained from VA Corporate Data 
Warehouse in Veterans with at least one CBT-I outpatient progress 
note between FY2015-FY2023. Extracted predictors include total 
sessions, age, sex, race, medical comorbidities, baseline insomnia 
symptom severity, concurrent sleep medication use, and mental 
health diagnoses. A series of chi-square tests were performed to 
evaluate differences in these predictors for two variables: a) discon-
tinuation after 1 session, and b) completion of treatment (defined 
as achieving the minimally-recommended 4 sessions).

Results: Of the 82,214 Veterans (82.8% Male, mean age = 50.9 
years, 46.3% non-White) who initiated CBT-I, 69.9% of Veterans 
discontinued CBT-I after the first session, and only 16.0% com-
pleted the minimally-recommended 4 sessions. Veterans of color, 
younger (< 45 years), and with a diagnosis of psychosis, substance 
use disorder, and alcohol use disorder completed fewer sessions 
and had lower rates of treatment completion (all p-values <.02). 
Female Veterans and Veterans with a diagnosis of anxiety disor-
ders, depression, and PTSD completed more sessions and had 
higher rates of treatment completion (all p-values <.001).
Conclusion: Despite its effectiveness, most Veterans do not com-
plete CBT-I. This study identified sociodemographic and clinical 
factors that contributed to engagement and discontinuation in 
CBT-I. These data suggest that greater efforts at patient reten-
tion may be needed for younger Veterans and those with psycho-
sis or substance use problems. Further research is necessary to 
understand these facilitators and barriers to improve treatment 
engagement and outcomes for Veterans with insomnia.
Support (if any): Veterans Health Foundation, VISN 4 
MIRECC.
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Introduction: Cognitive behavioral therapy for insomnia (CBTi) 
is considered the first-line treatment for insomnia, but access to 
this treatment is limited. Telehealth- or Internet-delivered CBTi 
are potential strategies for increasing access. This study inves-
tigated the perceived credibility and expectancy of treatment 
success across three CBTi modalities and explored the effects of 
credibility and expectancy has on treatment outcomes.
Methods: Sixty-two participants (84% Females, Mage=57.90 
years; SD=4.75) between the ages of  50-65 who reported com-
plaints of  insomnia were recruited for this study. Participants 
completed the Credibility Expectancy Scale (CEQ) at the 
first session and the Insomnia Severity Index (ISI) pre- and 
post-treatment. Participants were randomly assigned into one 
of  the three CBTi modalities: In-Person (n=21), Telehealth 
(n=22), and Internet (SHUTi; n=19) delivered CBTi. CEQ 
variables were separated into a credibility score, expectations 
based on feelings score, and expectations based on thoughts 
score.
Results: Differences between CEQ scores of credibility and expec-
tations were compared across CBTi modalities, using one-way 
analyses of variance. Credibility scores were significantly higher for 
In-Person (M=7.59, SD=1.10) and Telehealth (M=7.36, SD=1.23) 
when compared to Internet-delivered CBTi (M=5.86, SD=1.74, 
p’s <.05). Expectancy (thought-based) scores were significantly 
higher for Telehealth CBTi (M=6.41, SD=1.59) when compared 
to Internet-delivered CBTi (M=4.89, SD=2.31, p’s <.05). All other 
comparisons did not meet statistical significance. A multiple linear 
regression analysis resulted in a significant model, R2=.23, F(1, 
60)=18.18, p <.001. Further analysis revealed that the measure of 
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expectancy based on feeling was the only significant predictor of 
posttreatment ISI scores, β=-.48, p <.001.
Conclusion: Results reveal that patients expect more improve-
ments from CBTi modes that involve a clinician. The pre-treatment 
expectancy predicts post-treatment ISI only with expectancy based 
on feelings, which indicates that expectations of CBTi outcomes 
based on thoughts and feelings are different, this may be affecting 
the overall treatment outcomes. Future research could explore this 
further. Results suggest that Telehealth CBTi may be an effective 
strategy to increase the accessibility of treatment for insomnia.
Support (if any): University of Arizona
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Introduction: Informing patients about prospective options for 
managing insomnia remains challenging in practice given the 
competing risk-benefit profiles between options. This study eval-
uated patient treatment choices for insomnia as part of a prag-
matic clinical trial for a two-phase cognitive behavioral therapy 
for insomnia (CBT-I) intervention.
Methods: Upon enrollment, participants (N=154, 73% women, 
mean age: 51.8 ± 14.2 years) were guided by a patient decision 
aid (PtDA), outlining the risk-benefit profiles of in-person CBT-I, 
digital CBT-I (dCBT-I), and medication. In phase-1, participants 
were offered a choice between dCBT-I, dCBT-I + medication 
or medication only. Non-remitters were enrolled into phase-2 
(N=69), choosing between in-person CBT-I, medication, or no 
further treatment. A secondary analysis was conducted evaluat-
ing patient treatment choices and the acceptability of the PtDA. 
The presence of decisional conflict with treatment choice(s) was 
screened using the 4-item SURE (Sure of myself; Understand 
information; Risk-benefit ratio; Encouragement) checklist.
Results: In phase-1, 47.4% (n= 73) of participants chose 
dCBT-I, followed by dCBT-I + medication (42.3% n=66) and 
medication (9.74%; n=15). The dCBT-I group were less likely 
to use medications compared to the other two treatment groups 
(p < 0.001). Men (p = 0.032) and individuals less motivated to 
change sleep habits (p=0.014) were more likely to choose medica-
tion only in phase-1. In phase-2, 60.9% (n=42) of non-remitters 
chose in-person CBT-I, followed by no further treatment (23.6%; 
n=16) and medication (15.9%; n=11). Non-remitters from the 
medication group were more likely to choose medication again 
in phase-2 (p< 0.001). Decisional conflict (i.e., SURE score < 
4) was only observed in 6% (n=9/154) and 3% (n=2/59) of par-
ticipants across phase-1 and phase-2, respectively. With respect 
to acceptability, over 90% of participants (n=145/154; n=57/59) 
endorsed the PtDA as easy to understand, easy to read, clarified 
their treatment preferences, and facilitated decision-making.
Conclusion: The PtDA was endorsed as acceptable and appeared 
to address the decisional conflict that often arises when choos-
ing between insomnia treatments. This may explain the high-
er-than-expected uptake of dCBT-I and CBT-I, warranting 
further research on the impact of PtDAs on insomnia treatment 
outcomes.

Support (if any): This study was funded by the Canadian 
Institutes for Health Research (Grant #353509).
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Introduction: Digital Cognitive Behavioral Therapy for Insomnia 
(dCBT-I) delivers gold-standard treatment for chronic insomnia. 
Concerns about increased sleepiness during the sleep restriction 
phase of dCBT-I have limited its use, especially in safety-sen-
sitive occupations like those regulated by the Department of 
Transportation (DOT); however, its impact on real-world pop-
ulations has been underexplored. The Epworth Sleepiness Scale 
(ESS), a validated measure of daytime sleepiness, allows us to 
evaluate sleepiness throughout dCBT-I treatment. This study 
investigates the impact of dCBT-I on ESS-measured sleepiness.
Methods: Real-world data was derived from a prospective, sin-
gle-arm, pragmatic clinical study (DREAM [USA; N=1565, 
aged 22-75]). The intervention was a dCBT-I program delivered 
through the FDA-cleared Somryst® mobile application. The 
program delivered 6 interactive treatment Cores over 6-9 weeks 
covering key CBT-I principles, with sleep restriction implemented 
between Cores 2-3. Participants completed the ESS and Insomnia 
Severity Index (ISI) at the beginning of each Core and entered 
daily sleep diaries used to tailor sleep restriction windows.
Results: Contrary to concerns about sleepiness post-sleep restric-
tion implementation, ESS scores did not increase at Core 3. Instead, 
ESS scores demonstrated significant reductions from Core 1 to 
Cores 3-6, indicating decreased daytime sleepiness throughout the 
intervention. ESS scores decreased from a mean of 9.14 at Core 
1 to 7.30 at Core 6. Relative to Core 1, the mean differences for 
each core were: Core 3 (-0.66, p < 0.001), Core 4 (-0.81, p < 0.001), 
Core 5 (-1.37, p < 0.001), and Core 6 (-1.84, p < 0.001). ISI scores 
decreased from a mean of 18.83 in Core 1 to 9.87 at Core 6; the 
mean difference from Core 1 to 6 was -8.96, p < 0.001.
Conclusion: Evaluation of ESS scores throughout dCBT-I treat-
ment revealed no increase in subjective sleepiness, even during 
sleep restriction. In fact, real-world participants demonstrated 
resilience and adaptation to the intervention, reflected by signif-
icant progressive reductions in ESS scores across cores. These 
findings support further discussion on utilizing dCBT-I pro-
grams for safety-sensitive populations.
Support (if any): Funding provided by Pear Therapeutics, Inc., 
with additional support from Nox Health, Inc. (NCT04325464).
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Introduction: Cognitive behavioral therapy for insomnia (CBT-
I) has proven to be an effective treatment, however, its accessi-
bility is limited. To address this issue, digital therapeutics for 
insomnia (DTx-I) have emerged as potential solution to enhance 
access. We have opted to conduct a decentralized clinical trial 
(DCT) which can minimize the necessity for participants to 
in-person hospital visits. This study aimed to evaluate the clin-
ical efficacy of a proprietary DTx-I, “WELT-I”, and assess the 
feasibility and utility of DCTs for validating DTx-I.
Methods: A double-blind, sham-controlled randomized DCT 
was conducted with 68 participants meeting DSM-5 criteria for 
insomnia (n=33 for WELT-I group, n=35 for control group). 
Sleep metrics and self-reported psychiatric questionnaires, 
including dysfunctional beliefs and attitudes about sleep (DBAS-
16), were measured over 7 weeks. All trial procedures except one 
on-site visit for written consent were conducted remotely. The 
primary outcome for efficacy was sleep efficiency. For the utility 
of DCTs, time to reach recruitment goal, retention rates, and 
participants’ satisfaction were evaluated.
Results: WELT-I significantly improved sleep efficiency 
compared to the sham app (least square difference=8.28, p 
value=0.04) and DBAS-16 score (least square difference=-1.03, 
p value=0.01). Recruitment was completed within 73 days, with 
a retention rate of 82.14% and a mean satisfaction score of 7.21 
out of 10.
Conclusion: This study provides evidence that WELT-I, a CBT-
I-based digital therapeutics, is a safe and effective approach to 
managing insomnia disorder. The DCT approach enabled rapid 
recruitment, high retention, and strong participant satisfaction, 
highlighting its potential as a scalable and efficient method for 
validating DTx-I.
Support (if any): The present study was supported by the 
National Research Foundation of Korea, funded by the Ministry 
of Science, ICT & Future Planning, Republic of Korea, under 
grant number 2022R1A2B5B03002611 (Eun Lee); the Daegu-
Gyeongbuk Medical Innovation Foundation under grant num-
ber B0081115000708 (Eun Lee); the Korea Health Industry 
Development Institute under grant number RS-2023-00266002 
(Eun Lee); and Korea Medical Device Development fund, under 
grant number RS-2023-00255005 (Kyung Mee Park). The fund-
ing sources were not involved in study design, data collection, 
analysis, decision to publish, or manuscript preparation.

Abstract citation ID: zsaf090.0592

0592
SPONSORSHIP BIAS AND METHODOLOGICAL 
QUALITY IN RANDOMIZED CONTROLLED TRIALS 
ABOUT DIGITAL CBT FOR INSOMNIA
Viviane Kakazu1, Ingrid Porto Araújo Leite2, Ygor de 
Matos Luciano2, Sergio Tufik2, Gabriel Pires2

1 Universidade Federal de São Paulo, 2 Universidade de Federal de 
São Paulo

Introduction: Industry sponsorship bias refers to distortions 
that can occur at any point in a study to favor its sponsor. Digital 
cognitive behavioral therapy for insomnia (CBT-I) is a nonphar-
macological treatment whose studies are often sponsored by 
the developer companies. The aim of this study was to assess 
whether sponsorship bias in digital CBT-I studies predicts more 
favorable outcomes on randomized controlled trials (RCTs).
Methods: A systematic review of  PubMed and Web of  Science 
databases was conducted to identify RCTs on digital CBT-I in 
adults. Information was collected on the type of  publication, 
methodological quality, and involvement of  the authors with 
the company developing the digital CBT-I studied. Industry 
sponsorship bias was measured on a 0 to 4 scale, based on 
the number of  authors primarily affiliated to the companies 
developing the digital CBT-I interventions, or to mentions of 
sponsorship or funding received from these companies. The 
methodological quality of  the RCTs was evaluated using the 
van Tulder scale
Results: Twenty-eight RCT analyses were included. The 
most frequent intervention was SHUTi (39.28%), followed 
by non-specified digital interventions for insomnia. The mean 
insomnia severity index (ISI) scores were 15.04±4.89 in the con-
trol group, 10.75±5.06 in the experimental group, and the mean 
effect size was 1.06±1.66. There was no correlation between the 
sponsorship bias level and the ISI effect size (ρ=1.000; p=0.198). 
The ISI effect size was equivalent among studies with and with-
out sponsorship bias (p=0.405). The presence of sponsorship 
bias was associated with both open access publication (p=0.022) 
and lower methodological quality (p=0.027).
Conclusion: Sponsorship bias did not favor the results of digital 
CBT-I interventions, as no correlation was found between indus-
try sponsorship bias and the ISI score. However, sponsorship 
bias was significantly associated with both open access publica-
tion and with lower methodological quality.
Support (if any): This work was supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP), São Paulo, Brazil. IPAL 
and VAK receive scholarship grants from Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES). ST is 
a grant recipient from Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq).
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Introduction: This study analyzed data from a subset of partic-
ipants from the RESTING Study who were previously shown 
have differential reduction in insomnia severity (ISI) following 
digital CBT-I (dCBT-I) or therapist delivered CBT-I (tCBT-I). 
Given the centrality of behavioral change in sleep interven-
tions, we examined whether the changes in time awake during 
the period allocated for sleep and lingering in bed differed by 
treatment modality, and whether these changes mediated the dif-
ferential reductions in insomnia severity between the two arms.
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Methods: Adults 50 years or older identified as likely to 
derive better benefit from tCBT-I were randomized to dCBT-I 
(n=69) or tCBT-I (n=68) (M age=63.26 years [SD=7.79], 69% 
female). Time awake during the period allocated for sleep (Total 
Wakefulness) was computed as the average difference between 
the number of hours from ‘lights out’ until ‘rise time’ and ‘total 
sleep time’; lingering (Linger) was average of hours between ‘into 
bed’ and ‘lights out’ plus hours between ‘wake time’ and ‘rise 
time’, both derived from the consensus sleep diary. Participants 
were assessed at baseline, 2,4,6,9, and 12 months. Quadratic 
mixed effects models were tested, one per behavioral variable 
of interest. MacArthur mediation model was used to examine 
whether changes in these variables at 2 months predicted subse-
quent trajectory of change in insomnia severity index (ISI).
Results: Participants who received tCBT-I had significantly greater 
reduction in Linger than those receiving dCBT-I (B=-0.013, 
p=0.047, partial η2=0.003) but not in Total Wakefulness (p=0.053). 
The mediation model revealed that early change in Linger (from 
baseline to two months) predicted subsequent change (slope) in 
ISI from 2 to 12 months (B=-0.28, p=.046 for the three-way inter-
action between treatment arm, time, and early change in excessive 
lingering).
Conclusion: Findings indicated that tCBT-I may support greater 
changes in using bed only for sleep than dCBT-I. These findings 
may be unique for a subset of individuals with insomnia disorder 
predicted to have a better response to tCBT-I and may not be 
generalized to individuals who were predicted to respond equally 
as well from the two treatment modalities.
Support (if any): R01AG057500
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Introduction: Use of prescription hypnotic medications and the 
negative impacts of their use increase in older age. This study 
aimed to compare the effects of two delivery strategies for CBT-I 
on prescription medication use among adults aged 50 and older 
with insomnia disorder.
Methods: Participants (N=245) were classified at baseline by a 
Triage-Checklist. Those projected to do better if  they were to 
start treatment with therapist versus digitally delivered CBT-I 
(tCBTI versus dCBTI) constituted the YES stratum (n=137); 
the rest constituted the NO stratum (n=108). The YES stra-
tum included individuals with one of the following: high day-
time sleepiness, high psychological distress, use of prescription 
sleep medication on most nights, very short sleep durations, or 
extreme sleep schedules. Access to CBT-I was available for 12 
months. tCBTI included the same components as dCBTI plus a 
module to promote circadian alignment of sleep schedules and 
another to offer support for medication taper (when identified as 
a treatment goal). Participants were randomized within stratum 
to a strategy that utilized only dCBTI (ONLN) or to a stepped-
care strategy that prospectively allocated the first step of care 
to dCBTI or tCBTI based on the Triage-Checklist and switched 
dCBTI-non-responders at 2-months to tCBTI (STEP). The 

average nightly amount of prescription hypnotic medications 
used (MEDS) was computed by first converting each dose to the 
number of minimal available doses, thus accounting for the vari-
ability in type of medication both across and within participants. 
Mixed effects models with experimental arm, time (0,2,4,6,9, 
and 12 months), and their interaction were tested.
Results: Compared to ONLN, participants in STEP had greater 
reductions in MEDS (p=0.019). Within the YES stratum, com-
pared to ONLN, those in STEP had greater reductions in MEDS 
(p=0.018). Within the NO stratum MEDS was low and did not 
change differentially between STEP and ONLN (p =.91). Within 
the ONLN arm, change in MEDS was minimal and did not dif-
fer between strata. Results did not change with treatment-dose 
covariate adjustment.
Conclusion: A triaged-stepped care approach to CBT-I can help 
reduce prescription medication use among middle age and older 
adults, particularly among those with complex presentations.
Support (if any): R01AG057500
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Introduction: Fear of  sleep (FoS) often develops following 
trauma exposure and may play a key role in maintaining insom-
nia symptoms. While fear of  sleep has been operationalized 
within the Fear of  Sleep Inventory - Short Form, prior stud-
ies have reported inconsistent factor structures. Experiential 
avoidance (EA), a trait-based measure of  avoidance behavior, 
is associated with post-traumatic stress disorder (PTSD) and 
insomnia, and further shares conceptual overlap with FoS and 
may help clarify its unique contributions to trauma-induced 
insomnia.
Methods: This study evaluated the psychometric properties of 
the FoSI-SF in a sample of college students (N = 197), examin-
ing its factor structure, convergent validity with EA, and discri-
minant validity with sleep hygiene, a sleep-related factor linked 
to insomnia. A subset of participants (n = 50) with clinically-sig-
nificant PTSD symptoms and sub-threshold insomnia was ana-
lyzed to test a conceptual model of FoS.
Results: Exploratory factor analysis revealed a three-factor 
structure for the FoSI-SF: 1. Fear of  loss of  control/vulner-
ability; 2. Fear of  darkness; and 3. Fear of  re-experiencing 
traumatic nightmares. The FoSI-SF demonstrated convergent 
validity with EA, but lacked discriminant validity with sleep 
hygiene. In the subset sample, trauma-related hypervigilance 
significantly predicted fear of  loss of  control/vulnerability, 
while nightmares significantly predicted fear of  re-experiencing 
traumatic nightmares.
Conclusion: This study identified a three-factor structure of the 
FoSI-SF and highlighted the construct’s relationship with EA 
and trauma-related processes (i.e., hypervigilance and night-
mares). While FoS appears to overlap conceptually with EA, its 
distinct role in insomnia warrants further exploration, particu-
larly in trauma-exposed populations.
Support (if any): 
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Introduction: Insomnia affects half  of women during pregnancy, 
which reduces quality of life and harms maternal health. As 
awareness of prenatal insomnia increases, more pregnant women 
are seeking help for their sleep. However, little is known about 
real-world barriers pregnant women face when seeking insomnia 
treatment. The present study explored associations of race and 
financial toxicity with clinical morbidity and care access among 
pregnant women seeking insomnia care.
Methods: Three-hundred-and-ninety-three pregnant women 
(Age: 30.7±4.9yrs; Gestation: 25.7±3.4wks) seeking treatment 
for insomnia in a large health system completed an online sur-
vey. Outcomes included sociodemographics, the Comprehensive 
Score of financial Toxicity survey, Edinburgh Postnatal 
Depression Scale, and Perinatal Rumination Scale-Night. We 
employed chi-square analyses and multivariate linear and logis-
tic regression.
Results: Half of treatment-seeking patients identified racially as 
white (52.7%), whereas 21.7% identified as Black (most well-rep-
resented groups). Nearly half  of the sample reported no/mild 
financial toxicity, whereas 39.2% endorsed moderate financial 
toxicity and 13.9% endorsed severe financial toxicity. Regarding 
health insurance, 29.9% of patients had public insurance. 
Relative to white patients, non-white patients reported higher 
levels of moderate-to-severe financial toxicity (62.4% vs 45.0%) 
and greater utilization of public insurance (40.9% vs 20.1%). 
Multivariate regression showed that financial toxicity was inde-
pendently associated with depression (b=-.252, p<.001), peri-
natal rumination (b=-.491, p<.001), and suicidal ideation (SI; 
OR=1.07, p<.001), whereas race was not. Indeed, more severe 
financial toxicity was associated with greater disease burden as 
indicated by higher rates of comorbid depression (Severe tox-
icity: 80.0%; Moderate: 61.9%; No/Mild: 29.7%), perinatal 
rumination (Severe: 80.0%; Moderate: 56.8%; No/Mild: 28.1%), 
and SI (Severe: 23.6%; Moderate: 16.8%; No/Mild: 5.4%). 
Unfortunately, patients with greater financial toxicity were less 
likely to be able to afford copays for psychotherapy services 
(Severe toxicity: 69.1% cannot afford copays; Moderate: 57.1%, 
No/Mild: 27.2%).
Conclusion: Pregnant women seeking insomnia treatment pres-
ent with high rates of depression, perinatal rumination, and SI. 
Non-white women are over-represented among those with mod-
erate-to-severe financial toxicity, and greater financial toxicity is 
associated with greater clinical morbidity. Despite this greater 
disease burden, patients with greater financial toxicity are dis-
proportionately unable to afford care, thereby severely limiting 
treatment access for those with highest need.
Support (if any): R34MH130562
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Introduction: Insomnia and sleep apnea (SA) are common sleep 
disorders, with approximately 11-13% of the global population 
experiencing comorbid insomnia and sleep apnea (COMISA). 
COMISA substantially increases risk for both medical and 
psychiatric morbidity relative to having either disorder alone. 
Moreover, sleep disorders are notably common in those with a 
traumatic brain injury (TBI; insomnia rates of 71% and SA of 
25%). This study explored COMISA rates in military and civil-
ian TBI populations.
Methods: Data came from two different randomized trials of 
cognitive behavioral therapy for insomnia in persons with TBI 
and comorbid insomnia symptoms. One trial is ongoing in mil-
itary personnel while the other trial was completed in civilians. 
Participants completed self-report measures of insomnia sever-
ity, sleepiness, and sleep quality. Participants also underwent a 
structured interview for sleep disorders to establish diagnostic 
criteria, and cognitive and home sleep apnea testing.
Results: The cohort consisted of 19 military personnel 
(Mage=35.0 [SD=± 11.14]) and 49 civilians (Mage=39.6 [SD=± 
12.84]). The military sample was mostly male (68%) and white 
(74%), whereas the civilian sample was mostly female (63%) 
and white (69%). Average cognitive testing scores were 25.7 
(SD=± 2.12) for military and 25.3 (SD=± 3.07) for civilians. 
Both samples endorsed moderate insomnia (M=18.6 [SD=± 
4.30] military; M=19.1 [SD=± 5.43] civilians), poor sleep quality 
(M=10.5 [SD=± 3.15] military; M=12.3 [SD=± 3.45] civilians), 
and daytime sleepiness (M=9.7 [SD=± 6.65] military; M=6.2 
[SD=± 4.60] civilians). Comorbid SA (Apnea-Hypopnea Index 
[AHI] ≥ 5) was prevalent, with approximately, 86% of military 
(AHI: M=12.1 [SD=± 8.96]; range: 5.8-34.3) and 45% of civil-
ians (AHI: M=6.1 [SD=± 6.09]; range: 5.0-26.5) experiencing 
COMISA. Body mass index (BMI) was similar in both groups 
(M=26.5 [SD=± 3.38] military; M=29.3 [SD=± 5.67] civilians).
Conclusion: COMISA and poor sleep quality were prevalent in 
military and civilian TBI populations, with military personnel 
exhibiting nearly double the rate of COMISA despite a lower 
BMI. However, the optimal treatment sequence for manag-
ing insomnia and SA in these patients remains unclear. Future 
research should focus on identifying the most effective treatment 
approach and consider patient subgroups to better inform clin-
ical practice.
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Introduction: Traumatic brain injury (TBI) has been deemed the 
“signature wound” of the Iraq and Afghanistan conflicts and 
continues to be a common occurrence for active-duty personnel. 
For many Veterans, mild traumatic brain injury (mTBI) is asso-
ciated with persistent post-concussive symptoms, of which sleep, 
and psychiatric disturbances are among the most common. In 
this investigation we describe and evaluate baseline sleep and 
clinical symptomatology in a sample of post-9/11 Veterans with 
mTBI who participated in a clinical trial for insomnia.
Methods: 67 Veterans completed baseline assessment meas-
ures. Each participant was assessed on a battery of self-report 
questionnaires evaluating sleep (Insomnia Severity Index [ISI]; 
Pittsburgh Quality Sleep Index [PSQI]), psychiatric (Patient 
Health Questionnaire [PHQ-9]; Generalized Anxiety Disorder 
Scale [GAD-7]); PTSD (PTSD Checklist for DSM 5 [PCL-5]), 
and neurobehavioral symptoms (Neurobehavioral Symptom 
Inventory [NSI]). Veterans also completed a one-week base-
line sleep diary and underwent two nights of polysomnography 
(PSG; data from second night analyzed).
Results: Veterans (55M/12F; age=35.8+/-7.3) showed mod-
erately elevated insomnia severity (ISI=20.2+/-4.3) and gen-
eral sleep disturbance (PSQI=14.6+/-2.7). Psychiatric and 
post-concussive measures also indicated clinically meaning-
ful impairment (PHQ-9=14.5+/-5.3; GAD-7=11.3+/-5.2); 
PCL=40.1+/-18.5; NSI=42.8+/-16.3). On prospective sleep 
diaries (one-week averaged data) Veterans reported sleep 
latencies (SL) of  43.9+/-32.0 mins, wake after sleep onset 
times (WASO) of  39.4+/-34.9 mins, total sleep times (TST) 
of  308+/-126 mins, and sleep efficiencies (SE) of  75.1+/-13.7 
percent. On PSG Veterans exhibited better sleep relative to 
sleep diaries (SL=16.4+/-13.7mins, WASO=31.9+/-19.8mins, 
TST=391.8+/-45.2mins, SE=87.9+/-6.3%). Pearson correla-
tions were conducted to examine the relationship between NSI 
scores and objective/subjective sleep measures. Results found 
that post-concussive symptoms were positively corelated with 
insomnia severity (ISI:r=0.56, p<.001) and general sleep dis-
turbance (PSQI:r=0.54,p<.001) and negatively correlated with 
sleep efficiency on PSG (r=-0.47,p=.009).
Conclusion: In this investigation, post-9/11 Veterans with his-
tory of  mTBI showed clinically relevant self-reported sleep 
disturbance (retrospectively and prospectively) and elevated 
psychiatric and neurobehavioral symptomatology. Whether 
observed discrepancies in subjective vs objective sleep meas-
ures reflect bias in reporting, reactivity to laboratory testing, 
or other factors warrants further investigation. Understanding 

the reasons for such discrepancies could help inform inter-
ventions designed to assist Veterans with mTBI and sleep 
disturbance.
Support (if any): This research was supported by VA RR&D 
Career Development Award-PI Orff  (IK2 RX001512-01A)
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Introduction: Insomnia and OSA, comorbidly known as 
COMISA, are the two most common sleep disorders. There 
is limited real world evidence comparing these patient groups 
and understanding their burden on the US healthcare sys-
tem. This study compares real world data from patients with 
COMISA to those with OSA or insomnia alone from a US 
national sample.
Methods: This retrospective study used insurance claims data 
(commercial, Medicare Advantage, Medicaid) from patients 
with insomnia and patients with OSA. COMISA patients were 
identified from the OSA patients that had evidence of  insom-
nia (ICD-9/10 diagnosis code or insomnia prescription fill) in 
the year prior to and year post OSA diagnosis. The index date 
for patients with insomnia was the first evidence of  insomnia. 
The index date for patients with OSA and COMISA was the 
sleep test with an OSA diagnosis. Demographics, comorbid 
conditions, and healthcare costs were described for each patient 
group.
Results: Overall, 14.5% of  patients with insomnia also 
had a diagnosis of  OSA, and 23.0% of  patients with OSA 
also had a diagnosis of  insomnia. After applying inclu-
sion/exclusion criteria, the study had 1,075,339 patients 
with insomnia only, 1,272,333 patients with OSA only, and 
157,894 with COMISA. Patients with insomnia were more 
commonly female (64%), OSA more commonly male (59%), 
and COMISA more evenly split (53% female/47% male). 
Patients with COMISA had a higher number of  conditions 
(aside from OSA and insomnia) than patients with OSA or 
insomnia alone (mean number of  conditions: 3.3 vs OSA: 
2.6, insomnia: 2.1). Patients with OSA or COMISA had a 
markedly higher prevalence of  cardiac conditions, respira-
tory conditions, and hyperlipidemia. Those with insomnia 
or COMISA had a markedly higher prevalence of  depres-
sion and anxiety. COMISA patients were the most expensive 
to the healthcare system with total annual costs averaging 
$12,492 per patient (insomnia: $9,672, OSA: $9,589), stem-
ming from increased costs in outpatient hospitalizations, 
office visits, and prescription medications.
Conclusion: Patients with COMISA have more conditions and 
cost the healthcare system more than patients with OSA or 
insomnia alone. Further research and treatment innovation is 
needed to support sustainable treatment options to mitigate this 
cost burden.
Support (if any): ResMed
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Introduction: Obstructive sleep apnea (OSA) severity increases 
Alzheimer’s disease (AD) and cognitive decline risks. OSA dur-
ing rapid eye movement (REM) sleep is sometimes more severe 
than non-REM OSA, however the relationship between REM-
OSA severity and cognition is not well characterized. Emerging 
evidence also suggests that white matter microstructure altera-
tions may contribute to cognitive deficits in patients with OSA. 
We examined associations between white matter tract integrity, 
cognition, and REM-OSA severity in cognitively unimpaired 
older adults.
Methods: This cross-sectional study included 70 commu-
nity-dwelling cognitively unimpaired older adults (35 non-
OSA,35 REM-OSA; mean±SD: age=66.3±4.9y) participating 
in NYU studies of sleep, aging, and memory. Participants 
had diffusion-weighted imaging, neuropsychological battery 
tests, overnight polysomnography, and clinical data. REM-
OSA was characterized as REM AHI4% (>15 events/hour). 
Neuropsychiatric testing included processing speed, working 
memory, and visuospatial ability measures. Cingulum, uncinate 
fasciculus (UF), and fornix microstructure properties were esti-
mated using diffusional tensor imaging metrics. Multivariable 
linear regression models examined associations of white mat-
ter microstructure (exposure) on cognitive measures (outcome 
measure) between OSA and non-OSA, and white matter micro-
structure by REM-OSA severity on cognition. Models were 
adjusted for age, race, education, sex.
Results: Of the 70 participants (35 non-OSA, and 35 REM-
OSA),68.8% and 62.9% were female, respectively. Mean±SD 
education was 16.5±2.4y REM-OSA (vs. 16.3±2.5y controls). 
Participants with REM-OSA had lower attention (β[REM 
AHI4%]=-1.07[-2.1 - -0.04],p< 0.050) and slower processing 
speeds (β[REM AHI4%]=0.29[0.05 – 0.54],p< 0.050) com-
pared to controls. REM-OSA was associated with white matter 
microstructure alterations within both hemispheres of the cin-
gulum(p=0.01) and fornix(p=0.040). Furthermore, decrements 
in the UF were associated with worse working memory β[UF] 
= -0.25 [-0.45 - -0.05], p < 0.050) and slower processing speed 
β[UF] = 0.26 [0.04 – 0.50], p < 0.050). Moreover, REM-OSA 
severity interaction with white matter microstructure demon-
strated lower working memory β[REM AHI4% x cingulum, 
right]=-0.20[-0.37- -0.03],p < 0.050; β[REM AHI4% x cingulum, 

left]=-0.23 [-0.44 - -0.02], p< 0.050) and reduced visuospatial 
ability β[REM AHI4% x fornix]=-0.23 [-0.44 - -0.01], p< 0.050).
Conclusion: Our findings demonstrate the critical role of white 
matter microstructure in the relationship between REM-OSA 
and cognition. Longitudinal studies are needed to investigate 
the mediating role of white matter microstructure alterations 
between REM-OSA and cognitive decline.
Support (if any): 
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TRACK INTEGRITY AND COGNITION IN OBSTRUCTIVE 
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Introduction: Obstructive Sleep Apnea (OSA) severity raises the 
risk of Alzheimer’s disease (AD) and cognitive decline. Recent 
data suggest white matter integrity alterations may contribute 
to cognitive deficits in OSA patients. We examined the associa-
tion between white matter integrity and cognition in cognitively 
unimpaired older adults.
Methods: This cross-sectional study involved 133 cognitively nor-
mal adults average age 66.6 [5.2] years) from NYU sleep, aging, and 
memory studies. Participants underwent diffusion tensor imaging 
(DTI), neuropsychological tests, overnight polysomnography, and 
clinical assessments. OSA was defined by an Apnea-Hypopnea 
Index (AHI) >15 events/hour. Cognitive tests assessed processing 
speed, working memory, and visuospatial ability. DTI metrics esti-
mated white matter microstructure (WMM) in the cingulum, unci-
nate fasciculus (UF), and fornix. Multivariable linear regression 
analyzed WMM’s impact on cognition, adjusting for age, race, edu-
cation, sex, and time between polysomnography and MRI.
Results: Of the 133 participants, 69.9% were female 52.6% were 
Black and mean [SD] for education was 16.5±2.4y. OSA severity 
was associated with poorer visual-spatial scores (β[AHI4%]=-
0.27 [-0.48 - -0.06],p< 0.050), working memory (β[AHI4%]=-
0.24 [-0.48 - -0.0004],p< 0.050), and processing speed 
(β[AHI4%]=0.28[0.01 – 0.55],p< 0.050) than controls. OSA 
severity was associated with WMM alterations within the fornix 
(p=0.038). Furthermore, UF decrements were associated with 
poorer working memory (β[UF] = -0.24 [-0.44 - -0.05], p < 0.050) 
and processing speed (β[UF] = 0.28 [0.04 – 0.50], p < 0.050). 
OSA severity interaction with WMM demonstrated worse visu-
ospatial ability (β[AHI4% x cingulum, right] = 0.25 [0.03- 0.47], 
p < 0.050; β[AHI4% x UF, Left] = -0.22 [-0.43 - -0.02], p < 0.050; 
β[AHI4% x fornix}=-0.34 [0.08- 0.60],p< 0.050) and processing 
speed (β[AHI4% x cingulum, left] = 0.33 [0.03 – 0.63], p < 0.050; 
β[AHI4% x UF, left]=0.26 [0.03 -0.49],p< 0.050).
Conclusion: OSA severity was associated with greater WMM 
alterations. Both OSA severity and WMM alterations were 
independently associated with poorer cognitive outcomes. 
OSA severity and WMM alteration interacted in a synergis-
tic manner on specific cognitive domains, thus demonstrating 
the critical role of  white matter integrity in the relationship 
between OSA and cognition. Longitudinal studies are needed 
to investigate the role of  OSA severity on WMM alterations 
and cognitive decline.
Support (if any): 
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NONINVASIVE MRI-BASED PARENCHYMAL CSF (PCSF) 
MAPPING SHOWS INCREASED GLYMPHATIC FLUID 
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1 Weill Cornell Medicine

Introduction: Obstructive sleep apnea (OSA) is one of  the 
most prevalent sleep disorders, affecting an estimated 936 
million adults globally. When left untreated, OSA increases 
the risk for co-morbidities including cardiovascular and met-
abolic disease, mood disorders, cognitive impairment, and 
neurodegenerative diseases including Alzheimer’s disease. 
Moreover, while continuous positive airway pressure (CPAP) 
therapy presents an effective treatment option, ameliorating 
sleep apnea and reducing downstream risk of  co-morbidi-
ties, non-compliance occurs in 30-80% of  patients. Therefore, 
defining the mechanism by which CPAP therapy proves effec-
tive may identify alternative therapeutic interventions. Recent 
studies highlight the glymphatic system, a brain-wide network 
of  CSF-filled perivascular spaces (PVS), in facilitating the 
clearance of  metabolic waste from the brain during sleep. Due 
to the dynamic and microscopic nature of  PVS, evaluating the 
glymphatic system clinically has proved difficult. Parenchymal 
CSF (pCSF) mapping, a non-invasive MRI-based approach, 
offers a novel clinically feasible modality for evaluating paren-
chymal perivascular glymphatic fluid volume. This study aims 
to assess differences in pCSF mapping among normal healthy 
controls (HC) and age matched subjects with either CPAP 
treated or untreated OSA.
Methods: Our cross-sectional analysis involved three groups 
(n=32): HC, CPAP-treated OSA, and untreated OSA partic-
ipants. Neuroimaging included 3T-derived T1W, multi-echo 
FAST-T2 for pCSF, and T2-FLAIR sequences. Image process-
ing was performed with FreeSurfer for ROI parcellation and an 
in-house MATLAB code for pCSF mapping.
Results: Across multiple regions individuals with untreated 
OSA exhibit a significantly higher burden of  pCSF compared 
to both CPAP-treated OSA and HC participants. In the tem-
poral lobe, for example, untreated OSA participants exhibited 
6.01% pCSF compared to 5.26% in CPAP-treated (p=0.011) 
and 5.32% in HC (p=0.0013). Whereas CPAP treatment 
appeared to mitigate this pCSF increase, aligning closely with 
HC. No difference in cortical volumes was observed across 
groups, suggesting these pCSF findings are not related to brain 
atrophy. Together these findings support a role of  glymphatic 
impairment in OSA.
Conclusion: These findings underscore the impact of OSA on 
the brain’s glymphatic system, highlighting glymphatic dys-
function as a potential contributor to the downstream effect of 
untreated OSA. Further research is necessary to substantiate 
these findings in a longitudinal within subject cohort before and 
after CPAP treatment.
Support (if any): 
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HYPOXIC BURDEN IN OSA IS CORRELATED WITH THE 
GAMMA BAND SPECTRAL SLOPE DURING AROUSALS
Junjie Liu1

1 University of Iowa

Introduction: Obstructive sleep apnea (OSA) causes intermittent 
hypoxia during sleep, which in turn is associated with increased 
risks of cognitive impairment. However, the mechanism by which 
intermittent hypoxia impairs the brain is unclear, since there is 
no salient neurophysiological change during the hypoxia. Recent 
studies established the gamma-band (30-45 Hz) spectral slope 
as a novel electroencephalography (EEG) marker of the arousal 
level (Lendner et al, PubMed ID 32720644). Here we use this 
EEG marker to study whether intermittent hypoxia increases the 
arousal level in OSA.
Methods: We analyzed the dataset of Cleveland Family Study, 
which was obtained from the National Sleep Research Resources 
database, and comprised of single-night polysomnography stud-
ies for 730 subjects (age: 41 +/- 19 years), along with denotations 
of sleep stages and respiratory events (apneas and hypopneas). 
We pooled together 60175 respiratory events during non-REM 
sleep for analysis. Using a shifting temporal window of 5 s, EEG 
power spectral density was computed using Welch’s method, and 
spectral slope was computed from linear fitting of logarithm of 
power to logarithm of frequency over 30-45 Hz range. The sever-
ity of intermittent hypoxia was quantified as the hypoxic burden 
(Azarbarzin et al, PubMed ID 30376054).
Results: Across all respiratory events, hypoxic burden was strongly 
correlated with the increase of 30-45 Hz spectral slope during the 
10 seconds after the end of respiratory events (Spearman’s corre-
lation coefficient r = 0.14). The averaged increase of spectral slope 
was 0.52 for events with >= 4% hypoxic burden, vs. 0.26 for events 
with <= 2% hypoxic burden. Hypoxic burden was also strongly 
correlated (r = 0.21) with the increase of gamma-band EEG power, 
but critically was only weakly correlated (r = 0.03) with the increase 
of alpha-band (8-13 Hz) EEG power. Thus, our findings cannot be 
explained as electromyographic artifacts in EEG.
Conclusion: Previous studies showed that gamma-band spec-
tral slope reflects the neuronal excitation-inhibition balance, 
and acute hypoxia generally inhibits synaptic activity. Thus, 
our findings support the hypothesis that intermittent hypoxia in 
OSA impairs the brain by disrupting the neuronal excitation-in-
hibition balance, intensifying neural inhibition during apnea/
hypopnea and intensifying neural excitation during the arousal 
immediately after apnea/hypopnea.
Support (if any): 
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Introduction: Phenotyping using polysomnography (PUP) is a 
computer-based method for “endotyping” obstructive sleep apnea 
(OSA) using clinical sleep study data. PUP provides estimates 
of mechanisms causing upper airway collapse in sleep: arousal 
threshold (ArTH), loop gain, and upper airway collapsibility and 
muscle response. PUP analyses have typically depended on manual 
scoring of sleep stages, respiratory events, and arousals. However, 
PUP has an automated arousal scoring capability based on elec-
troencephalography (EEG) power analysis. We hypothesized that 
automated arousal scoring may produce systematic differences in 
ArTH estimates compared to manual arousal scoring.
Methods: Three methods of arousal scoring were separately 
conducted before full PUP analysis: 1) traditional manual scor-
ing; 2) fully automated scoring using PUP’s internal methodol-
ogy; 3) a hybrid manual-automated method, also built into PUP, 
which “touches up” manually-scored arousals using automated 
analysis. ArTH was estimated from non-rapid eye movement 
(NREM) sleep. ArTH estimated in the context of manually 
scored arousals (ManArTH) was compared to ArTH estimated 
under fully automated arousal scoring (AutoArTH) and to 
ArTH estimated under hybrid arousal scoring (HybridArTH).
Results: PUP analysis was completed in 99 individuals (age 
56.4±7.5 years; 10 female; BMI 31.3±4.9 kg/m2) with OSA 
(apnea-hypopnea index, AHI3A 31.77±19.1, range 10.6—104.3 
events/hr) according to in-lab diagnostic (n = 80) or split-night 
(n = 19) sleep studies. Arousal index (ArI) was higher using auto-
mated scoring (median 42.7 [25th—75th percentile 37.8—56.2] 
arousals/hr) compared to manual scoring (23.2 [19.0—37.3] 
arousals/hr, p < 0.001 for difference). AutoArTH (106.2 [101.6—
111.6] %Veupnea) and HybridArTH (111.1 [104.6—120.3] 
%Veupnea) were both significantly lower than ManArTH (111.3 
[105.9—120.7] %Veupnea, p< 0.05 for both comparisons). 
Intraindividual differences between ManArTH and AutoArTH 
(7.4±13.4 %Veupnea) were larger than that between ManArTH 
and HybridArTH (1.5±6.1 %Veupnea). In separate univariate 
regression analyses, neither age, sex, BMI, AHI3A, study type 
(diagnostic verse split-night), nor intraindividual difference in 
ArI were associated with intraindividual difference in ArTH.
Conclusion: In a cohort of predominantly middle-aged men with 
OSA of varying severity, PUP-estimated ArTH was systemati-
cally lower using automated scoring compared to manual scoring. 
Hybrid manual-automated arousal scoring produced ArTH esti-
mates very similar to manual scoring, though also systematically 
lower.
Support (if any): NIOSH:U01OH011852
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Introduction: Hypoglossal nerve stimulation (HGNS) is an effec-
tive alternative to continuous positive airway pressure (CPAP) 
for obstructive sleep apnea. Although adherence to HGNS is 
generally high, approximately 15-27% of patients exhibit sub-
optimal adherence, limiting effectiveness. Adherence is particu-
larly important for HGNS, as it involves a surgical procedure 
with inherent risks and significant costs. Low arousal threshold 
has been identified as a predictor of non-adherence to CPAP. 
Similarly, this study tests the hypothesis that a low arousal 
threshold is associated with decreased HGNS usage.
Methods: We performed a secondary analysis of the Stimulation 
Therapy for Apnea Reduction (STAR) Trial. Arousal threshold and 
pharyngeal collapsibility (i.e., endotype traits) were estimated from 
baseline polysomnography studies. HGNS usage was calculated 
from cumulative hours of stimulation pulse duration recorded by 
the device and downloaded at the 12-month follow-up. Since this 
value reflects the hours of active stimulation during inspiration, it 
was divided by 40%, assuming a respiratory duty cycle of 40%, to 
estimate total HGNS on time (i.e., usage). To test our hypothesis, we 
used multiple linear regression to quantify the association between 
arousal threshold and HGNS usage, adjusting for age, sex, neck cir-
cumference, and total sleep time. Sensitivity analysis evaluated the 
effect of adjusting for collapsibility. The mediating effect of HGNS 
efficacy (%reduction in AHI from baseline) was also studied.
Results: HGNS usage data was available from 64 patients at the 
12-month follow-up, among whom 50 had a baseline PSG to com-
pute the endotype traits (median[IQR] Age: 53[45,60] years, 43 
men, BMI: 27.8[26.0,30.0] kg/m2, AHI: 33.8[25.1,40.0], Usage: 
6.2[4.2,8.4] hours). As hypothesized, a lower arousal threshold 
by 1SD (25.8 %eupneic ventilation), was associated with >1 
hour less of HGNS usage (Beta [95%CI]: 1.1[0.17,2.0] hours, 
p=0.011). Including collapsibility in the model increased the 
effect of arousal threshold on usage (Beta [95%CI]: 1.2[0.26,2.2] 
hours). Including HGNS efficacy in the model did not mediate 
the effect of arousal threshold on usage (1.1[0.17,1.9]).
Conclusion: Patients with a lower arousal threshold—those who 
wake from sleep more easily—show significantly reduced HGNS 
usage, an effect that is independent of HGNS efficacy. These 
findings uncover a critical mechanism driving suboptimal adher-
ence to HGNS therapy.
Support (if any): 
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Introduction: Diagnosis of obstructive sleep apnea (OSA) depends 
on the Apnea-Hypopnea Index (AHI), a metric with acknowledged 
limitations, but known variation across demographic groups. Novel 
methodologies may better quantify OSA pathophysiology, but 

differences in these metrics across age, sex, and race/ethnicity remain 
yet to be explored. Leveraging data from the Sleep Heart Health 
Study (SHHS) and the Multi-Ethnic Study of Atherosclerosis 
(MESA), we investigated potential variations in the emerging physi-
ological metrics of OSA across participant demographics.
Methods: High-quality signals of participants from SHHS 
(n=5407) and MESA (n=1544) were analyzed for four physiological 
metrics: 1) Hypoxic Burden (area under oxygen desaturation ≥ 3% 
dips), 2) Ventilatory Burden (proportion of breaths with < 50% nor-
malized amplitude), Autonomic Burden (increase in heart rate by ≥ 3 
beats/min, independent of respiratory events), and Arousal Burden 
measured by ΔSWAK (change in delta power across K-complexes 
in N2 sleep). We only assessed participants with Ventilatory Burden 
> 25% to examine only those exhibiting some degree of abnormal 
overnight breathing. Each metric was regressed against age, sex, and 
race/ethnicity in separate univariate analyses. Multivariate analyses 
were adjusted for AHI3A or AHI4. A significance level of 0.05 was 
used and statistical analyses were done with RStudio v.4.4.2.
Results: Within the study population, participants were pre-
dominantly female (n=3635/6951, 52.3%), with a mean age of 
64.4 ± 11.0 years. Most participants were self-reported as White 
(n=5143/6951, 74.0%). Sex differences were observed across all 
the physiological domains with males showing significantly higher 
Hypoxic, Ventilatory, Autonomic, and Arousal Burdens (p< 
0.05). All physiological burden values increased with age, with the 
highest severity observed in the ≥80 years age group. Differences 
were also found significant among the race/ethnicity groups (p< 
0.05). After adjusting for AHI3A and AHI4 separately, there was 
no change in the findings or significance of the analyses.
Conclusion: There were significant differences in OSA-related 
physiological burdens with variations across age, sex, and race/
ethnicity, independent of AHI severity. These findings appear to 
be in addition to known differences in OSA severity and may offer 
insight into varying pathophysiologies across demographic groups.
Support (if any): 
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Introduction: It has been reported that visceral adiposity is asso-
ciated with obstructive sleep apnea (OSA). However, no lon-
gitudinal study has examined the association between visceral 
adiposity and OSA in adults. The aim of this study was to exam-
ine the association between visceral adiposity and incident OSA 
in the Wisconsin Sleep Cohort (WSC).
Methods: In this study, we included 311 subjects without OSA at 
baseline with a median follow-up duration of 9 years. OSA was 
defined based on apnea-hypopnea index (AHI) ≥ 5/hour. Body 
roundness index (BRI) was used to assess visceral adiposity. BRI 
is an anthropometric index that combines height and waist cir-
cumference and reflects both visceral adipose tissue and body fat 
percentage. Higher BRI indicates more visceral adiposity. Visceral 
obesity was defined as BRI level higher than the 75th percentile of 
the overall sample. Linear and logistic regression models were used 
to examine the association between visceral adiposity and incident 
OSA after adjusting for age, gender, race, baseline AHI, change of 
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BMI, and overweight at baseline. We stratified the sample based on 
the median age of the overall sample (55 years) to examine whether 
age influences the association between visceral adiposity and OSA.
Results: Baseline greater BRI values predicted higher AHI lev-
els at follow-up after adjusting for confounding factors (β=0.194, 
p=0.004). In a sensitivity analysis, we found that baseline visceral 
obesity was associated with 1.9-fold increased risk of incident OSA 
compared to those without visceral obesity (odds ratio [OR]=1.888, 
95% confidence interval [95%CI]= 1.05- 3.41). Interestingly, we 
found this association was influenced by age (interaction-p< 0.05). 
The association between baseline visceral adiposity and incident 
OSA was only observed in adults < 55 years old (β=0.382, p< 
0.001), but not in adults ≥55 years old (β=-0.005, p=0.964).
Conclusion: Visceral adiposity is a significant risk factor for the 
development of OSA. These data suggest that visceral adiposity, 
a central etiologic factor of metabolic syndrome, is the primary 
mechanism leading to OSA in young/middle aged individuals 
and should be the target in our preventative and treatment strat-
egies for this prevalent sleep disorder.
Support (if any): 
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Introduction: It has been shown that mild-to-moderate obstruc-
tive sleep apnea (mmOSA) is associated with cardiometabolic 
risks. Although visceral adiposity has been suggested as a pri-
mary pathophysiologic factor leading to OSA, the predictive 
value of visceral adiposity for cardiovascular problems in OSA 
has not been examined. The aim of this study is to assess the 
utility of visceral adiposity index (VAI), in identifying the risk of 
hypertension across a wide age range of patients with mmOSA.
Methods: Adults (n =216, 56% men) of a wide age range (28–90 
years old, mean age 52.64 ± 12.74) with mmOSA (5 ≤ AHI < 30) 
completed in-lab polysomnography or home testing, medical his-
tory and complete physical examination, and a blood draw for 
lipid profile. VAI, a sex-specific mathematical index type based 
on waist circumference, Body Mass Index (BMI), triglycerides 
and HDL cholesterol levels, was used to assess visceral adipos-
ity. Hypertension was defined based on blood pressure ≥140/90 
mmHg. Since there was a significant sex and age effect, binary 
logistic regression analysis was performed separately for men vs 
women to investigate the association between VAI and risk of 
hypertension, while controlling for BMI, AHI, diabetes and anti-
hypertensive medication.
Results: In men < 60 years, lnVAI but not AHI or BMI were asso-
ciated with greater odds for hypertension (odds ratio [OR] =3.043, 
95% CI =1.012-9.152, p =0.048; OR =0.98, 95% CI =0.887-1.098, 
p =0.807; OR =0.388, 95% CI =0.91-1.65, p =0.2, respectively). In 
contrast, in men ≥ 60 years neither lnVAI, AHI nor BMI were asso-
ciated with increased odds for hypertension. In women, a trend was 
observed in the association of BMI ([OR] =1.143, 95% CI =0.98-
1.330, p =0.083), but not of lnVAI or AHI with hypertension risk.

Conclusion: Visceral adiposity based on routinely obtained clin-
ical measures, improves the ability to detect hypertension risk 
in young and middle-aged, but not older men with mmOSA, 
suggesting that our therapeutic goal should be the reduction of 
visceral adiposity and its metabolic correlates. In contrast, in 
women it appears that global adiposity is the stronger predictor 
of hypertension and weight loss may be sufficient.
Support (if any): 
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CARDIOVASCULAR DISEASE RISK FACTORS IN 
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Naima Covassin1, Jan Bukartyk1, Arthur Roberts3, Virend Somers1

1 Mayo Clinic, 2 Massachusetts General Brigham, 3 Living Heart 
Foundation

Introduction: Cardiovascular disease (CVD) remains the lead-
ing cause of death in the United States. We previously showed a 
high prevalence of obstructive sleep apnea (OSA) among former 
National Football League (NFL) players. Further, we hypoth-
esized that post-career OSA impacts CVD risk among retired 
professional athletes, even though these former NFL players 
are often near peak physical fitness for a significant portion of 
their lifespan. The Living Heart Foundation Heart-Obesity-
Prevention-Education Group aimed to provide an in-depth 
health assessment for CVD risk factors among former NFL 
players to examine the role of OSA on blood pressure (BP) and 
echocardiographic measurements.
Methods: Forty-three former NFL players completed an 
at-home sleep study and outpatient health assessment to deter-
mine CVD risk including office BP and transthoracic echocar-
diogram (TTE) measurements. Seated BP readings were made 
in triplicate, TTE measurements, including ejection fraction, 
left atrial size, left ventricular size and thickness, and ascending 
aortic diameter, were obtained in 17 former NFL players with-
out OSA (age: 46±10 years, BMI: 32±5 kg/m2, apnea-hypopnea 
index: 3±1 events/hour) and 26 with OSA (age: 51±9 years, 
BMI: 33±5 kg/m2, apnea-hypopnea index: 17±12 events/hour). 
Independent sample t-tests were utilized to determine differences 
in blood pressure and TTE measurements between OSA and 
non-OSA groups (α=0.05).
Results: Systolic BP was similar in non-OSA vs. OSA groups 
(131±12 vs. 135±16 mmHg, p=0.443), while diastolic BP 
was higher in former NFL players with OSA (78±8 vs. 86±9 
mmHg, p=0.007). Ejection fraction, left atrial size, left ven-
tricular size, and left ventricular thickness were similar between 
groups (p>0.05 for all). However, ascending aortic diameter was 
modestly larger in former NFL players with OSA (3.3±0.19 vs. 
3.5±0.40 cm, p=0.048).
Conclusion: These findings suggest OSA may be a primary 
driver of increased BP and increased aortic diameter in former 
NFL players, and impact cardiac structural health, suggesting 
augmented CVD risk in former NFL players. Future work is 
warranted to investigate impact of race and player position on 
OSA-mediated CVD risk in retired NFL players.
Support (if any): NFL Players Association, NIH T32-DK007013, 
and the American Heart Association (24POST1241616)
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DIFFUSION IMAGING MARKERS OF RESIDUAL 
EXCESSIVE DAYTIME SLEEPINESS IN TREATED 
OBSTRUCTIVE SLEEP APNEA
Barbara Junco1, Ashley Schafer1, Elena Ruiz Perez1, 
Christian Agudelo1, Sonya Kaur1, Salim Dib1, Douglas Wallace1, 
Roger McIntosh1, Alberto Ramos1

1 University of Miami

Introduction: OSA-related hypoxemia and sleep fragmentation 
disrupt arousal and attention, processes largely facilitated by 
interhemispheric communication via the corpus callosum (CC), 
the brain’s largest white matter (WM) pathway. The Psychomotor 
Vigilance Test (PVT) objectively measures attention and is a use-
ful assay for excessive daytime sleepiness (EDS). Altered WM 
integrity and microstructure has been previously reported in OSA, 
however whether these metrics vary as a function of CC cross-sec-
tion or severity of EDS is unclear. We hypothesize that the Neurite 
Orientation Dispersion and Density Imaging (NODDI) model of 
white matter will be more sensitive than traditional diffusion, but 
both metrics will predict the severity of EDS.
Methods: This cross-sectional study included 54 OSA patients 
treated with PAP therapy for ≥6 hours mean nightly use (mean 
age 60.7; 35% female). Residual EDS was measured via PVT, 
defined as lapses ≥500ms. We used multi-modal imaging to 
acquire diffusion weighted WM metrics. The NODDI metric of 
Fractional Isotropic Volume (FISO), a marker of neuroinflam-
mation, assessed WM microstructure. DTI pre-processing and 
WMI metrics (Fractional Anisotropy (FA), Mean Diffusivity 
(MD), Radial Diffusivity (RD), Axial Diffusivity (AD)) were 
extracted for the CC and subregions (body, genu, splenium) using 
automated tractography. FISO was derived for the body, genu 
and splenium. Multiple regression analyses tested PVT associa-
tions and WM metrics, controlling for AHI, BMI, and age.
Results: Increases in PVT lapses was associated with greater AD 
(β =.30, p =.037) in the CC. Subregional analyses revealed that 
PVT showed the strongest associations with diffusivity metrics 
(AD, MD, RD) in the splenium (β’s =.31 -.33), then genu (β’s 
=.22 -.28), then the body (β’s = -.03 -.09). PVT correlations with 
FISO were highest in the splenium (β =.35), then the body (β 
=.26) and genu (β =.18).
Conclusion: Residual EDS in PAP-adherent OSA patients is 
linked to persistent white matter damage in the corpus callosum, 
particularly the splenium. The observed differences between 
FISO and traditional diffusion metrics underscore the utility 
of advanced imaging models like NODDI in identifying micro-
structural changes associated with EDS.
Support (if any): Axsome Therapeutics, Jazz Pharmaceuticals

Abstract citation ID: zsaf090.0611

0611
SLEEP-DISORDERED BREATHING DURING RAPID EYE 
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University of Kansas Medical Center, 5 University of Pittsburgh

Introduction: The relationship between sleep-disordered breath-
ing (SDB) and cognition in the aging population remains a 
subject of debate. While research has linked non-rapid eye move-
ment (NREM) sleep to cognition, fewer studies have explored 
the impact of rapid eye movement (REM) sleep. Preliminary evi-
dence reveals different impact of REM and NREM respiratory 
events on cognition. Hence, this study aims to 1) examine the 
relationship between REM sleep and perceived cognitive decline 
(PCD), and 2) compare the impact of respiratory severity in 
REM vs. NREM on PCD.
Methods: Cross-sectional analysis was conducted with 46 par-
ticipants balanced by sex (mean age= 56.0, SD=18.7) with 
untreated obstructive sleep apnea (mean sAHI3%= 20.6, 
SD=14.3) who were asked to wear a sleep wearable device 
that measured respiratory metrics for 15 consecutive nights. 
Respiratory metrics included cyclic variation of heart rate and 
apnea hypopnea index. Cardiopulmonary coupling charac-
terized sleep stages were divided into unstable NREM, stable 
NREM, and REM. Respiratory and sleep metrics were aggre-
gated the across 15 nights as means and standard deviations. 
The Everyday Measurement of Cognition, administered at base-
line, measured perceived cognitive decline in the past 20 years in 
memory, language, visual-spatial and perceptual, as well as exec-
utive function (planning, organization, and divided attention). 
Partial correlation was used to analyze PCD and REM% and 
duration with control of age and education, and Steiger’s Z to 
compare the association between respiratory metrics and PCD 
in NREM vs. REM.
Results: After controlling for age and education, there is positive 
association between executive organization decline (EOD) and 
variability in REM% (r=.327, p=.030) and variability in REM 
duration (r=.389, p=.009). Additionally, there is positive associ-
ation between average AHI in REM and EOD (r=.348, p=.020) 
after controlling for age and education. The association between 
AHI in REM and EOD was significantly stronger than the cor-
responding association with NREM (Z=-1.92, p=.027).
Conclusion: Greater variability in REM% or duration is linked 
to greater PCD, highlighting the role of REM-related respira-
tory severity on cognition. Recruitment is ongoing to strengthen 
findings.
Support (if any): University of Pittsburgh School of Nursing 
Research Catalyst Award; Sleep and Circadian Science & Aging 
Research Hubs; SleepImage System& Sleep Research Society 
Foundation.
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INTEGRITY ON 7T MRI IN COGNITIVELY NORMAL 
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Korey Kam1, Naomi Gaggi2, Daphne Valencia3, Sara Hishinuma3, 
Ankit Parekh3, Dan Iosifescu2, Esther Blessing2, Omonigho 
Michael Bubu4, Ricardo Osorio4, Laurel Morris3, Andrew Varga1

1 Division of Pulmonary, Critical Care and Sleep Medicine, 
Department of Medicine, Icahn School of Medicine at Mount 
Sinai, 2 NYU Grossman School of Medicine, 3 Icahn School of 
Medicine at Mount Sinai, 4 Department of Psychiatry, New York 
University Grossman School of Medicine

Introduction: The locus coeruleus (LC), an important sleep/wake 
regulating structure and site of early change in neurodegenerative 
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disease, is best measured in humans with ultra-high field 7-Tesla 
MRI due to its small size. We hypothesized that obstructive sleep 
apnea (OSA) would negatively influence LC structural integrity 
and volume in cognitively normal elderly individuals.
Methods: We examined the LC using 7T MRI with a com-
putational LC localization and segmentation algorithm in 30 
cognitively normal older subjects: 17 with a new OSA clinical 
diagnosis and 13 from the community without sleep complaints. 
Obstructive sleep apnea was assessed by WatchPAT home sleep 
study or in-lab polysomnography. We evaluated associations 
between OSA severity/hypoxic burden and LC structural met-
rics: absolute volume, volume normalized to brainstem or whole 
brain volume, and LC integrity, a relative measure of MRI con-
trast enhanced neuromelanin.
Results: Of the 30 subjects, mean age was 66 years and 53% were 
women. The cohort was dichotomized using an OSA cutoff of 
AHI4%>=5 (OSA+, n=22, OSA-, n = 8). Total sleep time was 
not significantly different between the OSA- and OSA+ groups. 
As expected, AHI4%, REM AHI4%, and min. oxygen satura-
tion during sleep were all significantly different in the OSA- and 
OSA+ groups, though time below 90% oxygen saturation (T90) 
was not. We observed a significant negative association between 
LC integrity and T90 [R=-0.45, p=0.035] in the OSA+ group, 
but not the OSA- group [R=0.58, p=0.132]. We did not observe 
differences between the OSA+ and OSA- groups for the abso-
lute LC volume [OSA-: 145± 63mm3, OSA+: 132± 74, p=0.44], 
LC volume normalized to brainstem volume [OSA-: 0.0052± 
0.0032, OSA+: 0.0055± 0.0032, p=0.83], LC volume normalized 
to whole brain volume [OSA-: 8.0e-05± 4.8e-05, OSA+: 7.6-05± 
4.7e-05, p=0.83], or LC integrity [OSA-: 1.60± 0.09, OSA+: 
1.58± 0.14, =0.94].
Conclusion: This study presents some of the first evidence that 
greater hypoxic burden as assessed by T90 is associated with 
reduced LC integrity in older adults, potentially implicating a 
role for nocturnal hypoxemia in the pathological decline of the 
LC with aging.
Support (if any): AASMF Bridge award, AARGD award, NIH
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THE ROLE OF SEROTONERGIC SIGNALING IN LIFE 
QUALITY, DEPRESSION, AND INSOMNIA AMONG 
OBSTRUCTIVE SLEEP APNEA PATIENTS
Marcin Sochal1, Marta Ditmer1, Szymon Turkiewicz1, 
Piotr Białasiewicz1, Adrian Gajewski1, Maciej Chałubiński1, 
Agata Gabryelska1

1 Medical University of Lodz, Poland

Introduction: The serotonergic system, including serotonin and 
serotonin transporter (SERT), might play a complex, yet still 
elusive role in obstructive sleep apnea (OSA) and its psychiatric 
comorbidities.
Methods: This study recruited 76 participants at the Department 
of Sleep and Metabolic Disorders, Medical University of Lodz. 
Polysomnography (PSG) assessed sleep-related parameters, par-
ticipants with apnea/hypopnea index (AHI)>30 were assigned to 
the OSA group (n=36), and those with AHI< 5 to the healthy 
controls (HC, n=40). Venous blood was collected in the evening 
before PSG and in the morning after. Serum levels of seroto-
nin and SERT were measured using enzyme-linked immuno-
sorbent assay (ELISA). SERT mRNA expression analysis from 
peripheral blood leukocytes was performed with qRT-PCR 

(reference gene: β-actin) following RNA isolation and cDNA 
synthesis. Participants were evaluated for depressive symptoms 
(Beck Depression Inventory, BDI), insomnia severity (Insomnia 
Severity Index, ISI), and quality of life (QoL, Short Form 36, 
SF-36) with the cut-off  points: ISI>14 for insomnia, BDI>13 for 
presence of depression symptoms, and SF-36< 64 for low QoL.
Results: This study found no significant differences in any of the 
studied laboratory variables between OSA and HC (all p > 0.05). 
Depressive symptoms were unrelated to serotonergic parameters 
in the OSA group but in HC individuals without mood disor-
ders had higher baseline SERT level and evening/morning SERT 
ratio than their depressed counterparts (p=0.044, p=0.005, 
respectively). Among OSA participants, those with a good QoL 
showed elevated serotonin levels in both the evening (p=0.028) 
and morning (p=0.043) than those with lower QoL. In the 
insomnia group, baseline SERT protein levels were significantly 
greater in the HC group compared to the OSA group (p=0.045). 
Baseline SERT mRNA expression (insomnia group) was higher 
in the OSA than in the HC (p=0.032).
Conclusion: Serotonergic signalling might be related to the QoL, 
depression, and insomnia in OSA patients. Stratifying this group 
of patients into different phenotypes based on subjective and 
objective, might open new avenues for treatment and allow for 
more personalized approach.
Support (if any): The study was financed by the Ministry of 
Science and Higher Education, Poland (SKN/SP/602313/2024).
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IN HEALTHY VOLUNTEERS
Luu Pham1, Alan Schwartz2, Daisy Duan3, Vsevolod Polotsky4, 
Jonathan Jun1
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Medicine, 4 The George Washington University

Introduction: Obstructive sleep apnea (OSA) causes recurrent 
periods of hypoxia during sleep and is associated with disorders 
of glucose homeostasis including glucose intolerance and diabe-
tes. In OSA patients, CPAP withdrawal increased glucose, insulin 
and free fatty acids (FFA). In healthy volunteers, hypoxia during 
wakefulness reduced insulin sensitivity, suggesting that hypoxia 
causes metabolic abnormalities in OSA patients. In this study, we 
exposed healthy volunteers to hypoxia during sleep to examine 
the effects of hypoxia on nocturnal plasma glucose and FFA.
Methods: We conducted a randomized cross-over study in 
healthy volunteers of 1 night each of breathing room air (RA) 
vs. hypoxic gas (HG) (Hypoxico, Ltd) while undergoing pol-
ysomnography. Each study night before sleep, participants 
ate a standardized iso-caloric meal. On hypoxia nights, FiO2 
was titrated to maintain oxyhemoglobin saturation (SPO2) of 
approximately 83 ± 2% during sleep. We measured venous glu-
cose, insulin and free fatty acids (FFA) every 30 minutes between 
22:00 and 06:00. Mean plasma metabolite levels compared 
between using Wilcoxon rank-sum tests.
Results: 12 participants (8 male, mean age 29.8 ± SD 5.6 of 
years and mean BMI 25.4 ± 4.5 kg/m2) completed both nights 
of the study. On RA, participants slept for 368 minutes and had 
a mean apnea hypopnea index (AHI) of 4.0 ± 2.7 events/hr with 
mean SPO2 of 96.2 ± 1.1%. On HG, mean SPO2 fell to 85.4 ± 
1.1% and AHI increased to 29.3 ± 29.4/hr (almost exclusively 
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central apneas). Nevertheless, mean glucose (86 ± 7 on RA, vs. 
85 ± 7 mg/dL on HG), insulin (5.3 ± 2.2 vs. 5.3 ± 2.4 μU/mL) or 
FFA (323 ± 132, vs. 322 ± 131 mmol/L) did not differ between 
RA and HG.
Conclusion: In healthy volunteers, one night of hypoxia was 
insufficient to stimulate glucose, insulin or FFA elevations. 
These findings are in contrast to glucose and/or FFA found in 
other experiments in sleep apnea patients, suggesting that factors 
including hypoxia patterns, exposure duration, sleep fragmenta-
tion, sex or body composition may account for sleep-apnea-re-
lated nocturnal metabolic abnormalities.
Support (if any): NIH K23HL155730 (LVP) K23DK133690 
(DD) and R01HL135483 (JJ) AHA 17MCPRP33671115 (LVP)
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APNEA IN PATIENTS WITH IDIOPATHIC PULMONARY 
FIBROSIS
Claudia Loppnow1, Andrea Peterson1, Ailiang Xie1, 
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1 School of Medicine and Public Health, University of 
Wisconsin-Madison

Introduction: Obstructive Sleep Apnea (OSA) is highly common 
among patients with Idiopathic Pulmonary Fibrosis (IPF), but 
data on mechanisms whereby IPF-related features impact OSA 
pathogenesis are lacking. We hypothesized that IPF patients 
experience more disturbances in control of breathing (COB) 
because of poor lung function, contributing to OSA.
Methods: Pulmonary function tests (PFTs) were performed 
on IPF patients, followed by overnight polysomnography. 
Standard PFT and sleep-disordered breathing (SDB) measures, 
along with segments of  quiet breathing (≥2 minutes) during sta-
ble N2/N3 sleep were extracted, the latter for analysis of  venti-
latory parameters (respiratory frequency [f], tidal volume [Vt] 
and minute ventilation [Ve], and inspiratory duty cycle [inspira-
tory/ breath time, Ti/Ttot]) using custom software. Spearman’s 
Rank test was used to test correlations between variables of 
interest.
Results: Data from 7 patients (6 males) aged (mean±SD) 68±6.3 
years were available. Lower FVC (%predicted) correlated with 
lower respiratory frequency (p-value=0.023), higher Forced 
Expiratory Volume in the first second (FEV1) of forced vital 
capacity (FVC) maneuver expressed relative to FVC (FEV1/
FVC) correlated with lower Ti/Ttot (p-value=0.0234), and lower 
lung diffusing capacity corrected for hemoglobin (%predicted) 
with higher respiratory frequency (p-value< 0.0001). Higher 
Ve correlated with higher AHI (p-value=0.0005) and ODI 
(p-value=0.007).
Conclusion: In this initial dataset, IPF-associated pulmonary 
dysfunction increased breathing frequency and Ve, and prevented 
the increase in the duty cycle during sleep. These breathing alter-
ations may promote instability and limit compensatory mecha-
nisms for preserving ventilation under conditions of inspiratory 
flow limitation during sleep, setting the stage for OSA. Larger 
samples are needed to consolidate these preliminary results.
Support (if any): Boehringer Ingelheim Pharmaceuticals, Inc., 
Investigator Initiated Award.

Abstract citation ID: zsaf090.0616

0616
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Introduction: Comorbid Insomnia and Sleep Apnea 
(COMISA), the co-occurrence of  Chronic Insomnia Disorder 
(CID) and Obstructive Sleep Apnea (OSA), often has worse 
clinical symptoms and poorer treatment outcomes than either 
condition alone. Despite their importance, dysfunctional 
cognitions about sleep are not necessarily prominent in CID. 
Similarly, excessive daytime sleepiness is not always promi-
nent in OSA, despite potential sleep debt. However, given the 
possible mechanism by which CID and OSA mutually dete-
riorate, poor clinical outcomes of  COMISA could be simul-
taneously influenced by these psychobehavioral hallmarks. 
This study examined associations of  dysfunctional cognitions 
about sleep and excessive daytime sleepiness to a unique char-
acteristic of  COMISA, potentially its challenging clinical 
manifestations.
Methods: We analyzed data from 346 patients, consisting of 
CID alone (n = 55, median age: 44.0), OSA alone (n = 195, 
median age: 52.0), and COMISA (n = 96, median age: 65.0) 
using the National Center Hospital of NCNP database, which 
is part of a polysomnography databank for sleep disorders in 
Japan. Participants were classified into 4 groups based on the 
combinations of high/low Dysfunctional Beliefs and Attitudes 
about Sleep Scale (DBAS) and Epworth Sleepiness Scale (ESS) 
scores, each dichotomized by median split. The relationship 
between DBAS/ESS combinations and COMISA was examined 
using two separate logistic regression analyses: one predicting 
COMISA vs. CID and another predicting COMISA vs. OSA, 
with DBAS/ESS combinations as independent variables, and age 
and sex as covariates.
Results: In unadjusted analyses, compared to the low DBAS/
low ESS combination, the high DBAS/high ESS combination 
was associated with a higher probability of having COMISA 
vs. OSA, but not vs. CID. After adjusting for age, we found sig-
nificant associations between the high DBAS/high ESS combi-
nation and COMISA for both comparisons: COMISA vs. CID 
(adjusted odds ratio [AOR] = 5.14; p= 0.007) and COMISA vs. 
OSA (AOR = 3.29; p = 0.004). These associations remained sig-
nificant after sex adjustment.
Conclusion: Results suggest a concurrent worsening of sleep 
cognition and daytime sleepiness in COMISA. These findings 
highlight the need for comprehensive assessment and treatment 
approaches that address both cognitive and physiological aspects 
of COMISA.
Support (if any): Research Grants From Japan Foundation of 
Institute for Neuropsychiatry
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INDUCIBLE FACTOR AND CIRCADIAN CLOCK 
SIGNALING IN OBSTRUCTIVE SLEEP APNEA PATIENTS
Agata Gabryelska1, Szymon Turkiewicz1, Adrian Gajewski2, 
Piotr Białasiewicz2, Dominik Strzelecki1, Marta Ditmer1, 
Maciej Chałubiński2, Marcin Sochal1
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Introduction: Obstructive sleep apnea (OSA) due to recurrent 
episodes of hypoxia is characterized by changes in the Hypoxia-
inducible factor 1 (HIF-1) signaling pathway and thus may affect 
the expression of circadian clock genes and proteins in this group 
of patients. This relationship may have a bidirectional relation-
ship with circadian mechanisms. This study aimed to investigate 
the relationship between the circadian clock and HIF-1 in OSA 
patients versus controls.
Methods: The study included 70 participants, who under-
went polysomnography (PSG) and were assigned into OSA 
(apnea-hypopnea index (AHI)≥5, n=54) or control (AHI< 5, 
n=16) groups. BMAL1, CLOCK, PER1, CRY1, HIF-1α, and 
HIF-1β gene expressions and protein levels were measured in 
evening and morning samples, collected respectively before 
and after PSG. This study was funded by the National Science 
Centre, grant number 2018/31/N/NZ5/03931.
Results: The OSA group was characterized by increased pro-
tein levels of CLOCK, CRY1, PER1, and HIF-1a, both in the 
morning and evening (all p< 0.05), and decreased morning gene 
expression of BMAL1 (p=0.02) compared to the control group. 
No statistically significant correlations between gene expression 
and protein levels were observed either in the morning or in the 
evening in the case of all evaluated circadian clocks (all p > 0.20). 
Associations between almost all circadian clock gene expressions 
and both HIF-1 subunits were observed in the OSA group at both 
time points (all p< 0.05), with the exception of the association 
between PER1 and HIF-1α in the morning (R=0.050, p=0.73). In 
the control group, only a correlation between HIF-1α levels and 
CRY1 expression in the morning (R=0.588, p=0.02) was found.
Conclusion: OSA appears to affect the circadian clock and HIF-1 
signaling pathway, with increased CLOCK, CRY1, PER1, and 
HIF-1α protein levels observed in OSA patients. Results suggest 
that the interplay between these signaling pathways may involve 
complex posttranscriptional and posttranslational mechanisms.
Support (if any): This study was funded by the National Science 
Centre, grant number 2018/31/N/NZ5/03931.
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Introduction: Obstructive sleep apnea (OSA) is a preva-
lent disorder associated with intermittent hypoxia, disrupted 

sleep architecture, and metabolic dysfunction, contributing to 
increased cardiovascular risk. Hypoxia-inducible factor 1 (HIF-
1) and its downstream targets, glucose transporter 1 (GLUT1) 
and insulin receptor (INSR), play a crucial role in cellular adap-
tation to hypoxia and glucose metabolism. This study investi-
gated the expression of HIF-1 subunits, GLUT1, and INSR at 
the genetic and protein levels in individuals with OSA and their 
associations with insulin resistance markers, including the home-
ostasis model assessment of insulin resistance (HOMA-IR).
Methods: 89 participants underwent overnight polysomnogra-
phy (PSG) and were classified into two groups based on their 
apnea-hypopnea index (AHI): OSA (AHI≥5, n=47) and control 
(AHI< 5, n=42) groups. Morning blood samples were analyzed 
for HIF-1α, HIF-1β, GLUT1, and INSR gene expression levels, 
as well as serum protein levels, insulin, and glucose concentra-
tions. HOMA-IR was calculated as a marker of insulin resist-
ance. This study was supported by the Ministry of Science and 
Higher Education under the “Diamond Grant” program (grant 
no. 0067/DIA/2018/47).
Results: The OSA group exhibited significantly lower expression 
levels of HIF-1α and GLUT1 (p = 0.046 and p = 0.007, respec-
tively) and a decreased protein level of INSR (p < 0.001) com-
pared to the control group. No statistically significant correlations 
were observed between gene expression levels and their respective 
protein products. The OSA group also demonstrated elevated 
serum insulin and glucose concentrations alongside increased 
HOMA-IR values (p < 0.001 for all). Additionally, in the OSA 
group, AHI was positively correlated with insulin (R=0.303, 
p=0.041), glucose (R=0.327, p=0.026), and HOMA-IR (R=0.378, 
p=0.01). Significant associations between the expression of 
HIF-1α, HIF-1β, INSR, and GLUT1 were observed in both 
groups, except for the relationship between HIF-1α and INSR 
(p=0.089), which was absent in the OSA group.
Conclusion: OSA is associated with reduced HIF-1α and GLUT1 
expression, decreased INSR protein levels, and elevated markers 
of insulin resistance. These findings suggest a potential role for 
HIF-1 signaling in metabolic dysfunction in OSA and highlight 
the need for further research into targeted therapeutic strategies.
Support (if any): The Ministry of Science and Higher Education 
“Diamond Grant” (no. 0067/DIA/2018/47; to AG) funded the 
study.
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SHALLOWER SLEEP BY ODDS RATIO PRODUCT IS 
ASSOCIATED WITH LOW AROUSAL THRESHOLD WHEN 
ADJUSTED FOR CONFOUNDING OBSTRUCTIVE SLEEP 
APNEA SEVERITY
Thomas Tolbert1, Sri Saranya Ravi1, Anna Mullins1, Ankit Parekh2, 
Adriana De Resende3, Alicia Legard4, Justin De La Fuente4, 
Jag Sunderram4, David Rapoport1, Indu Ayappa5

1 Icahn School of Medicine at Mount Sinai, 2 Division of 
Pulmonary, Critical Care and Sleep Medicine, Department of 
Medicine, Icahn School of Medicine at Mount Sinai, 3 Rutgers 
- Environmental and Occupational Health Sciences Institute, 4 
Rutgers Robert Wood Johnson Medical School, 5 Division of 
Pulmonary, Critical Care and Sleep Medicine, Icahn School of 
Medicine at Mount Sinai

Introduction: Odds ratio product (ORP) is an electroencepha-
lography-based method for capturing sleep depth. Higher ORP 
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indicates greater probability of sleep interruption by wakefulness 
(“shallower sleep”). A potential source of sleep interruption is 
arousal in response to respiratory events due to obstructive sleep 
apnea (OSA). Phenotyping using polysomnography (PUP) is a 
computer-based method to estimate the mechanisms contribut-
ing to OSA from routine sleep study data. We hypothesized that 
shallower sleep (higher ORP) would be associated with easier 
arousal by respiratory events (low PUP-estimated ArTH).
Methods: Automated ORP analyses were conducted for in-lab 
sleep studies using the Cerebra Sleep System. Separately, studies 
were manually scored for sleep, arousals, and respiratory events 
prior to PUP analyses. As PUP estimates ArTH from non-
rapid eye movement (NREM) sleep, mean ORP during NREM 
sleep was used as the representative ORP metric for each study. 
Individuals with PUP-estimated ArTH in the lowest tertile were 
considered to have low ArTH. Associations between ORP and 
low ArTH were examined using univariate and multivariate 
logistic regression analyses.
Results: Full ORP and PUP analyses were completed for 54 
individuals (age 54.8±7.7 years; 6 female; BMI 31.9±4.9 kg/m2) 
with untreated OSA (AHI3A 30.1±19.7 events/hr). Mean ORP 
in NREM sleep was 0.82±0.23. Low PUP-estimated ArTH was 
present in 17 individuals. Univariate logistic regression did not 
demonstrate a significant association between low ArTH and 
ORP (OR for 1 SD increase in ORP = 1.59 [0.89—3.03], p = 
0.127). However, with adjustment for OSA severity according to 
AHI3A, low ArTH was associated with rise in ORP (OR = 2.58 
[1.24—6.47], p =0.021). The association remained with further 
adjustment for age, sex, and BMI (OR = 2.73 [1.17—7.98], p = 
0.034).
Conclusion: ORP and PUP-estimated ArTH did not have a clear 
relationship in a cohort of predominantly male, middle-aged 
individuals with OSA. However, with adjustment for OSA sever-
ity, rising ORP was associated with greater odds of low ArTH, 
suggesting complex relationships among ORP, ArTH, and OSA. 
Further investigation should determine whether OSA confounds 
the relationship between ORP and ArTH by both disrupting 
sleep (raising ORP) and producing resistance to sleep disruption 
(raising ArTH).
Support (if any): NIOSH:U01OH011852
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BASELINE PATHOPHYSIOLOGIC TRAITS OF 
PEDIATRIC OBSTRUCTIVE SLEEP APNEA TO ASSESS 
RESPONSE TO ADENOTONSILLECTOMY
Po-Yang Tsou1, Raichel Alex2, Susan Redline3, Scott Sands2

1 Boston Children’s Hospital, 2 Brigham and Women’s Hospital and 
Harvard Medical School, 3 Department of Medicine, Brigham and 
Women’s Hospital, Harvard Medical School

Introduction: Adenotonsillectomy is the first-line treatment 
for pediatric obstructive sleep apnea (pOSA) as adenotonsil-
lar hypertrophy is a major risk factor for pOSA. However, the 
response rate to adenotonsillectomy varies from 20% to 70%. 
Pathophysiological determinants of OSA (endotypes), including 
greater pharyngeal collapsibility, reduced dilator muscle com-
pensation, elevated chemoreflex loop gain, and altered arousal 
threshold, have shown promise in predicting responses to OSA 
treatment in adults. We aimed to determine whether the char-
acterization of pOSA pathophysiologic traits estimated from 
polysomnography could predict response to adenotonsillectomy.

Methods: Endotypes were estimated during REM and 
NREM sleep from baseline polysomnography in children 
with OSA who received adenotonsillectomy in the Childhood 
Adenotonsillectomy Trial (CHAT; N=194; mean age:6.56 years; 
Black:54.12%; Asian:2.58%; female:58.25%; obese:34.54%). 
The primary outcome was the difference between baseline and 
follow-up REM-AHI (events/hour). Secondary outcomes were 
changes in NREM-AHI, and AHI reduction ≥50% (estimated 
for both REM- and NREM-sleep) and pOSA resolution (AHI 
< 2 events/hr) (estimated for both REM- and NREM- sleep). 
Multivariable regression models assessed associations of REM 
and NREM endotypes (per standard deviation) with primary 
and secondary outcomes derived from REM and NREM sleep.
Results: The sample had a baseline total AHI of 6.92 ± 5.73 
(events/hr)(mean ± SD); REM-AHI of 16.43 ± 19.02; NREM-
AHI of 4.76 ± 4.33, and a follow-up AHI of 1.59 ± 3.01; REM-
AHI of 3.93 ± 8.50; NREM-AHI of 1.02 ± 2.00. Univariable 
analyses showed that higher REM-collapsibility at baseline was 
associated with greater REM-AHI reduction (REM: β ̂:-6.39[95% 
CI:-9.47, -3.30] events/hr), and improvement in REM-AHI≥50% 
(odds ratio:1.63[95% CI:1.01, 2.65]). Multivariable analyses 
adjusting for other endotypes yielded similar results - greater 
collapsibility at baseline associated with a greater reduction in 
REM-AHI (β ̂adj:-9.66[95% CI:-18.82, -0.51]) and the associa-
tion persisted after additional adjustment for age, sex, BMI-z, 
and Black race (β ̂adj:-10.52[95% CI:-19.68, -1.37]). No signif-
icant associations between endotypes and secondary outcomes 
were observed in multivariable analyses.
Conclusion: Quantifying pOSA traits using clinical polysom-
nography can identify an endotype-based subgroup of patients 
with increased pharyngeal collapsibility who are more respon-
sive to adenotonsillectomy. These results suggest opportunities 
for targeting mechanistic traits to improve the outcomes of sur-
gical therapies for pOSA.
Support (if any): 
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THE IMPACT OF BARIATRIC SURGERY ON 
OBSTRUCTIVE SLEEP APNEA ENDOTYPIC TRAITS
Lana McGinnis1, Brandon Nokes2, Christopher Schmickl1, 
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San Diego, 3 UC San Diego

Introduction: Obesity is an important risk factor for obstructive 
sleep apnea (OSA) development. Likewise, obesity management 
is an important component of OSA treatment. We evaluated the 
impact of sleeve gastrectomy on OSA endotypes in prospective 
and retrospective cohorts.
Methods: The SLIM-OSA trial (NCT04793334; IRB#191948) 
seeks to elucidate the mechanisms for why weight loss improves 
OSA in some but not all individuals. Participants underwent 
baseline polysomnography. Six months following sleeve gas-
trectomy, polysomnography was repeated. A separate cohort 
with a history of sleeve gastrectomy and polysomnography 
received updated polysomnography. We pooled these cohorts for 
comparison.
Results: Of 55 individuals undergoing baseline studies, 20 
received surgery and repeated polysomnography; 15 had baseline 
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OSA with follow-up data. In the retrospective cohort, 19 had 
baseline OSA and post-op data. Across 34 individuals with 
paired data, the cohort was 82% female, 52% Hispanic, with a 
median age of 44 years. Pre-op BMI was 42 kg/m², decreasing 
to 34 kg/m² post-op (p < 0.0001). AHI decreased from 18/h to 
15/h (p = 0.12). VpassiveT improved (72% to 80% Veupnea, p < 
0.001), Vmin increased (67% to 76% Veupnea, p < 0.001), and 
chemoreflex delay rose (9.7 to 11.7 seconds, p = 0.018). No sig-
nificant changes were seen in Vactive (101% to 102%, p = 0.5), 
upper airway gain (1.42 to 1.73, p = 0.08), Lg1 (0.52 to 0.47, p = 
0.15), or hypoxic burden (34% to 24%min/h, p = 0.2). ArthresT 
decreased from 149 to 133 (p = 0.007). Linear models revealed 
significant associations between ΔAHI and ΔBMI (r = 0.33, p = 
0.052), ΔVpassiveT (r = -0.35, p = 0.045), ΔVactive (r = -0.34, p = 
0.049), Δupper airway gain (r = -0.54, p = 0.0026), and Δhypoxic 
burden (r = 0.64, p = 0.0001). Similar trends were observed with 
ΔBMI as the independent variable.
Conclusion: Passive collapsibility and chemoreflex delay tended 
to improve after sleeve gastrectomy. Some participants with obe-
sity did not have OSA, and there are sex differences with respect 
to how obesity impacts OSA. The mechanisms for weight loss 
improving OSA are complex.
Support (if any): Supported by NIH RO1HL148436.
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ANALYSIS OF POLYSOMNOGRAPHY IN PATIENTS WITH 
SLEEP DISORDERS ACCOMPANIED BY TINNITUS
Woo Yong Bae1, Dong Won Jung1, In Bum Park1, Young Bin Youn1

1 Dong-A University Hospital

Introduction: Tinnitus is a symptom characterized by the per-
ception of sound generated within the body, specifically by the 
spontaneous depolarization of auditory nerve fibers, without 
any external auditory stimulus. Although the exact etiology of 
tinnitus remains unknown, there is a strong electrophysiological 
hypothesis suggesting that functional changes in the limbic sys-
tem’s amygdala and the cerebral cortex, as well as the subcortical 
structures, lead to tinnitus through autonomic nervous system 
dysfunction. Sleep disorders are also known to be influenced by 
and to influence the complex interactions among the ascend-
ing reticular system, central arousal system, cognitive system, 
and emotional regulating system in the central nervous system. 
Therefore, based on these theoretical foundations, we aimed to 
analyze the relationship between tinnitus and sleep by examining 
the association between tinnitus and polysomnography (PSG) 
results using the Tinnitus Handicap Inventory (THI).
Methods: A retrospective analysis was conducted on patients 
who visited the clinic and underwent both PSG and the Korean 
version of the THI. The clinical characteristics, PSG results, and 
scores from psychiatric symptom questionnaires were compared 
between the group with tinnitus and the group without tinni-
tus. Additionally, the PSG results and questionnaire scores were 
compared based on the THI scores.
Results: There were statistically significant differences in the 
Periodic Limb Movement (PLM) index, sleep latency, and low-
est SpO2 between the group with tinnitus and the group without 
tinnitus. The tinnitus group exhibited lower PLM index, higher 
sleep latency, and higher lowest SpO2 compared to the group 
without tinnitus. When analyzing the PSG results based on THI 
scores, a significant negative correlation was found between THI 

and REM latency. There were no significant differences in the 
average scores of questionnaires between the group with tinnitus 
and the group without tinnitus. Multiple regression analysis also 
did not reveal any significant correlations between THI scores 
and questionnaire scores.
Conclusion: Tinnitus, sleep disorders, and depression are asso-
ciated with autonomic nervous system overactivity through the 
limbic system. Studies that examine the relationship between tin-
nitus, sleep disorders, depression, anxiety, and stress using PSG 
and questionnaires can provide a better understanding of sleep 
patterns, autonomic nervous system function, and electrophysi-
ological models.
Support (if any): 
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RECEIVING OPIOID MEDICATION FOR OPIOID USE 
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Myles Finlay1, Poppy Gardiner2, Marian Wilson3, Devon Hansen1, 
Matthew Layton2

1 Washington State University, 2 Elson S. Floyd College of 
Medicine, Washington State University, Spokane, Washington, 
USA, 3 Washington State University: College of Nursing

Introduction: Chronic pain is a prevalent condition often treated 
with opioid medication. Opioids, such as methadone, are also 
used to treat opioid use disorder (OUD). As central nervous sys-
tem depressants, opioids can exacerbate sleep problems, particu-
larly those due to respiratory issues. This study investigates sleep 
quality and respiratory distress measures in adults with Chronic 
Pain (CP) receiving opioid medication and those with OUD 
receiving methadone.
Methods: Adults (18years+) in the CP group had a “moder-
ate” daily level of pain (≥5 on a 0-10 Numeric Pain Scale [NPS]) 
and were prescribed opioids. Adults (18years+) in the OUD 
group were enrolled in an opioid treatment program and taking 
methadone daily. All participants rated their pain intensity and 
interference scales using the PROMIS. NightOwl mini dispos-
able home sleep tests (Ectosence, Leuven, Belgium) were used to 
record total sleep time (TST), time in bed (TIB), sleep efficiency 
(SE), and apnea-hypopnea index (AHI) for all participants.
Results: In total, N= 17 (12 women) provided data, N=9 (6 
women 60y±12y [Mean ± SD]) in the CP group and N=8 (6 
women 45.5y±12.3y) in the OUD group. Average pain intensity 
and interference T-scores were 69.4±8.1 and 69.72±6.5 for CP 
and 59.6±7.9 and 58.4±9.1 for OUD (t>-2.45, p< 0.02). CP par-
ticipants spent 8.6±2.8h TIB and 5.08±2.3h asleep, resulting in 
an SE of 61.4±24.9% and a predicted AHI of 6.6±6.4, indicative 
of mild sleep apnea. OUD participants spent 8.27±2.93h TIB 
and 4.19±2.03 hours asleep, resulting in an SE of 54.86±19.35% 
and a predicted AHI of 21.4±27.7, indicative of moderate sleep 
apnea (all p>0.05).
Conclusion: Although the CP group reported significantly 
higher pain intensity and interference scores, objective sleep data 
showed the OUD group had higher measures of sleep apnea and 
worse sleep efficiency. This preliminary data warrants further 
exploration of sleep quality and respiratory status among adults 
with chronic pain and OUD receiving maintenance treatment 
with opioids.
Support (if any): 
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EFFECT OF ACETAZOLAMIDE ON BREATHING 
STABILITY IN OPIOID-ASSOCIATED SLEEP-
DISORDERED BREATHING
Danny Greig1, Ruchi Rastogi2, Chandra Miryala2, M Badr2, 
Lili Zhao2, Susmita Chowdhuri2

1 John D. Dingell VAMC, 2 JDDVAMC

Introduction: The mechanisms of opioid-induced sleep disordered 
breathing (SDB) are unclear. Reduced cerebral vascular respon-
siveness to CO2 may increase breathing instability. Whether aceta-
zolamide (ACZ) can enhance breathing stability in opioid-SDB 
by reducing loop gain and/or enhancing cerebrovascular respon-
siveness to CO2 (CVR) has not been studied. We hypothesized 
that in patients with opioid-SDB, ingestion of ACZ will alleviate 
breathing instability during NREM sleep by reducing the apneic 
threshold (AT) and plant gain, and/or by increasing CVR
Methods: Seven participants with opioid-associated SDB (age 
48.4±15.8 yr, BMI 32.1±6.9 kg/m2, 4 male, 2 female, 1 trans-
gender, apnea-hypopnea index 39.2±21.8/hr, central apnea index 
3.2±5.2/hr, morphine equivalent dose: 29.8±9.2 mg) were rand-
omized to oral ACZ 500 mg vs. placebo twice a day for 6 days. 
On day-4, while on the drug, middle cerebral artery velocity 
(MCAV) was measured while awake using transcranial doppler 
ultrasound. Multiple trials with hyperoxia hypercapnic breath-
ing determined cerebrovascular conductance (CVC): ΔMCAV/
Δmean arterial pressure, where Δ=trial minus baseline values, 
and slope of CVR: ΔCVC/ΔPETCO2. This was followed by 
measurement of AT using noninvasive mechanical ventilation 
during NREM sleep, and PSG on a subsequent night while still 
on the drug. Plant gain (PG) and controller gain (CG), com-
ponents of loop gain, were determined using published meth-
ods. Average data from multiple CVR trials and AT trials are 
reported. Serum opioid levels were measured on experimental 
nights. Serum bicarbonate levels: ACZ: 19.7±2.6 mEq/L vs. pla-
cebo: 27.2±3.3 mEq/L.
Results: Four participants have completed both arms of the 
study. Data are presented as ACZ vs. placebo (n=4): CVC 
68.1±16.3 vs. 72.9±21.1 units, CVR 1.9±0.4 vs. 2.0±0.6 unit/
mmHg; AT trials: eupneic PETCO2 33.3±4.4 mmHg vs 41.1±3.4 
mmHg (p< 0.001), eupneic minute ventilation 11.8±3.6 L/min 
vs. 7.4±1.5 L/min (p=0.08), AT-PETCO2 29.8±4.7 mmHg vs 
38.0±3.4 mmHg (p=0.002), PG 3.1±0.7 vs. 5.8±0.7 mmHg/L/
min (p=0.02), CG 2.6±0.8 vs. 2.0±0.9 L/min/mmHg.
Conclusion: In participants with opioid-associated SDB, com-
pared with placebo, ACZ significantly decreased the AT during 
NREM sleep, indicating increased breathing stability related 
to a significantly reduced PG, with reduced eupneic PETCO2. 
However, there was no change in CVR with ACZ. Additional 
studies will determine the role of ACZ therapy in opioid-asso-
ciated SDB.
Support (if any): VHA CSRD 1I01CX001938-02A0
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SUBCLINICAL BRAINSTEM COMPRESSION
Jose Rodriguez Velez1, Pedro Baez Gutierrez1, Patricia 
Fernandez Hawa1, Lissette Jimenez Davila1

1 VA Caribbean Health Care System

Introduction: Sleep breathing disorders (SBDs) are character-
ized by recurrent episodes of apnea (cessation of breathing) or 
hypopnea (reduced breathing) during sleep, arising from over-
lapping pathophysiological mechanisms. Central sleep apnea is 
not a singular disorder but can occur independently or as part 
of other clinical syndromes. It is primarily caused by a transient 
loss of output from the pontomedullary pacemaker, affecting 
respiratory muscles such as the diaphragm, thorax, and abdo-
men. Various pathophysiological classifications exist, including 
high loop gain associated with conditions like heart failure, and 
rhythm generation failure due to brainstem disorders. Among 
the latter, Chiari malformation is well-documented, though 
data are limited. The exact mechanism remains unclear, but it is 
hypothesized that central apneas may result from dysfunction of 
the respiratory center due to medulla oblongata compression or 
vascular compression causing ischemia. Brainstem compression 
may also affect the reticular activating system, and compres-
sion or stretching of the glossopharyngeal nerve could impair 
afferent input from the carotid bodies, affecting the chemoreflex. 
Damaged chemoreceptors may reduce responsiveness to CO2, 
leading to central apneas.
Methods: Case presentation
Results: We present a case of a 40-year-old male with predom-
inantly central sleep apnea, evaluated for Chiari malformation. 
MRI revealed a 3mm tonsillar herniation, which did not meet 
the criteria for Chiari malformation Type I but suggests a poten-
tial cause for the central sleep apnea.
Conclusion: This case highlights the need for further investiga-
tion into the pathophysiology of central sleep apnea, particu-
larly regarding the severity of anatomical brainstem disorders 
that might trigger such apneas.
Support (if any): 
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Introduction: Sleep-disordered breathing (SDB) dispropor-
tionately affects socioeconomically disadvantaged populations, 
including minoritized racial and ethnic groups and rural com-
munities. Community-based health centers (CBHCs) are critical 
to help address structural healthcare inequities by providing care 
to socioeconomically disadvantaged populations. However, lit-
tle is known about the prevalence of SDB in CBHCs, although 
these data can inform resource allocation and intervention by 
identifying high-need populations and prioritizing areas with the 
greatest burden of SDB.
Methods: We investigated the prevalence of SDB among adults 
seeking care at CBHCs between 2012 and 2022 using electronic 
health record data from the OCHIN network of community 
health organizations, comprised of >34,500 providers at >2,000 
healthcare delivery sites across 40 states. SDB cases were identified 
using ICD-9-CM/ICD-10-CM and CPT/HCPCS codes. Central 
sleep apnea (CSA), obstructive sleep apnea (OSA), or other/
unspecified sleep apnea subtypes were identified using ICD-9-CM/
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ICD-10-CM codes. Demographic data were obtained from 
patient’s initial encounter during the study period. Comorbidities 
were identified using ICD-9-CM/ICD-10-CM codes, vital meas-
ures (i.e., blood pressure, height, weight), and medications. We 
used descriptive statistics to obtain frequencies and percentages.
Results: Among 4,167,921 adults, the median age at first encoun-
ter was 39 [IQR: 27-54] years. Most (57%) were women, White 
(60%), non-Hispanic (NH, 62%), non-Veteran (57%), and resided 
in the Western region (59%). Additionally, 30% reported incomes < 
25% of the federal poverty level, and 36% had Medicaid. SDB was 
diagnosed in 168,937 (4%) patients. The OSA subtype was most 
prevalent (3%), followed by other/unspecified apnea (2%), and 
CSA (0.1%). Among OSA patients, 42% were aged 50–65 years, 
54% were NH-White, 52% were men, and 45% never smoked. 
Hypertension (74%), obesity [BMI ≥30 kg/m2] (65%), and diabetes 
(38%) were prevalent comorbidities among individuals diagnosed 
with OSA. The prevalence of SDB increased among patients aged 
18-34 years (9% to 15%), NH-Black patients (12% to 16%), and 
Hispanic patients (9% to 20%), while in other groups the preva-
lence either decreased or remained stable between 2012 and 2022.
Conclusion: At 4%, SDB is prevalent among patients seeking 
care in CBHCs, especially among those with comorbidities. 
Expanding adequate and high-quality sleep medicine services 
through CBHCs may advance sleep health equity.
Support (if any): 
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Introduction: Racial, ethnic and socioeconomically disadvan-
taged minorities are more likely to experience insufficient sleep, 
sleep disorders, and negative cardiovascular (CV) outcomes. 
However, pathways linking health disparities to sleep distur-
bances and CV outcomes are largely underexplored. We leveraged 
electronic health record (EHR) data from the Accelerating Data 
Value Across a National Community Health Center Network 
(ADVANCE) Clinical Research Network (CRN) to identify 
social risk factor clusters, assess their association with obstructive 
sleep apnea (OSA), and determine relevant clinical predictors of 
cardiovascular (CV) outcomes among those experiencing OSA.
Methods: Geographically informed social indicators were used to 
define social risk factor clusters via latent class analysis. EHR-wide 
diagnoses were used as predictors of 5-year incidence of major 
adverse CV events (MACE) using STREAMLINE, an end-to-end 
rigorous and interpretable automated machine learning pipeline.
Results: Analyses among over 1.4 million individuals revealed 
three major social risk factor clusters: lowest (35.7%), average 
(43.6%) and highest (22.7%) social burden. In adjusted analyses, 
those experiencing highest social burden were less likely to have 
received a diagnosis of OSA when compared to those experienc-
ing lowest social burden (OR [95%CI]=0.85[0.82-0.88]). Among 
those with OSA and free of prior CV diseases (N=4,405), per-
formance of predicting incident MACE reached a AUC of 0.70 
overall but varied when assessed within each social risk factor 
cluster. Feature importance also revealed that different clinical 
factors might explain predictions among each cluster.

Conclusion: Results suggest relevant health disparities in the 
diagnosis of OSA and across clinical predictors of CV diseases 
among those with OSA, across social risk factor clusters, indicat-
ing that tailored interventions geared toward minimizing these 
disparities are warranted.
Support (if any): This research was, in part, funded by the 
AIM-AHEAD program, National Institutes of Health (NIH) 
Agreement NO. 1OT2OD032581-01. ADVANCE’s partici-
pation in PCORnet® is funded through the PCORI Award 
RI-OCHIN-01-MC.
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Introduction: Obstructive sleep apnea (OSA) is a prevalent condi-
tion among Veterans affecting 24% and ranking among the top five 
most common diagnoses in the Veterans Health Administration 
(VHA). Epidemiologic studies demonstrate a strong association 
between OSA and cardiometabolic disease. This study describes 
the temporal distribution of common cardiometabolic comorbidi-
ties in relationship to the first sleep test within VHA.
Methods: This study is a sub-analysis of data from a larger 
project leveraging Artificial Intelligence (AI) to predict which 
Veterans with OSA are most likely to develop cardiometabolic 
comorbidities. Data from 24 million Veteran records collected 
between 1999 and 2022 were analyzed using Current Procedural 
Terminology for diagnostic sleep testing, and International 
Classification of Disease 9 and 10 codes for OSA and cardio-
metabolic comorbidities. Prevalence of comorbidities was doc-
umented within two years prior to the first sleep study (T0) and 
for up to 22 years afterwards. A preliminary logistic regression 
model was used to predict the likelihood of developing an addi-
tional comorbidity after T0.
Results: The analysis identified 1.3 million Veterans who under-
went sleep testing within VHA, with 939,954 having at least one 
comorbidity. Within two years prior to T0 the following comor-
bidities were observed: hypertension 54%, diabetes mellitus 29%, 
coronary artery disease 22%, heart failure 8.5%, stroke 8.9%, 
and atrial fibrillation 7.4%. After T0 the number of Veterans 
with these comorbidities increased: hypertension 60%, diabetes 
mellitus 42%, coronary artery disease 33%, heart failure 18%, 
stroke 16%, and atrial fibrillation 15%. At T0 44% had at least 
two comorbidities, 21% had at least three comorbidities, 9% had 
at least four comorbidities. An initial logistic regression predic-
tive model has an AUROC of 0.74 with OSA having an odds 
ratio of 2.13 for developing a new comorbidity after T0.
Conclusion: These findings suggest many Veterans have already 
developed significant cardiometabolic comorbidities by the time 
of OSA diagnoses, with additional diagnoses occurring sub-
sequently. This may reflect increased healthcare engagement 
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leading to the diagnosis of comorbidities or potentially indicate 
a causal relationship. Additional research is needed to better 
define the relationship between OSA and incident comorbidities.
Support (if any): Million Veteran Program MVP063.
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SLEEP APNEA PATHOPHYSIOLOGICAL TRAITS AND 
CARDIOVASCULAR OUTCOMES: THE MULTI-ETHNIC 
STUDY OF ATHEROSCLEROSIS
Raichel Alex1, Ali Azarbarzin1, Susan Redline2, Scott Sands1

1 Brigham and Women’s Hospital and Harvard Medical School, 2 
Department of Medicine, Brigham and Women’s Hospital, Harvard 
Medical School

Introduction: Identifying which patients with obstructive sleep 
apnea (OSA) are at elevated risk for major adverse cardiovas-
cular events (MACE) may help target treatment to those most 
likely to benefit. Here we evaluated whether OSA-related MACE 
risk differs by underlying pathophysiology. Since augmented 
cardiopulmonary responsiveness to respiratory events may con-
tribute to adverse cardiovascular outcomes of OSA, we tested 
the hypothesis that OSA patients with increased loop gain 
(OSAHighLG) are at increased MACE risk, whereas those with-
out elevated loop gain (OSALowLG) are not.
Methods: At-home polysomnography from Multi-Ethnic Study 
of Atherosclerosis provided measures of pathophysiologi-
cal traits (loop gain, collapsibility, muscle compensation, and 
arousal threshold). MACE was defined as incident myocardial 
infarction, resuscitated cardiac arrest, stroke, or cardiovascu-
lar mortality. Cox proportional hazard modeling evaluated 
the association between MACE and OSAHighLG (apnea-hy-
popnea index [AHI]≥15 events/hr and loop gain>median) and 
OSALowLG compared to non-OSA controls (AHI< 15) adjust-
ing for age, sex, body mass index, race, hypertension, diabetes, 
and smoking. Sensitivity analyses assessed severe OSA (AHI>30) 
separately. Secondary analyses 1) redefined OSA severity sub-
groups using hypoxic burden >32 %min/hr (i.e. HBHighLG, 
HBLowLG), 2) examined other endotypic traits, and 3) evalu-
ated a simplified biomarker of loop gain (periodicity per event 
cycle length variability).
Results: In the sample (N=1968, age:68.5±9.1 years, 
AHI:24.3±19.4 events/hr, follow-up:8.3±1.9 years), 11.4% 
exhibited MACE events. Increased MACE risk was observed in 
OSAHighLG (hazard ratio [95%CI] vs controls: 1.79[1.17-2.73], 
N=586) but was less evident in OSALowLG (1.46[0.94-2.27], 
N=586; difference ratio:1.23[0.83-1.82]). MACE risk was mark-
edly increased in severe OSAHighLG (2.23[1.40-3.54], N=333) 
but not in severe OSALowLG (1.32[0.74-2.35], N=252). Defining 
OSA severity using hypoxic burden yielded similar results 
(HBHighLG:1.82[1.19-2.78] vs. HBLowLG:1.35[0.86-2.12]). 
OSA-related MACE risk also tended to be higher with greater 
vs. milder collapsibility (1.81 vs. 1.47) and good vs. poor com-
pensation (1.80 vs. 1.48), but not with high vs low arousal 
threshold (1.68 vs. 1.57). MACE risk was higher in OSAHighLG 
compared to OSALowLG based on periodicity (2.15[1.42-3.26] 
vs. 1.15[0.72-1.82]; difference ratio: 1.87[1.25-2.80]).
Conclusion: Elevated MACE risk in OSA is particularly evi-
dent in patients with elevated loop gain. Pathophysiological trait 
measures may improve identification of OSA patients who are at 
elevated risk of adverse cardiovascular outcomes.
Support (if any): 
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COMPARING ACCURACY, SENSITIVITY, 
AND SPECIFICITY OF ACTIGRAPHY TO 
POLYSOMNOGRAPHY IN COGNITIVELY NORMAL 
OLDER ADULTS WITH OBSTRUCTIVE SLEEP APNEA
Mark Bernard1, Joshua Gills1, Shrestha Shah2, Anthony Briggs1, 
Toluwalase Akinluyi1, Nia Ojemen1, Luisa F. Figueredo3, 
Julian McBride1, Elena Valkanova4, Andrew Varga5, Girardin Jean-
Louis6, Ricardo Osorio3, Omonigho Michael Bubu3

1 NYU Grossman School of Medicine, 2 Georgia Institute of 
Technology, 3 Department of Psychiatry, New York University 
Grossman School of Medicine, 4 University of South Florida, 
5 Division of Pulmonary, Critical Care and Sleep Medicine, 
Department of Medicine, Icahn School of Medicine at Mount 
Sinai, 6 University of Miami Miller School of Medicine

Introduction: There is continued research interest in determining 
the concordance between polysomnography (PSG) and actigra-
phy, particularly in individuals with Obstructive Sleep Apnea 
(OSA). We investigated the accuracy, sensitivity, and specificity 
of actigraphy-measured sleep vs. PSG in a cohort of older adults 
with and without OSA.
Methods: PSG for each participant was recorded overnight at 
bedside. During a separate period of seven consecutive nights, 
actigraphy was collected for each participant at home using 
wrist-worn actigraphs on the non-dominant hand. Sleep time 
was validated with participant-provided sleep logs. Statistical 
analyses, including t-tests, chi-square tests, and sensitivity-spec-
ificity assessments, were performed. Lin’s concordance cor-
relation coefficient (CCC) and reduced major axis regression 
(RMAR) were utilized as measures of agreement and propor-
tional bias, respectively.
Results: The study included 151 community-dwelling older 
adults (ages 47-84) evaluated at the NYU Alzheimer’s Disease 
Research Center and enrolled in studies investigating sleep health 
and aging. Of the 151 participants, 108 (71.5%) were white, 43 
(28.5%) were Black/African American, and 71 (47.0%) had OSA 
(defined as apnea hypopnea index [AHI] > 5%). Among mean 
PSG-measured sleep parameters, Sleep Efficiency was 81.2% 
(SD 11.81%), Total Sleep Time (TST) 373.4 (76.06) minutes, 
Sleep Latency 12.4 (22.34) minutes, and Wake Time 72.6 (45.4) 
minutes. Sensitivity, specificity, and accuracy of actigraphy com-
pared to PSG were low: 0.646, 0.220, and 0.500, respectively. 
Among participants with OSA, sensitivity was slightly lower 
(0.634), and specificity slightly higher (0.234), with similar accu-
racy (0.500). The largest difference among measures was in TST 
in both OSA and non-OSA participants: actigraphy overesti-
mated TST by 26.23 (100.13) minutes overall, and 16.47 (102.47) 
minutes in OSA participants. Lin’s CCC was low (< 0.9) for all 
actigraphy-measured parameters compared to PSG, regardless 
of OSA status. In addition, RMAR slopes (≠ 1) suggest propor-
tional bias across all measures, while RMAR intercepts (≠ 0) 
for all measures show fixed bias, regardless of participant OSA 
status.
Conclusion: In this study population, there was low accuracy 
and concordance of actigraphy measured sleep parameters 
compared to PSG, with both proportional and fixed bias across 
measures, regardless of OSA status. This suggests that OSA sta-
tus is not a factor in PSG/Actigraphy concordance.
Support (if any): 
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APPLICATION OF REDUCED TIDAL VOLUME INDEX 
AND VENTILATION LOSS DERIVED FROM EIT FOR 
DIAGNOSING AND ASSESSING SEVERITY OF OSA
Sung Wan Kim1, Jeon Gang Doo2

1 Kyung Hee Medical Center, Kyung Hee University, 2 Nowon Eulji 
Medical Center, Eulji University

Introduction: Overnight polysomnography (PSG) is an old 
standard study used to diagnose obstructive sleep apnea (OSA), 
and apnea- hypopnea index (AHI) is usually used to define the 
severity of OSA. However, the severity of OSA may be too com-
plex to be accurately defined solely based on the AHI. We aimed 
to explore new parameters (reduced tidal volume index and ven-
tilation loss) for measuring respiratory events during sleep and 
assessing the individual severity of OSA using electrical imped-
ance tomography (EIT) technology.
Methods: PSG and EIT were simultaneously performed on 30 
adult male subjects with snoring and sleep apnea symptoms. The 
outcome parameters of PSG were AHI, oxygen desaturation 
index (ODI), and mean and lowest SpO2. The outcome parame-
ters of EIT were the detection of low tidal volume (LTV) or very 
low tidal volume (VLTV), reduced tidal volume index (RTI), and 
ventilation loss (VL). LTV and VLTV were defined as respiratory 
events measured by EIT, characterized by abnormally reduced 
tidal volume during sleep. The RTI was defined as the average 
number of LTV and VLTV events per hour of sleep. The VL 
was calculated as the percentage of ventilation depleted by all 
detected LTV and VLTV events. The agreement of detected res-
piratory events between PSG and EIT was compared. And the 
relationship between AHI and RTI was evaluated. Finally, the 
correlation between the outcome parameters of PSG and EIT 
was assessed.
Results: Respiratory events detected between PSG and EIT in 
the Bland-Altman plot were in good agreement. Linear regres-
sion analysis demonstrated a statistically significant correlation 
between AHI and RTI (R2 = 0.798; p < 0.001). RTI showed 
a statistically significant correlation with AHI (r = 0.893), 
ODI (r=0.894), lowest SpO2 (r = -0.815), and mean SpO2 (r = 
-0.711) (all p< 0.001). VL varied considerably between subjects. 
However, VL also showed a significant statistical correlation 
with AHI (r=0.819), ODI (r=0.830), lowest SpO2 (r = -0.720), 
and mean SpO2 (r = -0.618) (all p< 0.001).
Conclusion: The combination of RTI and VL in EIT might be a 
promising tool for supplementing PSG limitations in diagnosing 
OSA and understanding its individual severity.
Support (if any): 
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A MACHINE LEARNING APPROACH FOR TARGETED 
OBSTRUCTIVE SLEEP APNEA CASE-FINDING IN 
OUTPATIENT CLINICS
Zachary Oatley1

1 Northeast Ohio Medical School

Introduction: OSA is a disease characterized by repeated apnea, 
oxygen desaturation, and fragmented sleep, with an estimated 
population prevalence of 12%. Most OSA patients are undi-
agnosed, contributing to a substantial health and economic 

burden; however, no standardized screening protocol has been 
recommended. This study proposes a novel two-step, machine 
learning-enabled approach to OSA case-finding in outpatient 
settings.
Methods: Two models were developed using data from 5,761 
patients in the Sleep Heart Health Study. The first step leverages 
routinely available electronic health record (EHR) data, ena-
bling automatic risk score generation in the EHR user interface. 
High-risk patients are flagged for further evaluation to identify 
unrecognized symptoms and refine the risk prediction. This pro-
cess enables targeted use of clinical resources while identifying 
patients at elevated OSA risk. Available features included demo-
graphic information, hypertension incidence, body size measure-
ments, and engineered indices. OSA was defined using AHI>15, 
measured by 4% oxygen desaturation with or without arousal. 
Feature selection was conducted using lasso regularization and 
recursive feature elimination with repeated 5-fold cross-valida-
tion, retaining features selected by both models. The final model 
employed XGBoost with monotonic constraints and shapely 
additive values for interpretability. Hyperparameters were tuned 
using Bayesian optimization with repeated cross-validation at 
each iteration before testing on a hold-out dataset to measure 
model performance.
Results: The first and second steps of the approach achieved 
AUROC scores of 0.721 and 0.793, respectively. The per-
formance was analyzed sequentially to simulate a low-cost 
case-finding workflow. Using only EHR data, 40.2% of patients 
had significant OSA risk (>12%). Following sleep-specific data 
collection, 72.7% of flagged patients had a predicted OSA risk of 
>25%. At these risk thresholds, the combined approach yielded 
a positive predictive value of 39.8%, a sensitivity of 68.7%, and 
a specificity of 77.8%, successfully identifying over two-thirds of 
OSA cases.
Conclusion: This study demonstrates the feasibility of a machine 
learning approach for efficient and targeted OSA case-finding in 
outpatient settings. Viewing personalized risk scores, clinicians 
can decide whether to pursue further action according to clinical 
judgment, care priorities, and time constraints.
Support (if any): Data used was from the Sleep Heart Health 
Study, supported by NHLBI funding grants.
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A COMPARISON OF HOME SLEEP APNEA TESTING 
ORDERED BY PRIMARY CARE PROVIDERS AND SLEEP 
SPECIALISTS
Loretta Colvin1

1 SSM Health - St. Louis

Introduction: United States (U.S.) sleep centers face workforce 
shortages, declining reimbursement, and growth in value-based 
care payment models. Thus, alternative options for obstruc-
tive sleep apnea (OSA) care that reduce cost and better utilize 
resources are needed. Expanded primary care provider (PCP) 
roles in OSA care lower costs and achieve similar clinical out-
comes to specialists, but are less common in the U.S. This study 
compared performance metrics and OSA diagnosis for PCP and 
specialists utilizing home sleep apnea testing (HSAT).
Methods: A retrospective cohort study compared PCP referrals 
for specialist consultation or HSAT; Group 1 was referred for 
consultation with subsequent HSAT ordered by the specialist 
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while Group 2 had PCP-ordered HSAT before specialty clinic 
consultation. Full pathway completion included encounters 
for both clinic and HSAT. Electronic health record data were 
extracted and analyzed using Pearson χ² for completion and 
proportion diagnosed or Mann Whitney U independent samples 
test for wait times.
Results: Of the 1,535 referrals placed, completion rates for 
Groups 1 and 2 were similar for first encounter (36% vs. 42%, p 
=.10) and second encounter (23% vs. 22%, p =.95), respectively. 
For the 565 completed first encounters, referral rates were sim-
ilar for the second encounter for Groups 1 and 2 (78% vs. 79%, 
p =.77). Diagnosis rates were lower in Group 1 compared to 
Group 2 (21% vs. 37%, p <.001). Full pathway was completed 
by 347, median days to pathway completion were longer for 
Group 1 compared to Group 2 (84 [IQR: 50-99] vs. 40 [27-56], 
p <.001). Respective OSA diagnosis rates were similar (94% vs. 
100%, p =.10). For these groups (n=347), demographic and dis-
ease characteristics did not differ, including age 45 years [27-38], 
55% male, BMI 32 kg/m2, respiratory event index (3% criteria) 
21/hr [10-39], and nadir oxygen saturation 78% [74-82%], with 
all p >.05.
Conclusion: Similar or better diagnosis rates and performance 
metrics were achieved by HSAT ordered by PCP compared to 
sleep specialists for uncomplicated OSA. Expanding PCP roles 
in ordering HSAT prior to referral for specialist consultation 
appears to be a feasible alternative to specialist consult prior to 
HSAT.
Support (if any): none
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A REMOTE-PATIENT-MONITORING (RPM) SYSTEM 
USING FDA CLEARED WEARABLE TECHNOLOGY 
FOR OSA MANAGEMENT OVERCOMES DEFICIENCIES 
FOUND IN PAP AHI RPM DATA
Jerald Simmons1, Maggie Lavender1, Stormy Lopez1, 
Sam Sadeghian2

1 Comprehensive Sleep Medicine Associates, 2 REST Technologies, 
Inc.

Introduction: Advancements in OSA treatment monitoring 
now include nightly Remote Patient Monitoring (RPM), typ-
ically from PAP machines (PAP-RPM). Recognizing PAP-
RPM’s limitations, we present practical examples of a superior 
approach implemented at CSMA using the REST-Tracker RPM 
(RT-RPM) system for capturing nightly OSA-metrics.
Methods: The REST-Tracker employs a Ring-Oximeter 
with Cardiopulmonary Coupling (CPC) analysis through 
SleepImage™, an FDA-cleared cloud-computing system. It 
provides OSA metrics at two sensitivity levels (sAHI_3% and 
sAHI_4%) with longitudinal viewing and automated data sur-
veillance for workflow optimization.
Results: From about 300 RT-RPM patients with OSA, managed 
by a variety of treatment methods, ranging from PAP, Inspire-
HGNS, Oral-Appliance-Therapy to orthodontics, we pres-
ent three cases, all on PAP in whom PAP data, available from 
ResMed Airview platform, demonstrating RT-RPM’s ability to 
capture treatment deficiencies not observed by PAP-RPM: Case 
1: A 74-year-old male with OSA, using Inspire and PAP therapy, 
showed increased sAHI on RT-RPM (sAHI_3% 14.7/SD 5.7, 
sAHI_4% 8.4/SD 4.1) despite normal PAP-RPM data (pAHI 
3.7/SD 2). Investigation revealed correlation with intermittent 

alcohol use, detected only through RT-RPM. Case 2: A 76-year-
old female’s RT-RPM detected elevated sAHI (sAHI_3% 27.5/
SD 12.9, sAHI_4% 16.4/SD 7.8) while PAP-RPM remained 
normal (pAHI 3.4/SD 1.8). Investigation revealed high-altitude 
vacation effects, leading to PAP pressure adjustments and oxy-
gen supplementation. Case 3: A 78-year-old female with severe 
OSA on combination therapy showed normal PAP-RPM data 
(pAHI 0.8/SD 1.4) but elevated RT-RPM readings (sAHI_3% 
26.2/SD 6.7, sAHI_4% 15.9/SD 5.9), matching persistent symp-
toms and necessitating treatment modifications.
Conclusion: These cases demonstrate PAP data’s inadequacy 
in identifying intermittent OSA exacerbations. Our group has 
demonstrated a clear distinction between the pAHI and sAHI 
sensitivities, reported in a separate abstract. Besides the signif-
icantly lower sensitivity identifying residual OSA by the pAHI, 
PAP-RPM is limited to only provide OSA metrics while the 
patient is on therapy, were as RT-RPM provides metrics regard-
less of therapy type or usage, giving a more significant indication 
of morbidity impact from OSA status. We conclude that relying 
solely on PAP data for OSA patient monitoring is not sufficient 
to be deemed a standard of care goal since better methods are 
now becoming available with advanced wearable technologies.
Support (if any): 
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UNMASKING OBSTRUCTIVE SLEEP APNEA: 
ESTIMATED PREVALENCE AND IMPACT IN THE 
UNITED STATES
Ibrahim Sönmez1, Alexandre Vo Dupuy1, Kristina Yu2, John Cronin2, 
John Yee2, Ali Azarbarzin3
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Introduction: Obstructive sleep apnea (OSA) is a serious, chronic 
sleep-related breathing disease, characterized by repeated upper 
airway obstructions during sleep, leading to episodes of dis-
rupted breathing, sleep fragmentation, and reduced oxygen sat-
uration. Adjusting for obesity as a major risk factor, we aimed 
to estimate the up-to-date prevalence of OSA in United States 
(US) adults in 2024.
Methods: We conducted a literature-based analysis to identify 
studies of OSA prevalence in the general or community adult 
population, using the AHI4 criteria (all apneas plus hypopneas 
with ≥ 4% oxygen desaturation) from polysomnography or 
home sleep apnea test. OSA was defined as having an AHI4 ≥ 
5 events/hour. For the total prevalence, we estimated age- and 
gender-specific rates based on eligible studies and extrapolated 
missing data (e.g., age-group) from studies where data were avail-
able. The base-year estimation for 2004 was calculated by aver-
aging age-specific total OSA prevalence data from these studies, 
accounting for methodological and population differences, to 
establish a foundational baseline for further adjustments. We 
calculated the obesity population attributable fraction (PAF) 
which was applied to base year estimates to project OSA prev-
alence in year 2024 adjusting for obesity and extrapolated to 
the US Census population data. The AHI distribution of mild 
(5-< 15), moderate (15-< 30) and severe (>30 events/h) were also 
estimated.
Results: Total of 80.6 million individuals were estimated to be 
living with OSA in the US in 2024, of whom 47,623,848 (59%) 
were males and 32,967,117 (41%) females. This translates to 
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32.2% overall prevalence in the US among adults aged 20 years 
and older, with 39% males and 25.8% females, adjusting for obe-
sity. The AHI severity distribution was estimated to be 61% mild, 
24% moderate, and 15% severe.
Conclusion: Our findings indicate that OSA is highly preva-
lent among US adults. Despite its substantial prevalence, OSA 
remains largely undiagnosed, highlighting the urgent need for 
improved screening and diagnosis as well as greater awareness 
about the chronic and serious complications of untreated OSA.
Support (if any): Apnimed Inc.
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ESTIMATING UNDERDIAGNOSIS OF OBSTRUCTIVE 
SLEEP APNEA IN MEDICARE CLAIMS DATA
Zachary Marcum1, Dominic Nunag1, Saif Rathore2, Matthew Davis1
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Introduction: Claims-based measurement often underestimates 
the prevalence of chronic diseases, such as obstructive sleep 
apnea (OSA), due to the underreporting of diagnosis codes on 
billing records. Despite this limitation, claims data remain a val-
uable source for understanding disease burden due to their large 
sample sizes and patient-level, longitudinal follow-up capabili-
ties. To address the underestimation of chronic disease preva-
lence in claims data, a mathematical framework can be applied 
to leverage the longitudinal diagnosis information and adjust the 
estimates for undiagnosed cases.
Methods: We applied the method described by Stocking et al 
(2023), which identifies latent individuals—those likely to have 
the condition but not yet diagnosed—to estimate the corrected 
prevalence of OSA in 2023. This study used a 100% sample of 
Medicare fee-for-service (FFS) beneficiaries ≥65 years who were 
continuously enrolled between January 1, 2018, and December 
31, 2023 (1-year baseline and 5 years of follow-up). OSA was 
defined as ≥1 inpatient claim or ≥2 outpatient claims with rele-
vant diagnosis codes in any position (ICD-10: G47.30, G47.33, 
or G47.39). Using 2019 as the first follow-up year and assuming 
patients first diagnosed with OSA in 2020 or later also had the 
condition in 2019, we calculated the ratio of latent to diagnosed 
prevalence for 2019. This ratio was then applied to a separate 
cohort of beneficiaries continuously enrolled in 2023 to estimate 
the corrected prevalence of OSA for that year.
Results: The 5-year cohort included 14,939,076 beneficiaries, 
of whom 2,371,642 were identified as having OSA between 
2019 and 2023, with approximately 49% initially diagnosed in 
2019. Applying the ratio of latent to diagnosed prevalence to the 
2023 cohort (N=22,121,159), the prevalence estimate of OSA 
increased from a diagnosed prevalence of 9.2% to a corrected 
prevalence of 18.9%.
Conclusion: By using a cohort of Medicare FFS beneficiaries 
and applying a mathematical approach to correct for underdiag-
nosis, the corrected prevalence of OSA in 2023 (18.9%) was esti-
mated to be approximately 2.1-times higher than the diagnosed 
prevalence derived from cross-sectional claims data alone. This 

corrected epidemiologic estimate can help decision-makers bet-
ter assess the budget impact of emerging therapeutics for OSA.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a serious, chronic 
sleep-related breathing disease characterized by repeated upper 
airway obstructions during sleep, leading to disrupted breath-
ing, sleep fragmentation, impaired sleep quality, and reduced 
oxygenation. Despite growing awareness, OSA remains underdi-
agnosed and undertreated, especially in mild to moderate cases 
and among non-obese individuals with the disease. Positive 
airway pressure (PAP) is the standard treatment, but its use is 
limited by patient satisfaction, convenience, comfort, and OSA 
underdiagnosis.
Methods: An epidemiologic model was developed to estimate 
the number of adults aged ≥18 with OSA in the United States 
with a current unmet need for OSA treatment due to intoler-
ance or refusal of PAP, or lack of PAP treatment being offered. 
The prevalence of OSA was calculated from U.S. Census and 
published age, sex, and BMI-based prevalence rates from the 
Wisconsin Sleep Cohort Study (AASM 2007 criteria) adjusted 
to AASM 2012 scoring criteria and a published model predicting 
change in OSA incidence up to year 2025. Diagnosis rate was 
obtained from the 2016 AASM study on the clinical and eco-
nomic burden of OSA in the U.S which utilized data from the 
Wisconsin Sleep Cohort Study. Treatment rates were obtained 
from analyses of real-world data from commercial, Medicare 
and Medicaid medical and pharmacy claims, and clinical prac-
tice settings.
Results: With prevalence estimates ranging from 24% to 33%, 
up to ~85.6M adults in the U.S. have OSA, of  whom 68.5M 
(80%) are undiagnosed. Among the 1 in 5 individuals with 
OSA who are diagnosed (~17.1M), up to 4.5M (26%) remain 
untreated. Additionally, of  those who initiate PAP therapy, 
more than half  (63%; ~10.8M) discontinue treatment or 
fail to meet Medicare treatment adherence criteria. Overall, 
among the 20% of  patients who are diagnosed, between 9M 
and 12.5M adults in the U.S. may not be adequately managed 
with PAP.
Conclusion: OSA in the U.S. poses a substantial challenge, with 
millions of diagnosed OSA patients potentially not receiving 
adequate treatment. Additionally, a significant portion of OSA 
cases remain undiagnosed. The variability in published OSA 
prevalence rates underscores the need for more accurate esti-
mates to better understand and address the true unmet need.
Support (if any): Apnimed Inc.
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OBESITY HYPOVENTILATION SYNDROME IN A 
HISPANIC POPULATION: NEED TO ACT
William Rodriguez1, Jose Rodriguez Velez1, Lissette 
Jimenez Davila2
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Introduction: Obesity hypoventilation syndrome (OHS), is 
characterized by obesity, sleep-disordered breathing such as 
obstructive sleep apnea (OSA), and chronic daytime hypercap-
nia. Its prevalence is increasing in parallel with obesity rates, 
yet epidemiological data on OHS remain limited, particularly 
among minority groups like Latinos, who are disproportion-
ately affected by obesity. This study aims to address the gap in 
characterizing obese patients with and without OHS admitted to 
the Medical Intensive Care Unit (MICU) at the VA Caribbean 
Health Care System (VACHS).
Methods: A retrospective record review of electronic health 
records from the VACHS which included obese patients admit-
ted to the MICU between January 1, 2019, and December 31, 
2022 was done. Demographics, body mass index (BMI), diag-
nosis of OHS, comorbidities, and other health parameters was 
collected.. Quantitative data was analyzed for central tendency, 
dispersion, and association, while qualitative data was assessed 
for frequency distribution. The aim was to characterize epidemi-
ological differences between patients with and without OHS in 
order to address future healthcare strategies.
Results: 378 obese patients admitted to the MICU were evalu-
ated. 15 met the criteria for OHS, approximately 4% of the total 
sample. None of these patients had been previously diagnosed 
with OHS, highlighting a critical gap in clinical awareness and 
diagnosis. This underdiagnosis is particularly concerning given 
the high mortality rate of 73.3% observed in the OHS group. The 
study also identified a trend toward non-compliance with CPAP 
therapy, which, combined with changes in pCO2 levels from 
baseline to acute settings, suggests that improved adherence to 
CPAP could potentially enhance patient outcomes.
Conclusion: This study underscores the critical need for increased 
awareness and early diagnosis of OHS in the ICU setting of this 
predominant Hispanic population. The high mortality rate among 
these patients suggests that OHS is a significant contributor to 
poor outcomes, potentially exacerbated by non-compliance with 
CPAP therapy. Although the study did not find statistically sig-
nificant differences in pCO2 levels upon admission, the observed 
trends warrant further investigation. Future research should focus 
on larger sample sizes and explore strategies to improve diagno-
sis and treatment adherence, potentially reducing mortality and 
improving the quality of care in patients with OHS.
Support (if any): None

Abstract citation ID: zsaf090.0639

0639
DEMOGRAPHIC, CLINICAL, AND TREATMENT 
CHARACTERISTICS IN A LARGE COHORT OF PATIENTS 
EVALUATED FOR SLEEP APNEA
Karolina Perez1, Sabrina Seifert1, Misty Shah2, Imran Patel2, 
Salma Patel3

1 University of Arizona COM Tucson, 2 University of Arizona, 3 
The University of Arizona

Introduction: Sleep apnea is a sleep-related breathing disorder 
characterized by repeated interruptions in breathing, encom-
passing two main types: obstructive sleep apnea (OSA), caused 
by airway obstruction, and central sleep apnea (CSA), resulting 
from diminished respiratory effort. Sleep apnea is associated with 
significant health risks, including cardiovascular disease, meta-
bolic dysfunction, and reduced quality of life. Polysomnography 
(PSG) is the diagnostic gold standard, with positive airway pres-
sure (PAP) therapy as the primary treatment. This study evalu-
ates the demographic, clinical, and treatment characteristics of 
patients assessed for sleep apnea in a large cohort.
Methods: A retrospective chart review was conducted for 
patients referred for sleep studies for evaluation of sleep apnea 
from November 2020 to March 2024 at an academic medical 
center. Diagnoses were determined using PSG or home sleep 
apnea testing (HSAT) and categorized as OSA, CSA, a com-
bination of OSA and CSA, or no sleep apnea. Heart failure 
comorbidities were identified through transthoracic echocardi-
ograms (TTE) and medical records.
Results: Of 1,103 patients evaluated (mean age: 54 ± 16 years; 
mean BMI: 34.2; 49% male; 61% Caucasian), 76% were diag-
nosed with OSA, 4% with combined OSA and CSA, and 0.7% 
with CSA alone. Nineteen percent had no sleep apnea. The 
mean apnea-hypopnea index (AHI) for patients with available 
PSG results was 43.9 ± 33.9, indicating severe disease. PAP ther-
apy was prescribed to 69% of patients, including 49% on CPAP, 
18% on BiPAP, 1.5% on adaptive servo-ventilation (ASV), and 
0.5% on oral appliances. Heart failure was observed in 13.3% of 
patients, with 9.7% presenting with heart failure with preserved 
ejection fraction (HFpEF) and 3.6% with heart failure with 
reduced ejection fraction (HFrEF).
Conclusion: This study demonstrates the high prevalence of OSA 
and its significant association with comorbidities, such as heart 
failure. These findings highlight the need for early diagnosis and 
individualized treatment strategies to improve patient outcomes 
and mitigate the broader health impacts of sleep apnea.
Support (if any): AASM Foundation (203-JF-18)
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MIDDLE-AGED AND OLDER ADULTS
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Chien-Yu Tseng6, Xiaowen Chen4, Vishaldeep Sekhon4, 
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1 Department of Mental Health, Johns Hopkins Bloomberg School 
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of California, San Diego, 4 Johns Hopkins Bloomberg School of 
Public Health, 5 Johns Hopkins University School of Medicine, 6 
University of Florida

Introduction: Racial and ethnic disparities exist in the prevalence 
of obstructive sleep apnea (OSA); however, research on racial 
and ethnic differences in the diagnosis and treatment of OSA 
in older populations is limited. We examined whether the like-
lihood of being undiagnosed or untreated for OSA differed by 
race/ethnicity among middle-aged and older adults with proba-
ble OSA or self-reported OSA diagnosis.
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Methods: Data came from the 2016 wave of the Health and 
Retirement Study (HRS), a nationally representative study 
of middle-aged and older adults in the United States. We cat-
egorized participants as: “probable OSA” based on a modified 
STOP-Bang measure; self-reported diagnosis of OSA; or self-re-
ported OSA treatment (i.e., CPAP, oral appliance, surgery). 
We further classified participants as probable-undiagnosed 
OSA, diagnosed-untreated OSA, or diagnosed-treated OSA. 
Participants without a self-reported diagnosis who had a total 
score of ≥4 on the modified STOP-Bang measure or who had 
a score ≥3 and endorsed 2 items from the STOP portion of the 
scale were considered probable-undiagnosed OSA.
Results: Among 5,007 participants (mean 63.5 ± 9.16 years; 
46.2% female), 39% of non-Hispanic White (NHW), 53% of 
non-Hispanic Black (NHB), and 66% of Hispanic participants 
had undiagnosed OSA. After adjustment for factors related 
to demographics, health, and insurance, compared to NHWs, 
NHBs had 42% higher odds of probable-undiagnosed OSA 
(AOR=1.42, 95% CI [1.15, 1.74], p< 0.001) and Hispanics had 
95% higher odds of probable-undiagnosed OSA (AOR=1.95, 
95% CI [1.50, 2.54], p< 0.001). Among those reporting OSA 
diagnosis, compared to NHWs, Hispanic participants had 50% 
higher odds of being untreated (AOR=1.50, 95% CI [1.02, 2.19], 
p=0.038); odds of treatment did not differ between NHBs and 
NHWs.
Conclusion: Among middle-aged and older adults, Hispanics 
are markedly more likely to be undiagnosed than NHWs and 
NHBs. Moreover, when diagnosed, Hispanics are the most likely 
to be untreated. If  replicated, these findings indicate a critical 
sleep health disparity.
Support (if any): This work was supported by the National 
Institute on Aging (R01AG079391, K01AG061239).
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SLEEP APNEA RISK IN PATIENTS WITH PULMONARY 
HYPERTENSION AND INTERSTITIAL LUNG DISEASE 
ASSOCIATED WITH SCLERODERMA
Elizabeth Han1, Aarti Grover1, Harrison Farber1

1 Tufts Medical Center

Introduction: Scleroderma (SSc) is a rare, chronic, multi-system 
connective tissue disorder characterized by excessive collagen 
deposition in the skin and internal organs. SSc is associated with 
interstitial lung disease (SSc-ILD) and pulmonary hypertension 
(SSc-PH). SSc, ILD, and PH have each been individually asso-
ciated with an increased risk of obstructive sleep apnea (OSA). 
However, the relationships between SSc-ILD, SSc-PH, and SSc-
ILD-PH and sleep apnea remain unclear. SSc is also associated 
with malnutrition and a low average BMI, decreasing the pres-
ence of typical sleep apnea symptoms. The objectives of this 
study are to better characterize the risk of sleep apnea in this 
cohort and to identify an effective screening tool.
Methods: We retrospectively reviewed records of 78 patients seen in 
the Pulmonary Clinic at Tufts Medical Center from May 1, 2020 
through February 1, 2024 for scleroderma. We used right heart cath-
eterizations (RHC), pulmonary function tests, computed tomogra-
phy, and sleep studies from their electronic medical records.
Results: Of 78 patients with SSc (83.3% female), 22 (28.2%) had 
SSc-PH, 13 (16.7%) had SSc-ILD, and 43 (55.5%) had SSc-PH-
ILD. The diagnosis of PH was made by RHC for all patients. Of 
the 78 patients, 18 (23.1%) were tested for OSA and 14 (77.8%) 

had positive sleep studies. There was no statistically signifi-
cant difference in the rate of positive sleep studies among the 3 
groups. Of the 78 patients, 27 (34.6%) reported chronic insom-
nia. Patients with SSc-PH-ILD had statistically higher rates of 
chronic insomnia compared to patients with SSc-PH (p = 0.021). 
10 of the 27 patients who reported chronic insomnia completed 
sleep studies – all 10 (100%) tested positive for sleep apnea.
Conclusion: Although only a fifth of patients were tested for 
OSA, the majority had positive sleep tests. Among those with 
chronic insomnia, all who were tested had positive sleep studies. 
Patients with SSc-ILD-PH had concomitant chronic insomnia 
more often than those with SSc-PH alone, bringing into question 
the impact of having all three disease processes simultaneously. 
Future prospective studies are needed to examine the relation-
ship of SSc with sleep apnea and to understand chronic insom-
nia as a screening tool for patients with SSc.
Support (if any): 
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RISK FACTORS FOR SLEEP DISORDERED BREATHING 
AMONG HISPANICS AND NON-HISPANICS – A 
RETROSPECTIVE STUDY
Masood Azhar1, Wendy Cardenas1, Anshul Saxena1, Md Ahmed1, 
John Rankin1, Harneet Walia1

1 Baptist Health South Florida, Inc

Introduction: Sleep Disordered Breathing (SDB) is highly preva-
lent in the Hispanic population. However, limited research exists 
on the risk factors associated with SDB. This study examines the 
risk factors among SDB patients in Hispanic and non-Hispanic 
(NH) populations.
Methods: Retrospective data from Baptist Health’s sleep study 
database (September 2020–September 2022) were analyzed. 
Adult patients diagnosed with SDB via polysomnogram, 
split-night polysomnogram, or home sleep apnea testing were 
included. SDB was classified based on apnea-hypopnea index 
(AHI), as negative/mild (AHI < 15) or moderate/severe (AHI 
≥ 15). AHI category, age, sex, BMI, ethnicity, average and mini-
mum blood oxygen saturation (SpO2), and secondary diagnoses 
were compared between Hispanic and NH patients. Multivariate 
logistic regression analyses were used to calculate the odds ratio 
(OR) for moderate/severe SDB.
Results: Of 9,111 patients, 5,816 (63.8%) were Hispanic, and 
3,295 (36.2%) were NH. Males comprised 53% of Hispanic 
and 57.4% of NH (P< 0.001). Obesity was observed in 59.4% 
of Hispanic vs. 57.4% of NH (P< 0.001). Among Hispanic 
patients, 47.8% had moderate/severe SDB vs. 45.6% NH patients 
(P=0.04). Median AHI was 14.2 among Hispanic and 13.5 
among NH patients (P=0.01). Similarly, average SpO2 was 
94.1% in Hispanic vs. 93.9% in NH patients (P=0.03). Overall, 
Hispanic ethnicity (OR 1.20 [CI 1.09–1.31]), male sex (OR 2.07 
[CI 1.89–2.28]), obesity (OR 3.81 [CI 3.24–4.49]), hypertension 
(OR 1.22 [CI 1.10–1.36]), and respiratory illnesses (OR 1.28 [CI 
1.15–1.42]) were associated with moderate/severe SBD. Among 
Hispanic patients, male sex (OR 2.00 [CI 1.78–2.25]), obesity 
(OR 4.70 [CI 3.78–5.84]), hypertension (OR 1.22 [CI 1.06–1.39]), 
and respiratory illnesses (OR 1.35 [CI 1.18–1.54]) were the key 
risk factors for moderate/severe SDB, whereas in NH patients, 
male sex (OR 2.39 [CI 2.04–2.80]), obesity (OR 2.94 [CI 2.29–
3.77]), and diabetes (OR 1.29 [CI 1.06–1.58]) were significant 
risk factors for moderate/severe SDB.
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Conclusion: Overall, Hispanic ethnicity, male sex, obesity, and 
hypertension were significantly associated with moderate/severe 
SDB category. In addition, respiratory illness was a risk factor 
among Hispanic patients, while diabetes was more significant in 
NH patients.
Support (if any): 
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DIFFERENCES IN CLINICAL PRESENTATION OF 
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Hyeong Jun Ahn3
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Biostatistics Core Facility, University of Hawaii John A Burns 
School of Medicine

Introduction: Obstructive sleep apnea (OSA) is the most com-
mon sleep-related breathing disorder in the U.S. Disparities in 
OSA severity have been identified in minority groups, but little is 
known about its impact on Native Hawaiian and Pacific Islander 
(NHPI) populations. NHPIs are disproportionately affected by 
obesity, a significant risk factor for OSA morbidity. However, no 
studies have compared OSA clinical presentations in NHPIs to 
other racial groups. This study evaluates OSA severity in NHPIs 
relative to Whites in Hawaii, aiming to better understand its 
effects on this understudied population.
Methods: This study was conducted at a single-center outpatient 
neurology clinic and included White or NHPI patients, based on 
self-reported race, diagnosed with OSA between January 1st, 2013, 
and June 1st, 2023. Pearson’s Chi-squared and Fisher’s exact tests 
were used to identify associations between apnea-hypopnea index 
(AHI), race, and clinical characteristics such as body mass index 
and Mallampati score. Logistic regression models were utilized to 
estimate associations between OSA severity and race.
Results: The study included 91 NHPI and 129 White OSA 
patients. Among NHPIs, 78.0% were obese compared to 48.8% 
of Whites (p< 0.001). Moderate or severe OSA was present in 
72.5% of NHPIs compared to 52.7% of Whites (p< 0.001). No 
significant differences in Mallampati scores or retrognathia were 
found. After adjusting for BMI, STOP-BANG scores, neck cir-
cumference, and history of MI, NHPIs were 3 times more likely 
to have moderate to severe OSA than Whites (adjusted OR = 
3.01 [95% CI: 1.31, 7.23]).
Conclusion: This study demonstrated increased severity of OSA 
in NHPIs compared to Whites. Although obesity was more 
prevalent among NHPIs and likely contributed to OSA severity, 
differences persisted after adjusting for BMI, suggesting other 
contributing variables. Socioeconomic barriers, including limited 
healthcare access, low CPAP adherence, and delayed diagnoses, 
are potential contributors to OSA severity in minority groups. 
Future studies should explore late detection, management gaps, 
and craniofacial differences in NHPIs. This is the first study to 
compare the severity of OSA in NHPIs with that of other racial 
groups, highlighting the need for more inclusivity of this popu-
lation in sleep medicine research to improve clinical outcomes.

Support (if any): 
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PREVALENCE AND RISK FACTORS OF SLEEP-
DISORDERED BREATHING IN THE SECOND 
TRIMESTER OF PREGNANCY
Valentina Poletti1, Sandra Hackethal2, Silvia Riccardi2, 
Corrado Garbazza2, Mauro Manconi2

1 Università Cattolica del Sacro Cuore, 2 Neurocenter of Southern 
Switzerland, Regional Hospital of Lugano

Introduction: Sleep-disordered breathing (SDB) encompasses 
abnormal respiratory patterns during sleep which can negatively 
affect maternal and fetal health. While late pregnancy is known 
to carry a heightened risk for SDB, less research focuses on the 
second trimester, a critical period for maternal physiological 
changes. This study aims to estimate the prevalence of SDB in 
the second trimester and explore their relationship with demo-
graphic and sleep-related factors.
Methods: This study is a secondary analysis of the LifeON 
Study, which recruited pregnant women aged 18-55. A total of 
353 women underwent home-based polysomnography at 23-25 
weeks of gestation and completed sleep assessments (ESS, ISI 
and PSQI). Women were categorized with SDB if  their respira-
tory disturbance index (RDI) was ≥5, and OSA was defined as 
RDI ≥5 plus ESS ≥10.
Results: Fifteen women (4.2%) were diagnosed with SDB (mean 
AHI = 8.61 ± 3.44), mostly mild cases except for one moderate; 
of these, 4 (1.1%) were classified as OSA. Women with SDB had 
higher BMI (28.39 ± 3.15 vs. 24.49 ± 3.67, p < 0.001) and neck cir-
cumference (34.46 ± 1.81 cm vs. 33.18 ± 4.19 cm, p = 0.006) than 
those without. No significant differences emerged in subjective 
sleep scores. ODI 3% correlated with BMI (ρ = 0.364, p < 0.01) 
and neck circumference (ρ = 0.159, p < 0.01); similar correlations 
were observed for AHI. BMI predicted ODI 3% (β = 0.275, p < 
0.001), while neck (β = 0.151, p = 0.01) and abdominal circum-
ference (β = 0.27, p < 0.001) predicted AHI. Furthermore, supine 
AHI was higher compared to the non-supine position and greater 
in women who spent more time in the supine position.
Conclusion: Although lower than in late pregnancy, the preva-
lence of SDB in the second trimester highlights the importance 
of identifying pregnant women at risk, particularly those with 
higher BMI or neck circumference. These anthropometric meas-
ures, along with the supine position, emerged as significant pre-
dictors and could serve as simple, non-invasive tools for early 
screening. Timely identification and management of SDB during 
pregnancy may help reduce maternal and fetal complications, 
emphasizing the need for routine evaluation in clinical practice.
Support (if any): 
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Introduction: Fatigue, distinct from sleepiness, is one of the most 
common obstructive sleep apnea (OSA) symptoms, and is asso-
ciated with diminished quality of life, poor psychological and 
physical functioning and increased risk of occupational and 
motor vehicle accidents. The aim of this study was to estimate 
the incremental healthcare cost burden of fatigue among patients 
with OSA in the Medicare fee-for-service (FFS) population.
Methods: Retrospective observational claims analysis was con-
ducted comparing newly diagnosed OSA patients with fatigue to 
matched OSA patients without fatigue. Medical and pharmacy 
claims from the 2017-2022 Medicare FFS database were used to 
identify incident cases of fatigue among newly diagnosed OSA 
patients who met the following criteria: ≥1 inpatient or ≥2 outpa-
tient claims (with ≥7 days apart) with an ICD-10-CM diagnosis 
code of OSA (G47.33, G47.30, G47.39); ≥1 procedure code for 
polysomnography or home sleep apnea test in 12 months prior 
to OSA diagnosis index date; continuous insurance coverage 
≥12 months before OSA diagnosis index (baseline period) and 
≥12 months after fatigue index date (follow-up period). Fatigue 
cases had ≥1 claim for fatigue (R53.1, R53.81, R53.82, R53.83) 
after the OSA diagnosis index date. Controls had no diagnosis 
of fatigue and were propensity score matched to fatigue cases.
Results: Total of 71,710 newly diagnosed OSA patients met 
eligibility criteria, of whom ~36% had ≥1 diagnosis claim for 
fatigue. Mean (SD) age was 72.8 years (5.3), 51% male, and 88% 
White. After OSA diagnosis, all-cause healthcare costs were 
significantly higher (all p< 0.001) for patients with fatigue vs. 
matched controls: Per-patient-per-year (PPPY) all-cause hospi-
talization ($7,721 vs $1,998); outpatient visits ($5,225 vs $3,004); 
emergency department visits ($882 vs $291); other medical vis-
its ($11,005 vs $5,455); and pharmacy costs ($5,192 vs $3,643). 
Overall, the PPPY all-cause total costs ($30,025 vs $14,390, p< 
0.001) in OSA patients with fatigue were significantly higher 
than those without fatigue.
Conclusion: Fatigue is significantly associated with an increase 
in all-cause total healthcare costs in newly diagnosed OSA 
patients as compared with matched patients without fatigue. 
Addressing fatigue may be useful as part of OSA screening, 
diagnosis and treatment due to the incremental humanistic and 
economic burden.
Support (if any): Apnimed Inc.

Abstract citation ID: zsaf090.0646

0646
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BY OCCUPATIONS AND INDUSTRIES IN ENGLAND: A 
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Introduction: Sleepiness due to Obstructive sleep apnea (OSA) 
may cause work-related injuries and low productivity. Because 
most such individuals are undiagnosed, workplace screening 
would allow identification and treatment with CPAP to improve 
both health and productivity. Screening in occupations/indus-
tries with a higher prevalence of disease would identify more 

people with OSA at a lower cost per head. Although prior 
studies focused on drivers, our previous study (Sleep Advances 
2024 18;5(1):zpae069) showed a relatively higher prevalence of 
OSA in other occupations/industries in England. However, the 
prevalence of OSA with sleepiness (OSA+S) by occupations/
industries remains unknown. This study aimed to estimate the 
prevalence of OSA+S by occupations and industries in England.
Methods: To estimate OSA+S in the English population aged 
40-64, we applied multiple imputation to a dataset that com-
bined the Health Survey for England 2019 dataset (n=21791) and 
Sleep Heart Health Study dataset (n=5804). The analysis was 
validated against the Wisconsin Sleep Cohort dataset (n=1123). 
OSA with sleepiness: AHI≥15 + sleep latency < 8 min or ESS 
>10. Covariates were: age, sex, ethnicity, BMI, alcohol, smok-
ing, hypertension, diabetes, Standard Occupation Classification 
(SOC), and Standard Industry Classification (SIC). Separating 
samples by SOC and SIC, we estimated the pooled prevalence 
of OSA+S by occupations and industries with 95% CIs. Survey 
weights were incorporated throughout the analysis.
Results: The overall estimated prevalence of OSA+S in indi-
viduals aged 40-64 was 11.9% (95%CI: 10.3%-13.6%). The esti-
mated prevalence by industries and occupations varied widely. 
Descriptively, relatively higher prevalences were estimated 
in occupations of Protective Service (14.5%: 4.6%-37.1%), 
Construction Trades (14.4%: 8.5%-23.3%), Crafts & Printing 
(13.6%: 6.0%-28.0%), Machine operatives (13.4%: 7.0%-
24.1%), and Transport & Drivers (13.3%: 6.5%-25.4%). Among 
industries, Accommodation & Food (14.5%: 7.0%-27.4%), 
Agriculture, Mining, Energy, Utilities & Waste (13.6%: 6.7%-
25.7%), Transportation & Storage (12.9%: 7.4%-21.6%), Public 
Services (12.7%: 7.0%-22.1%), and Financial Activities (12.7%: 
5.8%-25.4%) showed relatively higher prevalences.
Conclusion: Our data show that is possible to estimate the prev-
alence of OSA+S, although the confidence intervals were wide, 
especially in groups with smaller numbers. Relatively higher 
prevalences were estimated in some safety-sensitive occupations, 
suggesting that those occupations may be suitable target popula-
tions for workplace screening.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) has been linked to 
metabolic syndrome, heart failure, atrial fibrillation, and hyper-
tension. Although ethnic differences related to OSA have been 
reported, no studies have evaluated the impact of OSA among 
Greek-Americans.
Methods: This prospective cross-sectional study, in partnership 
with the Greek-American community, employed a communi-
ty-based participatory research framework. Individuals who 
were of Greek descent and ≥18 years of age were recruited. 
Anthropometric measurements, Mallampati score, BMI, and 
adiposity (DEXA scan) were determined. All subjects were 
administered the Epworth Sleepiness Scale (ESS) and underwent 
home sleep apnea test (WatchPAT ONE), using a desaturation 
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threshold of 4% as diagnostic. Descriptive statistics were com-
puted to describe the study population and data were analyzed 
using the student t-test and chi-squared test.
Results: A 76 Greeks, 34 males (44.8%) and 42 females (55.2%), 
were enrolled in this study with a mean ± SD age and BMI of 
42.6±17.5 years (p< 0.01) and 27±6 kg/m2, respectively. A total 
of 22 (29%; 14 males and 8 females) individuals were diagnosed 
with OSA, of whom 13 (59.1%) had mild, 5 (22.7%) had mod-
erate and 4 (18.2%) had severe OSA. Subjects with OSA were 
older (58.8±11.9 vs 36.0±15.1 years, p< 0.01), had higher BMI 
(32±7 vs 25±4 kg/m2, p< 0.01), larger neck circumference (40±4 
vs 35±4 cm, p< 0.01) and higher waist-to-hip ratio (0.94±0.08 vs 
0.84±0.07, p< 0.01). Body fat percentage was significantly higher 
among those with versus without OSA (38.8±9.6 vs 34.0±9.2%; 
p=0.04) while Mallampati and ESS scores were similar.
Conclusion: This is the first study to assess sleep metrics of 
Greek-Americans suffering from OSA. Characteristics of those 
with OSA are similar to other populations. However, the com-
monly used ESS screening appears to have limited application 
in this cohort of subjects. Greek-Americans with elevated body 
fat percentage when associated with concurrent OSA, may be 
at higher risk of developing cardiometabolic adverse events. 
Additional studies are required to further elucidate the effect 
of sleep physiology, cardiometabolic dysfunction and health 
outcomes.
Support (if any): This work was supported by a grant from 
Sleep Number Corporation to Mayo Clinic, by WatchPATs pro-
vided by Zoll Itamar, and by the National Institutes of Health 
HL160619.
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Introduction: Obstructive sleep apnea (OSA) is a prevalent 
condition, but a significant proportion of cases remain undiag-
nosed and untreated, likely due to disparities in access to care. 
Identifying factors contributing to these disparities is fundamen-
tal. This study aims to understand social domains that explain 
disparities between self-reported and clinically diagnosed cases 
of OSA among participants in the All of Us Research Program.
Methods: We used the All of Us Research Program electronic 
health records (EHR) data, self-report of sleep apnea (“Have 
you ever been diagnosed with the following conditions? – Sleep 
Apnea”), and social determinants of health survey responses. 
We identified 93 unique questions assessing healthcare access, 
social connectedness, neighborhood characteristics, and individ-
ual socioeconomic factors. Latent class analysis was applied to 
identify distinct clusters within social domains based on these 
questions. The associations between social domain clusters and 
self-reported or EHR-derived OSA were evaluated using logistic 
regression adjusted for age, sex, race, and ethnicity.
Results: A total of 24,493 adults with available data were 
included in the analysis (63.7% women, mean [SD] age 54.5 
[16.7], 76.1% White, 8.2% Black, 2.8% Asian, 12.9% other). The 
prevalence of self-reported OSA was 18.2%, while EHR-based 
diagnoses were reported in 13.2% of participants. Disparities in 

the odds of self-reporting OSA (OR [95%CI] = 2.3 [2.0-2.7]) and 
EHR-derived OSA (1.5 [1.3-1.8]) were observed among those 
with highest burden of healthcare access and quality, as com-
pared to those with lowest. Similar trends were observed among 
those with overall lower social connectedness and higher com-
munity burden (2.2 [2.0-2.6] and 1.8 [1.6-2.1]), and overall higher 
economic instability (2.1 [1.8-2.4] and 1.6 [1.4-1.9]).
Conclusion: All of Us participants experiencing higher social 
risk are more likely to self-report a diagnosis of OSA than they 
are to have documented diagnoses of OSA in the EHR. These 
findings underscore the influence of social and healthcare access 
factors on the likelihood of reporting of OSA but having no clin-
ical record of OSA diagnosis and therefore no treatment for this 
common, high-risk condition.
Support (if any): All of Us Research Program is supported by 
the NIH, Office of the Director.
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THE RELATIONSHIP BETWEEN MARITAL STATUS AND 
OSA IN BLACK/AFRICAN AMERICANS
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Azizi Seixas4, Girardin Jean-Louis4

1 University of Miami, 2 University of Miami Miller School of 
Medicine, Department of Psychiatry and Behavioral Sciences, 3 St. 
John’s University, 4 University of Miami Miller School of Medicine

Introduction: Obstructive sleep apnea (OSA) has become 
increasingly prevalent since the COVID-19 pandemic, high-
lighting the risks associated with impaired breathing. Social 
and interpersonal factors, such as marital status or co-sleeping, 
may influence health-related outcomes, including severity of 
OSA symptoms. This study aims to fill that gap by investigating 
whether marital status influences the frequency of apnea events 
(oxygen desaturation ≥3% and 4%) in Black/African American 
(AA) populations.
Methods: Data collected from the MOSAIC and ESSENTIAL 
studies were used in this analysis. These studies examine sleep 
in Black/AA populations in South Florida and include base-
line surveys, seven days of sleep monitoring using the Sleep 
Image Ring, and a blood draw. A total of 316 participants were 
included in the analysis from varying marital statuses: married/
cohabitating, separated, widowed, never married, divorced, and 
single. Oxygen desaturation counts and other sleep parameters 
were analyzed.
Results: Analyses showed that marital status was significantly 
associated with sleep parameters. Compared to married partic-
ipants, separated participants had lower quality sleep (r2 =.02 
95% CI: [-17.82, -0.66]), widowed participants had longer total 
sleep times (r2 =.01, 95% CI: [851.76, 6511.82]) and durations (r2 
= <.01, 95% CI: [283.27, 8142.92]), and divorced individuals had 
more total 3% (r2 =.02, 95% CI: [10.05, 69.03]) and 4% apnea 
desaturation counts (r2 =.03, 95% CI: [7.81, 52.21]).
Conclusion: Marital status impacts sleep health with separated, 
widowed, and divorced individuals showing notable differences 
compared to married/cohabitating participants. The higher 
apnea-related desaturation events observed in divorced individ-
uals underscore the influence of marital status on OSA severity. 
These findings emphasize the need to consider social and inter-
personal factors in sleep health research and interventions in 
Black/AA.
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TRENDS IN OBSTRUCTIVE SLEEP APNEA 
DIAGNOSTICS IN BRAZIL
Sofia Furlan1, Gabriel Cordovil1, Douglas Silva1, Vinicius Pafume1, 
Fatima Sert-Kuniyoshi1

1 ResMed

Introduction: Obstructive Sleep Apnea (OSA) is a global health 
concern, with Brazil ranking third worldwide in the number of 
affected individuals. Despite an estimated 25 million Brazilians 
having OSA, recent data revealed significant disparities in access 
to OSA diagnosis and treatment in Brazil. Type III home sleep 
apnea testing (HSAT) offers a scalable alternative to address 
diagnostic gaps. This study aims to map trends in OSA diagnos-
tic growth in Brazil.
Methods: Data on polysomnography (PSG) procedures were 
extracted from public health records (DATASUS), and HSAT 
data were sourced from anonymized ApneaLink Air test records 
in a cloud-based platform (AirView). The analysis covered the 
period from January 2018 to June 2024 across public and private 
healthcare settings, assessing diagnostic volumes, growth rates, 
density per 100,000 inhabitants, and modality-specific trends.
Results: From 2018 to mid-2024, 77,764 PSG tests (38.35 tests 
per 100,000 inhabitants), and 154,407 HSAT exams, (76.14 tests 
per 100,000 inhabitants) were performed in Brazil. While PSG 
diagnostics showed a 67% growth, HSAT experienced a dramatic 
2,502% increase potentially driven by its adaptability and scala-
bility. Regional analysis revealed that 87% of HSAT diagnostics 
were concentrated in the Southeast and South macro-regions, 
whereas the North and Central-West regions remained under-
served, highlighting significant inequities in diagnostic access.
Conclusion: The exponential growth of HSAT underscores its 
transformative potential in addressing diagnostic barriers for 
OSA in Brazil. Cloud-based platforms may have played a pivotal 
role, facilitating remote interpretation by experts. The COVID-
19 pandemic likely accelerated HSAT adoption by emphasizing 
the need for decentralized, remote diagnostic solutions. While 
HSAT represents a significant advance in diagnostic accessi-
bility, achieving equitable diagnostic coverage will require con-
tinued investments in infrastructure, professional training, and 
public awareness. This study highlights the importance of lev-
eraging technology-enabled solutions to address OSA diagnosis 
gaps in Brazil and other underserved regions.
Support (if any): Anonymized data hosted on the cloud-based 
platform were made available by ResMed for the purposes of 
this study.
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Introduction: Racial and ethnic differences in continuous pos-
itive airway pressure (CPAP) therapy are well documented, yet 
the influence of neighborhood socioeconomic disadvantage on 
these disparities remains unclear. We investigated the extent to 
which area deprivation index (ADI) relates to racial/ethnic dif-
ferences in CPAP usage while adjusting for basic demographics 
and sleep apnea severity.
Methods: A retrospective cohort of adult patients who initi-
ated CPAP therapy at a large health system between January 
2017 and January 2024 was analyzed. Adherence was defined as 
CPAP usage ≥4 hours for ≥70% of nights with average nightly 
usage in minutes analyzed over 90, 183, and 365-day periods 
after setup. ADI was analyzed in national rank quintiles (Q1-
Q5). Multivariable logistic regression models were conducted 
to assess the association between race/ethnicity and ADI with 
CPAP adherence, adjusting for age, sex, insurance, marital sta-
tus, apnea hypopnea index (AHI) and Epworth sleepiness scale 
(ESS). Statistical interaction effects between ADI and race/eth-
nicity was assessed.
Results: The study sample included 7,556 adults with average 
age 53.0 ± 13.8, 45% female, 15% non-Hispanic Black (NHB), 
and 4% Hispanic. NHB were more likely to live in areas of 
greatest deprivation compared to non-Hispanic Whites (NHW) 
(63.4%vs12.6%, p< 0.001). The average CPAP usage in minutes 
was lower among NHB vs NHW at 3-month (with similar results 
at 6- and 12-month): [median 295.6, interquartile range (208.4-
363.6) vs 353.5 (274.4, 420.2), p< 0.001]. In adjusted models, NHB 
patients were less likely to be adherent to CPAP therapy compared 
to NHW patients at 3-, 6-, and 12-month independent of ADI 
(3-month: adjusted odds ratio (aOR)=0.64,95%CI:0.54-0.76, 
p< 0.001; 6-month: aOR=0.62,95% CI: 0.53-0.73, p< 0.001; 
12-month: aOR=0.66,95%CI:0.55-0.78, p< 0.001). Likewise, liv-
ing in the most disadvantaged neighborhoods was associated with 
reduced CPAP therapy adherence at all 3 time points independ-
ent of race/ethnicity (3-month: aOR=0.59,95%CI:0.44-0.80, 
p< 0.001; 6-month: aOR=0.60,95% CI:0.46-0.79, p< 0.001; 
12-month: aOR=0.63,95%CI:0.48-0.83, p=0.001). Interactions 
of race/ethnicity and ADI were not statistically significant 
(p>0.46).
Conclusion: CPAP adherence is lower in NHB patients inde-
pendent of neighborhood socioeconomic disadvantage. This 
highlights the need to better understand individual-level clini-
cal and psychosocial factors that are driving these disparities in 
OSA treatment.
Support (if any): 
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Introduction: Environmental conditions can impact sleep-dis-
ordered breathing (SDB), through, for instance, pollutants 
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contributing to inflammation in the respiratory tract. However, 
limited research has comprehensively examined environmental 
features in relation to sleep disorders, especially among under-
served populations who are more vulnerable to facing environ-
mental injustices.
Methods: We assessed associations between cumulative environ-
mental injustice and SDB using 2022 electronic health record data 
(EHRD) from socioeconomically disadvantaged patients in the 
OCHIN network of community-based health centers (CBHCs). 
We linked the census tract-level Environmental Justice Index (EJI) 
comprised of the submodules- Social Vulnerability Module [SVM] 
(e.g., poverty), Health Vulnerability Module [HVM] (e.g., pre-ex-
isting chronic disease), and Environmental Burden Module [EBM] 
(e.g., toxic sites; air pollution)- to the EHRD patients’ geocoded 
census tracts at their first 2022 visit. Percentile ranks for the EJI, 
SVM, HVM, and EBM ranged from 0-1, higher ranks repre-
sented increased burden/vulnerability. SDB and subtypes, includ-
ing obstructive sleep apnea (OSA), central sleep apnea (CSA), and 
other/unspecified sleep apnea (OUSA), were defined using ICD-
9/10-CM and CPT/HCPCS codes. Adjusted for age, sex, gender 
identity, race, and ethnicity, log-binomial models were used to esti-
mate prevalence ratios and 95% confidence intervals (PR[CI]).
Results: Among 1,957,775 patients, median age was 43.0 
[IQR=30.0-58.0] years. There were more males than females in 
the study. The prevalence of SDB was 5.5% and 3.8% for OSA, 
0.1% for CSA, and 2.2% for OUSA. Higher EJI rank was asso-
ciated with a higher prevalence of SDB (PR=1.05 [1.02–1.07]) 
and OUSA (PR=1.06 [1.03–1.10]). Higher SVM and HVM were 
associated with a higher prevalence of SDB (PR-SVM=1.15 
[1.13-1.18]; PR-HVM=1.22 [1.19-1.24]) and its subtypes (ranges: 
CSA PR=1.09 [1.05-1.13] to OUSA PR=1.39 [1.10-1.74]). Higher 
EBM was associated with a lower prevalence of SDB (PR=0.73 
[0.72-0.75]) and its subtypes (range: CSA PR=0.44 [0.33-0.55] to 
OUSA PR=0.75 [0.73-0.78]).
Conclusion: Patients of CBHCs living in communities more 
affected by socioeconomic and health burdens had a higher 
prevalence of SDB. However, higher environmental burden 
was associated with lower SDB prevalence, which may be due 
to systematic underdiagnoses of SDB even in CBHCs, meriting 
further investigation. These findings inform future interventions 
designed to reduce SDB among socioeconomically disadvan-
taged populations.
Support (if any): 
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Introduction: Sleep-disordered breathing (SDB) is highly prev-
alent in hospitalized patients. This is also true for patients with 
congestive heart failure (CHF) who get hospitalized with either 
stable or decompensated CHF. We aim to understand the preva-
lence, and severity of obstructive sleep apnea (OSA) in the vari-
ous subtypes of CHF namely heart failure with reduced ejection 
fraction (HFrEF) and heart failure with preserved ejection frac-
tion (HFpEF) in the hospital setting.

Methods: Through a retrospective review of 2251 patients from 
09/2019-12/2023 in a hospital-based sleep medicine program 
registry, 1023 patients were noted to have a history of CHF. 
From these, patients were divided into HFrEF and HFpEF sub-
types. Patient underwent portable sleep study or high resolution 
pulse-oximetry testing during their hospital stay. Data on AHI, 
ODI, time spent less than 88% as well as incidence and severity 
of OSA was obtained and compared between the two groups.
Results: Of the 1023 CHF patients, 482 patients (47%) had 
HFrEF and 541(53%)had HFpEF. The mean age was 60.9± 
13.9 and 63.4±12.5 yrs respectively with 70% and 51.1% males 
in the 2 groups. HFrEF had a slightly lower BMI at 34.4± 10.5 
compared to 40.2± 12.7 Kg/m2. HTN, DM, HLD and cor-
onary artery disease were highly prevalent in both the groups 
(55-89%). In the HFrEF group, Apnea link was performed in 
361 pts(78.8%) and HRPO in 97 (21.2%). In the HFpEF group, 
Apnea link was performed in 308 (62.5%) and HRPO only in 
185 (37.5%). Interestingly, 75.9% HFrEF pts were diagnosed 
with OSA and 60.8% in the HFpEF group. These were predom-
inantly, moderate- severe OSA in HFrEF compared to HFpEF 
group (60.35% vs 52.67%) with mean AHI 19.9± 19.5 vs 14.6± 
16.8. Also noted was the time spent < 88% (T88) on HRPO 
which was shorter in the HFrEF group compared to the HFpEF 
group (47.7± 68.8 vs 77.3 ± 303.2 minutes).
Conclusion: There is a high incidence of undiagnosed obstruc-
tive sleep apnea in patients hospitalized with congestive heart 
failure. It was severe in the HFrEF group compared to the 
HFpEF group. It is recommended that patients admitted to the 
hospital with underlying CHF be screened for sleep apnea.
Support (if any): 
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SLEEP APNEA IN HOSPITALIZED PATIENTS WITH 
SYSTOLIC HEART FAILURE (SLEEP-HEART STUDY)
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Introduction: Sleep disordered breathing(SDB) is common in 
patients with heart failure(CHF) and is subtyped into obstruc-
tive (OSA) and central sleep apnea(CSA). Based on prior stud-
ies,CSA occurs in 25-40% of patients with CHF with reduced 
ejection fraction (HFrEF). With the implementation of quad-
ruple therapy for management of HFrEF in the recent years, we 
aim to understand the current prevalence of CSA in our hospi-
talized patients both with stable and decompensated HFrEF as 
well as compare outcomes data.
Methods: Through a retrospective review of patients from 
09/2019-12/2023 in a hospital-based sleep medicine program reg-
istry. patients admitted with a history of HFrEF, who underwent 
inpatient Apnea link followed by outpatient polysomnography 
(PSG) were reviewed. Patients were subdivided into those admit-
ted with stable HFrEF and decompensated HFrEF. Data on 
in-hospital AHI, time spent< 88% (T88), PSG AHI, sleep apnea 
type, medications and outcomes data were compared.
Results: Of the 77 HFrEF pts on whom complete data on inpa-
tient screening and post-discharge PSG was available, 50 had 
decompensated and 27 were stable HFrEF. Mean BMI was 35.3 
±11.8 vs 35.2 ± 9.2 while mean EF was 27 ± 11 vs 32.5 ± 9.7. 
Interestingly, apnea link AHI was lower in the decompensated 
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group compared to the outpatient PSG AHI (27.6 ±18.4 vs 
34.5 ±27.5) though it was the opposite for stable HFrEF (34.5 
±26.7 vs 23 ±21.65). T88 was 76.3 ± 91.8 vs 73.6 ±109.3 min in 
decompensated patients and 65.9 ± 78.5 vs 59.5 ± 97.5 min in 
stable patients, with the former group desaturating more. The 
prevalence of CSA was notably low (6%,11%) with predomi-
nance of OSA (68% and 55%), mixed sleep apnea(8% and 11%). 
Quadruple therapy was prescribed more in the decompensated 
group, which also had higher 180-day ED and hospital readmis-
sions (21/30 and 26/31) and mortality (12/50 vs 3/27).
Conclusion: The incidence of CSA for HFrEF was significantly 
lower compared to prior studies in ambulatory settings. This 
could be due to availability of better therapy. The decompen-
sated group was observed to have worse AHI on PSG than with 
in-hospital portable sleep study as well as high 180-day ED and 
hospital re-admission and mortality.
Support (if any): 
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ON IN-HOSPITAL OUTCOMES IN PATIENTS WITH END-
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Introduction: Obstructive Sleep Apnea (OSA) is a common 
condition marked by repeated airway obstructions during sleep, 
leading to arousals, oxygen drops, and hypoxia. Chronic kidney 
disease (CKD), a leading cause of death, may progress due to 
overlooked sleep disturbances. OSA affects 50-60% of CKD 
patients with End-Stage Renal Disease (ESRD), with its prev-
alence in CKD patients being 10 times higher than the general 
population. Although studies have explored the CKD-OSA 
link, no research has focused on how OSA impacts mortality in 
ESRD patients. This study uses national inpatient data to ana-
lyze trends and outcomes of OSA in ESRD patients on dialysis.
Methods: This retrospective study used data from the National 
Inpatient Sample (NIS) database (2018-2020) to examine ESRD 
patients on dialysis. The study included adults diagnosed with 
Stage 5 CKD (ICD-10 codes N18.5xx) or ESRD (N18.6xx), 
excluding those with active cancer, HIV, or under 18. Patients 
were grouped based on whether they had obstructive sleep apnea 
(OSA). Primary outcomes included in-hospital mortality, hospi-
tal length of stay, and total charges, while secondary outcomes 
focused on cardiac arrest and gastrointestinal hemorrhage rates. 
Demographics, hospital characteristics, and comorbidities (e.g., 
hypertension, obesity, CAD) were adjusted for in the analysis.
Results: The study identified 3,385,755 hospitalization cases, 
with 362,855 (10.7%) involving patients with obstructive sleep 
apnea (OSA). Significant differences were found between the 
OSA and non-OSA groups in terms of inpatient mortality, sex 
(female), age, length of stay, race, income, and health insurance. 
Inpatient mortality was lower in the OSA group (4.0%) com-
pared to the non-OSA group (5.5%). Cardiac arrest occurred 
less frequently in the OSA group (1.9% vs 2.4%, p< 0.001). OSA 
patients had a longer median length of stay (5.0 days vs 4.0 
days). Total hospital charges were similar between the groups 
($52,011 vs $51,542, p=0.2).
Conclusion: Our study in contrast to previous data showed that 
patients with OSA in ESRD patients on dialysis had improved 
mortality outcomes compared to those without OSA. However, 

a limitation in our study was that the presence of CPAP therapy 
in the OSA group could not be confirmed and the potential mor-
tality benefit of CPAP therapy should be further studied.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is an underes-
timated and overlooked comorbidity in head and neck cancer 
(HNC) care. Refining HNC-OSA management requires an 
improved grasp of the HNC-OSA relationship. Thus, this paper 
reviews the current course of HNC therapy, causal and asso-
ciative relationships before and after treatment, and statistical 
methods quantifying HNC-OSA interactions.
Methods: The preferred reporting items for systematic reviews 
and meta-analyses (PRISMA) guidelines are tailored to establish 
a systematic and rigorous narrative review, ensuring transpar-
ency and methodological rigor in selecting and analyzing per-
tinent literature in this study. PubMed, Google Scholar, Web of 
Science, Microsoft Academic, Semantic, Europe PMC, Scopus, 
and Crossref databases were used to collect articles related to 
OSA in patients with HNCs.
Results: The investigation confirms a positive correlation 
between the apnea-hypopnea index (AHI) and primary tumor 
size, consistent with prior findings. However, causality between 
the two disease processes could not be confirmed based on the 
current level of evidence in the literature.
Conclusion: This paper provides an overview of existing statis-
tical models and offers suggestions for model selection and a 
framework for designing experiments that delve into research 
questions surrounding the link between OSA and HNC across 
various stages of cancer treatment. Despite progress, under-
standing the HNC-OSA interplay remains incomplete due to 
limited histological, molecular, and clinical data. Future studies 
with longitudinal data are crucial for comprehensive insights.
Support (if any): 
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Introduction: Patients with both chronic obstructive pulmonary 
disease (COPD) and obesity are at a higher risk of developing 
severe sleep-related breathing disorders. This study aims to com-
pare key sleep-related variables and demographics among three 
groups: patients with COPD, patients with BMI ≥ 40 kg/m2, and 
patients with both COPD and BMI ≥ 40 kg/m2.
Methods: A retrospective analysis was conducted on sleep study 
data from three patient groups: (1) patients with COPD, (2) 
patients with BMI ≥ 40, and (3) patients with both COPD and 
BMI ≥ 40. Variables analyzed included obstructive apnea-hypo-
pnea index (AHI), oxygen desaturation levels (% time under: T 
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90, T 80, T 70), Epworth Sleepiness Scale (ESS), and demograph-
ics. Statistical comparisons were performed using ANOVA, with 
p-values considered significant at < 0.05.
Results: A total of 2,876 patients were analyzed, and divided 
into three groups: COPD (n = 1,020), BMI ≥ 40 (n = 1,278), 
and COPD+BMI ≥ 40 (n = 578). OAHI (Obstructive Apnea-
Hypopnea Index) was highest in the COPD+BMI ≥ 40 group 
(mean 18.85 ± 18.63, 75% female, n = 578), followed by the BMI 
≥ 40 (mean 17.47 ± 19.09, 68% female, n = 1,278), and COPD 
group (mean 15.61 ± 16.10, 62% female, n = 1,020) (p = 0.001). 
Desaturation were more severe in the COPD+BMI ≥ 40 group. 
Oxygenation: T 90, the mean was 101.22 ± 175.76 (75% female, 
n = 578), significantly higher than both the BMI ≥ 40 (71.24 
± 168.24, 68% female, n = 1,278) and COPD groups (65.70 ± 
127.37, 62% female, n = 1,020) (p < 0.001). Desats T 80, with the 
highest mean in the COPD+BMI ≥ 40 (23.28 ± 80.51), compared 
to the BMI ≥ 40 (17.14 ± 87.81) and the COPD group (11.40 ± 
54.69) (p = 0.02). ESS scores were significantly elevated in the 
COPD+BMI ≥ 40 group.
Conclusion: Patients with both COPD and obesity exhibit more 
severe obstructive sleep apnea, greater oxygen desaturation, and 
increased daytime sleepiness compared to those with either con-
dition alone. Further phenotyping of morbidly obesity patients 
with COPD is needed.
Support (if any): 
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Introduction: Native Hawaiian and Pacific Islander (NHPI) 
populations are disproportionately affected by more severe 
obstructive sleep apnea (OSA), often complicated by higher 
comorbidity rates and limited access to healthcare resources. 
This study utilized a sequential analysis approach to investigate 
drivers of OSA severity, demonstrated by initial apnea-hypopnea 
index (AHI) scores, adherence patterns among Hawaii’s White, 
Asian, and NHPI populations, and a further segmentation into 
socioeconomic factors.
Methods: A retrospective chart review was performed on 340 
patients diagnosed with OSA at Hawaii Pacific Neuroscience, a 
single-center clinic in Hawaii. Three stages of sequential analy-
sis were performed: BMI vs initial apnea-hypopnea index (AHI) 
score to assess the relationship between body mass and OSA 
severity across ethno-racial groups, adherence vs AHI to assess 
positive airway pressure (PAP) therapy adherence patterns, and 
a census-derived zipcode-level analysis to assess socioeconomic 
drivers of adherence. Statistical significance was determined 
using linear regressions alongside two-tailed Student’s t-tests, as 
well as Mann Whitney U tests (Wilcoxon rank-sum).

Results: The first sequential analysis demonstrated that BMI was 
a significant driver of initial AHI severity across all ethno-racial 
groups, with NHPI patients presenting with higher initial AHI 
scores due to elevated BMI scores. However, the BMI-AHI rela-
tionship showed similar slopes across all ethno-racial groups 
analyzed (p > 0.05). The second sequential analysis revealed 
higher PAP therapy adherence in NHPI patients with worsen-
ing initial AHI severity, a trend more pronounced than in Asian 
and White counterparts (p < 0.05). The third sequential analysis 
found limited associations between socioeconomic variables and 
adherence; notably, the employment rate was negatively corre-
lated with adherence (p = 0.007) in NHPI populations, suggest-
ing external stressors like work schedules may play a potential 
role.
Conclusion: This study indicates BMI as a significant contrib-
utor to initial OSA severity across ethno-racial groups and pre-
sents unique adherence patterns exhibited by NHPI populations 
that may suggest potential sociocultural influences on adher-
ence, warranting further qualitative investigation. These findings 
highlight the importance of interventions addressing obesity and 
qualitative studies to further explore unique patient-level drivers 
of adherence in NHPI populations.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a significant 
health concern affecting an estimated 936 million individuals 
globally, with approximately 60% of cases exhibiting moderate 
to severe symptoms. The condition is typified by recurrent epi-
sodes of partial or complete obstruction of the airway during 
sleep, resulting in intermittent hypoxemia and disrupted sleep 
patterns. Although polysomnography (PSG) is the gold stand-
ard for diagnosing OSA, it is an expensive, intrusive, and often 
uncomfortable procedure for patients. The objective of this 
study is to investigate the potential of frequency-modulated con-
tinuous wave (FMCW) radar, when used in conjunction with an 
ensemble artificial intelligence (AI) framework, for the accurate, 
non-contact detection of OSA events.
Methods: A diagnostic framework was developed which utilises 
a 60 GHz TI AOP6843 FMCW radar and the Differentiate and 
Cross Multiply (DACM) algorithm for the extraction of respira-
tory signals. Our approach integrates an ensemble of machine 
learning methods, including Convolutional Recurrent Neural 
Networks (CRNN) for log-spectrogram analysis, Continuous 
Wavelet Transformation (CWT) for R-R intervals (RRI) and 
R-R amplitudes (RRA), and random forest analysis for heart 
rate variability (HRV) metrics. Validation was conducted using 
overnight recordings from 66 subjects, employing a leave-one-
out cross-validation approach.
Results: The ensemble framework exhibited promising perfor-
mance, achieving an average accuracy of 81.14% and an F1 
score of 73.7%. Specifically, the CRNN (spectrogram) achieved 
an accuracy of 77.48% with an F1 score of 69.67%, the CWT 
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(RRI/RRA) achieved 76.06% accuracy with an F1 score of 
67.13%, and the HRV random forest analysis reached 74.84% 
accuracy with an F1 score of 65.53%. Moreover, our approach 
demonstrated a correlation coefficient of 92.4% with the Apnea-
Hypopnea Index (AHI), indicating a high degree of clinical 
relevance.
Conclusion: Our non-contact radar and AI-based ensemble 
framework represents a viable alternative to traditional PSG 
for the detection of OSA. This approach offers a cost-effective, 
non-invasive solution that enhances patient comfort and accessi-
bility to diagnostics. The results indicate the existence of a signif-
icant potential for the enhancement of clinical management and 
early intervention for patients diagnosed with OSA.
Support (if any): 

Abstract citation ID: zsaf090.0660

0660
PRECISION SLEEP CARE USING LONGITUDINAL SLEEP 
TESTING
Sahil Chopra1, Savit Malhotra1, Robert Thomas2

1 Empower Sleep, 2 Beth Israel Deaconess Medical Center

Introduction: Traditionally, single-night sleep studies have 
been the primary tools used to understand sleep health and 
sleep disorders. While these diagnostic devices are valua-
ble tools for obtaining sleep data, they are only a snapshot 
of  overall sleep health. Although not the standard of  care, 
research from multi-night sleep testing has demonstrated the 
dynamic nature of  sleep physiology and sleep pathology. In 
this presentation we demonstrate the pragmatic use of  longi-
tudinal home sleep testing to provide endotype directed per-
sonalized sleep care.
Methods: Empower Sleep is a treatment agnostic telemedicine 
platform/clinic that uses software processing, data aggregation, 
and longitudinal sleep testing to derive insights for personal-
ized sleep care. We utilize tools such as the SleepImage system, 
to understand sleep health, diagnose sleep disorders and track 
progress to sleep optimization. All patients in the program own 
a Sleep Image ring and use it as a nightly sleep testing device. 
By applying software processing on data from a clinical history, 
10-14 night baseline sleep study and data from health exchanges 
we are able to understand co-morbidities and sleep biology. 
Through sleep testing data and objective “responses” to specific 
modalities we are able to cluster patients into different endo-
types. Care plans are depended on the identified disorder, burden 
of disorder and treatments trialed. During the patient journey, 
patients meet with their provider via telemedicine. Patients view 
their processed results in the patient facing app similar to how 
they view data from other consumer grade devices.
Results: 1. Over the last 2.5 years over 2000 patients have received 
care and collected over 600,000 hours of longitudinal sleep test-
ing data. 2. We share the observations of wide discrepancies of 
sleep data (AHI) from PAP downloads and sleep testing data. 3. 
We share observations of identifying and modifying high loop 
gain or low arousal thresholds with changes in sleep fragmen-
tation/stable sleep/SQI on PAP or other sleep apnea therapies. 
4. As a byproduct of personalized care we have achieved PAP 
compliance of ~ 80%.
Conclusion: In this presentation the authors share their experi-
ence of using longitudinal sleep testing to diagnose, endotype, 
provide care and measure outcomes.
Support (if any): 

Abstract citation ID: zsaf090.0661
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ASSESSMENT OF DISEASE BURDEN IN PAP-
INTOLERANT OSA PATIENTS USING HOME 
POLYSOMNOGRAPHY: A PILOT STUDY
Heiser Clemens1, Verena Plankl1, Marcel Braun2, Katharina Heiser1

1 ENT Center Mangfall-Inn, Bad Aibling (Germany), 2 University 
Hospital Essen, West German Lung Center Essen, Essen 
(Germany)

Introduction: While Positive Airway Pressure (PAP) therapy 
remains the gold standard for treating Obstructive Sleep Apnea 
(OSA), 30-50% of patients cannot maintain consistent usage. 
This pilot study investigated the residual disease burden and 
sleep impairments in patients who discontinued PAP therapy, 
utilizing self-applied home polysomnography.
Methods: This exploratory cross-sectional study included 
50 adults (61% male, mean age 57.4±9.9 years) with con-
firmed OSA diagnosis who previously attempted PAP therapy. 
Polysomnography was performed using a self-applied patch-
based system (Onera STS), enabling assessment of sleep staging 
and respiratory events in the patient’s natural sleep environ-
ment. Data collection included standardized questionnaires 
(ESS, FOSQ) and structured medical history. Primary endpoint 
was the prevalence of residual OSA after PAP termination. 
Secondary endpoints included objective parameters like Oxygen 
Desaturation Index and sleep architecture, as well as subjective 
measures such as daytime functioning.
Results: Polysomnographic findings showed a mean AHI of 
22.7±23.5/h, with questionnaire data indicating significant 
daytime sleepiness (ESS 12.3±4.5). Sleep architecture analysis 
revealed increased N1 (12.1%), reduced N3 (12.9%) and REM 
sleep (15.6%), and prolonged REM latency (120.3±87.3 min). 
Respiratory parameters showed significant nocturnal hypox-
emia (ODI 23.5±18.6/h, time < 90% O2 saturation 9.9±16.8% 
TST, O2 nadir 81.6±6.8%). FOSQ scores (82.4±23.8) indicated 
marked functional impairment. Despite an average disease dura-
tion of 86.9±65.8 months, 75.7% of patients received no alterna-
tive therapy after PAP discontinuation.
Conclusion: This pilot study demonstrates substantial residual 
disease burden in PAP-intolerant OSA patients, characterized 
by altered sleep architecture, moderate OSA, significant noctur-
nal hypoxemia, and impaired daytime functioning. The findings 
suggest an urgent need for structured therapeutic alternatives in 
PAP-intolerant individuals and validate the feasibility of com-
prehensive sleep assessment in the home environment.
Support (if any): This study was supported by a research grant 
from Nyxoah SA
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CO-MORBID INSOMNIA AND SLEEP APNEA INCREASE 
THE RISK OF UNCONTROLLED HYPERTENSION IN A 
MIDDLE-AGED POPULATION
Mio Kobayashi Frisk1, Joel Bergqvist1, Sven Svedmyr1, 
Philippe Diamantis1, Göran Bergström1, Ding Zou1

1 University of Gothenburg

Introduction: Co-morbid insomnia and sleep apnea (COMISA) 
is associated with poorer health outcomes and increased all-cause 
mortality. We investigated the relationship between COMISA 
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and uncontrolled hypertension in the population-based Swedish 
CardioPulmonary BioImage Study (SCAPIS).
Methods: A cross-sectional analysis was conducted on 3832 
SCAPIS participants (54.2% females, age 57.5±4.3 years, body 
mass index 26.6±4.2 kg/m²). Subjects underwent comprehensive 
assessments, including an overnight home sleep apnea testing. 
Obstructive sleep apnea (OSA) was defined using a respiratory 
event index >10 events/hour per European Respiratory Society 
guidelines, while COMISA was defined as OSA combined with 
an Insomnia Severity Index score ≥15. Blood pressure (BP) was 
categorized into three groups: uncontrolled hypertension (office 
systolic/diastolic BP ≥140/90 mmHg), controlled hypertension 
(physician-diagnosed hypertension treated with antihypertensive 
medication and systolic/diastolic BP < 140/90 mmHg), or nor-
motension (systolic/diastolic BP < 140/90 mmHg without anti-
hypertensive treatment).
Results: The prevalence of COMISA was 3.1% in the popula-
tion and 14.5% among OSA patients. The rate of uncontrolled 
hypertension was 4.4%, 4.5%, 7.9%, and 10.2% in the non-in-
somnia/OSA, insomnia-only, OSA-only, and COMISA group, 
respectively (P< 0.001). A generalized ordinal logistic regression 
model revealed a significantly increased risk of uncontrolled 
hypertension in the OSA-only group (odds ratio [OR] [95% 
CI]: 1.35 [1.06–1.73], P=0.017) and the COMISA group (OR: 
1.90 [1.22–2.96], P=0.004), compared to the non-insomnia/OSA 
group, after adjusting for anthropometric, lifestyle, comorbidi-
ties, sleep duration, excessive daytime sleepiness, and 4% oxygen 
desaturation index. Mediation analysis indicated that the per-
centage of time spent with SpO₂ ≤90% mediated the relationship 
between OSA and uncontrolled hypertension.
Conclusion: OSA is associated with an increased risk of uncon-
trolled hypertension in the general population, with COMISA 
further elevating the risk. These findings highlight the impor-
tance of identifying COMISA patients for tailored treatment 
approaches.
Support (if any): The main funding body of SCAPIS is the 
Swedish Heart-Lung Foundation. The study was supported by 
the Swedish Heart-Lung Foundation (project 20230759) and the 
Swedish state funds for clinical research (ALFGBG-984575).
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MORTALITY ASSOCIATED WITH SLEEP APNEA, 
INSOMNIA, AND COMISA MAY BE LOWER FOR 
TREATED RACIAL AND ETHNIC MINORITIZED 
VETERANS
Douglas Wallace1, Alexander Sweetman2, Luis Buenaver3, 
Javad Razjouyan4, Charles Crew4, Amir Sharafkhaneh4

1 University of Miami, 2 Flinders University, 3 Johns Hopkins 
University, 4 Baylor College of medicine

Introduction: Few data exist exploring the relationship between 
treatment of sleep apnea (SA), insomnia, comorbid insomnia 
and sleep apnea (COMISA) with mortality among racial and 
ethnic minoritized (REM) US veterans receiving sleep care. We 
compiled a large Veterans Health Administration (VA) database 
to compare all-cause mortality among veterans with these sleep 
disorders by race-ethnicity.
Methods: The study included veterans with confirmed diagnoses 
and prescribed treatment for insomnia and/or SA, within the VA, 
from 1999 to 2023. Self-reported race and ethnicity were extracted 
from the medical record and categorized as Non-Hispanic White 

(NHW), Non-Hispanic Black (NHB), White Hispanic (WH), 
Non-Hispanic Asian (NHA), or Indigenous (Native American/
Alaskan/Hawaiian/Pacific Islander [NAAHPI]). Insomnia diag-
nosis required sleep medication prescription or CBT-I while SA 
diagnosis required PAP prescription. All-cause mortality was 
extracted from national databases. For each sleep disorder, mul-
tivariable logistic regression was used to determine the associa-
tion between race-ethnicity and all-cause mortality. Models were 
adjusted for demographics, comorbidities, sleep medications, 
and time from the initial insomnia or SA diagnosis. NHW served 
as the reference group for analyses.
Results: This cohort contained 1,544,541 veterans; 70% of the 
cohort was NHW, 20% NHB, 6.8% WH, 1.8% NAAHPI, and 
1.2% NHA. OSA prevalence was highest for NHAs (53.3%) and 
lowest for NHWs (47.3%). Insomnia prevalence was highest for 
NHWs (42.1%) and lowest for NHAs (34.8%) while COMISA 
prevalence was most common among NHBs (13.4%) and least 
among NHWs (10.7%). In adjusted analyses, compared to 
NHWs, mortality risk was lower for NAAHPI (HR [95%CI] 0.85 
[0.82-0.89]), NHB (0.71 [0.70-0.72]), WH (0.64 [0.62-0.66]), and 
NHA (0.40 [0.37-0.44]). Similarly, REM veterans with insom-
nia had lower mortality risk than NHWs (NAAHPI HR 0.91 
[0.88-0.95], WH 0.72 [0.70-0.74], NHB 0.69 [0.68-0.70], NHA 
0.48 [0.45-0.52]). Furthermore, REM veterans with COMISA 
also had lower mortality risk than NHWs (NAAHPI HR 0.79 
[0.71-0.87], NHB 0.65 [0.62-0.67], HW 0.59 [0.55-0.62], NHA 
0.39 [0.32-0.48]).
Conclusion: Overall, racial and ethnic minoritized veterans 
had lower mortality rates than NHWs. These counterintuitive 
findings may not be representative of REM veterans with sleep 
disorders at-large given inherent biases in sleep referrals and 
acceptance/uptake of therapies. Further clarification of these 
findings within the VA is needed.
Support (if any): NHLBI #:1K25HL152006-01
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OBSTRUCTIVE SLEEP APNEA COMORBID WITH 
INSOMNIA WITH OBJECTIVE SHORT SLEEP DURATION 
PHENOTYPE IS ASSOCIATED WITH INCIDENT 
HYPERTENSION
Nikolaos Athanasiou1, Slobodanka Pejovic1, Alexandros Vgontzas1, 
Julio Fernandez-Mendoza2, Yun Li3, Kristina Lenker2, 
Maria Karataraki4, Edward Bixler2

1 Sleep Research and Treatment Center, Penn State College of 
Medicine, 2 Penn State College of Medicine, 3 Shantou University 
Medical College, 4 University of Crete

Introduction: Co-morbid insomnia and obstructive sleep apnea 
(COMISA) is associated with higher cardiovascular risks than its 
individual components. Recent findings in a clinical sample sug-
gest that increased cardiometabolic risks in COMISA appear to 
be primarily driven by the insomnia short sleep duration (ISSD) 
but not insomnia with normal sleep duration (INSD) phenotype. 
The aim of this study is to investigate whether COMISA with 
ISSD phenotype is associated with an increased risk of incident 
hypertension in a large random general population sample.
Methods: From the 1741 subjects of the Penn State Adult 
Cohort, 1395 were followed-up after 7.5 years and 786 (55% 
women, aged 49.68± 12.98) did not have hypertension at base-
line. Hypertension was determined by a self-report of receiving 
treatment for high blood pressure. Chronic insomnia was defined 
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as a complaint of insomnia lasting ≥ 1 year or presence of com-
plaint of difficulty falling asleep, staying asleep, nonrestora-
tive sleep, or early morning awakening. All subjects underwent 
8-hour polysomnography. Obstructive sleep apnea (OSA) was 
defined as an obstructive apnea/hypopnea index ≥ 5. Objective 
short sleep duration was defined as < 6 hours’ sleep based on pol-
ysomnography. Binary logistic regression was performed while 
controlling for gender, race, age, BMI, mental health problems, 
smoking, alcohol consumption, diabetes, sampling weight and 
follow-up duration.
Results: Compared with normal sleepers with normal sleep 
duration, the highest risk of incident hypertension was in the 
COMISA with ISSD phenotype (OR = 4.40, 95% CI = 1.60–
12.07, p=0.004), followed by OSA only group, and by ISSD only 
group (OR= 3.34, 95% CI = 1.87–5.94, p=0.001, OR= 2.23, 
95% CI = 1.26–3.94, p=0.005, respectively). The risk of incident 
hypertension was not significantly increased in normal sleepers 
with short sleep duration or in those with COMISA INSD phe-
notype or INSD only group.
Conclusion: These findings suggest that the additive adverse 
effects of COMISA on hypertension risk are driven primarily by 
the ISSD phenotype. Furthermore, they underline the need for 
phenotyping COMISA based on objective sleep duration which 
differs in terms of pathophysiology, adverse cardiometabolic 
outcomes and possible differential treatment response.
Support (if any): 
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IMPACT OF BODY MASS INDEX ON THE ASSOCIATION 
BETWEEN SLEEP-DISORDERED BREATHING AND 
HYPERTENSION AMONG WOMEN
Hiroo Wada1, Qinye Zhu1, Yuito Ueda1, Takeshi Tanigawa1

1 Department of Public Health, Juntendo University Graduate 
School of Medicine

Introduction: Sleep-disordered breathing (SDB) is associated 
with hypertension (HT) by enhancing sympathetic neuronal 
activity (SNA) among men. Recently, body mass index (BMI) 
is a mediator of the association between SNA and HT (Chen 
B, Somers VK, et al. 2021). However, their association in the 
female population has not been well investigated. The purpose 
of this study was to examine the impact of BMI on the associa-
tion between SNA and HT in women.
Methods: A total of  582 women working in nursing homes 
were included in the study. Demographics and a clinical his-
tory of  hypertension were examined by questionnaire. Those 
having the systolic blood pressure ≥150mmHg, diastolic blood 
pressure >90mmHg or those who were previously diagnosed 
as HT were determined as those with HT. Sympathetic and 
parasympathetic activity levels were evaluated using the 
Orthostatic Master, using Kiritsu Meijin(r), in which the L/H 
ratio and HF respectively indicates sympathetic and para-
sympathetic activity. L/H ratios and HF were devided into 
quartiles. Based on an over-night type III sleep monitoring, 
respiratory event index (REI) was determined. Logistic regres-
sion analysis was used to examine the association between 
SNA and HT. Covariates included age, body mass index and 
menopausal condition.
Results: The odds ratio and 95% confidence interval for hyper-
tension were 4.92 (2.08 to 11.65) and 4.75 (2.00 to 11.27) in 
those with the third and top quartiles of L/H ratio, compared 

to the bottom, suggesting the significant association between 
HT and SBD. This association remained statistically significant 
after adjustment for age or in those whose REI was ≥10/hour. 
Furthermore, adjusted OR (95%CI) for HT was 0.40 (0.19 to 
0.86) in the thrid qurtaile and 0.27 (0.10 to 0.68) in the top qur-
taile of HF, respectively, suggesting that para-sympathetic neu-
ronal activation is singnificantly and imbersely associated with 
HT. This resulted in the dominance in sympathetic neuronal 
activation related to HT.
Conclusion: There was an association between SNA and HT in 
women, which was more evident in those with REI ≥10/hour. 
However, BMI did not seem to be a meditor in this epidemi-
ologic cohort. Furthermore, the reduction in para-sympathetic 
neuronal activity was associated with HT.
Support (if any): N.A.
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HIGHER INCIDENCE OF CARDIOMETABOLIC 
COMORBIDITIES IN U.S. VETERANS WITH 
OBSTRUCTIVE SLEEP APNEA AND WARTIME 
AIRBORNE HAZARDS EXPOSURE
Eilis Boudreau1, Connor Smith1, Omowunmi Osinubi2, 
Edward Shadiack2, Charles Atwood3, Kathleen Sarmiento4, 
Carrie Puckett5, Silvia Crivelli6, Drew Levin7, Patrick Finley7

1 Oregon Health & Science University, 2 VA New Jersey Healthcare 
System, 3 VA Pittsburgh Health Care System, 4 San Francisco 
VAMC, 5 VA Portland Health Care System, 6 Lawrence Berkeley 
National Laboratory, 7 Sandia National Laboratories

Introduction: Forty percent of Veterans express concern about 
military toxic exposures (TEs) which may include airborne 
hazards. Veterans with overseas wartime service and TEs show 
increased rates of cardiometabolic disorders, including heart dis-
ease, stroke, and type 2 diabetes mellitus (T2DM). Additionally, 
24% of Veterans have been diagnosed with Obstructive Sleep 
Apnea (OSA), which is epidemiologically linked to cardiomet-
abolic disease. However, the extent to which OSA modifies the 
risk of developing cardiometabolic comorbidities after military 
TEs remains unknown
Methods: Using data from the VA Corporate Data Warehouse 
(CDW), we identified Veterans receiving care in the past five 
years with a wartime record indicating service overseas in an area 
where TEs were reported. These Veterans were further stratified 
based on OSA diagnosis and cardiometabolic comorbidities.
Results: Of the 8.53 million Veterans receiving care within VA 
between 2019 and 2024 and who had an overseas wartime ser-
vice record, 1.32 million (16%) had potential TEs. Among these, 
452,140 (34%) had a diagnosis of OSA. In the group with both 
potential TEs plus OSA, 205,646 (45%) had one or more car-
diometabolic comorbidities compared to only 210,468 (25%) in 
those with no OSA.
Conclusion: Veterans with an overseas deployment and poten-
tial TEs had higher rates of OSA compared to the general VA 
population. Furthermore, they were more likely to have at least 
one or more comorbidities compared to those with an over-
seas wartime deployment but no OSA. This data suggests that 
the combination of OSA and military TEs is associated with a 
higher incidence of cardiometabolic comorbidities, warranting 
further investigation in this area.
Support (if any): Million Veteran Program MVP063



A291

B. Clinical Sleep Science and Practice II. Sleep-Related Breathing Disorders 

SLEEP, Volume 48, Supplement 1, 2025

Abstract citation ID: zsaf090.0667

0667
GENDER-SPECIFIC INSIGHTS: ASSOCIATION BETWEEN 
SLEEP APNEA SEVERITY AND MORTALITY IN FEMALE 
VETERANS, ACCOUNTING FOR RACE, ETHNICITY, AND 
AGE
Mehrnaz Azarian1, Amin Ramezani1, Arash Maghsoudi1, 
Amir Sharafkhaneh1, Javad Razjouyan1

1 Baylor College of Medicine

Introduction: Our previous study in an overwhelmingly male 
population demonstrated a U-shaped relationship between sleep 
apnea (SA) and mortality, with mild to moderate SA associated 
with the lowest mortality risk. We aim to investigate the associ-
ation between SA and all-cause mortality in a large cohort of 
female veterans and its interplay with race/ethnicity, and age.
Methods: Using data from the Veterans Health Administration 
(1999–2022), a validated natural language processing tool extracted 
Apnea-Hypopnea Index (AHI) values from electronic medical 
records. Female veterans were categorized by SA severity: no SA 
(n-SA, AHI < 5), mild to moderate SA (m-SA, 5 ≤ AHI < 30), and 
severe SA (s-SA, AHI ≥30). We propensity score matched the patients 
based on demographics, body mass index (BMI), and 38 factors of 
Elixhauser comorbidity index. Subgroup analyses included stratifi-
cation by race/ethnicity (White, Black, and Hispanic) and age (≤40, 
>40 to < 65, ≥65). Logistic regression models estimated odds ratios 
(ORs) for mortality using m-SA as the reference.
Results: Among 37,448 female veterans (mean age: 43.0±11.2 
years, mean BMI: 30.5±6.0 kg/m², 52.1% White), comorbid con-
ditions were prevalent, with 78% having psychiatric, 34% cardio-
vascular, 38% metabolic, 28.5% neurologic, and 27.6% pulmonary 
conditions. Positive airway pressure therapy was prescribed to 
43.6% of the m-SA group and 35.7% of the s-SA group. Mortality 
rates were lowest in the m-SA group, but comparisons between n-SA 
and s-SA versus m-SA showed no significant differences (n-SA 
OR: 1.13; 95%CI: 0.98,1.3; s-SA OR: 1.11; 95%CI: 0.96,1.29). 
Stratification by age did not alter these findings. However, White 
females with n-SA exhibited significantly higher odds of mortality 
compared to those with m-SA (OR: 1.32; 95%CI: 1.1,1.58).
Conclusion: A previously observed U-shaped relationship 
between SA and mortality appears influenced by gender, race/
ethnicity, and age. This study identified significantly higher mor-
tality odds for n-SA in White females, while other subgroups 
showed no significant associations. Further research is needed to 
explore potential mechanisms, including sex-specific responses to 
intermittent hypoxia and the effects of PAP therapy in females.
Support (if any): NIH-NHLBI-K25 funding (#1K25H152006-
01 [J.R.]; Center for Innovations in Quality, Effectiveness, and 
Safety (CIN 13-413), Mihael E. DeBakey VA Medical Center.
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SLEEP APNEA AND RISK OF GESTATIONAL 
DIABETES AND PREECLAMPSIA: A MENDELIAN 
RANDOMIZATION STUDY
Pei Chen1, Yueying Wang2, Jinjin Yuan3, Yang Pan1, Xiao Sun1, 
Ghada Abu Irsheed1, Bingqian Zhu4, Bilgay Balserak5

1 University of Illinois Chicago, 2 Hong Kong Polytechnic 
University, 3 Songjiang Hospital Affiliated to School of Medicine, 
4 Shanghai Jiao Tong University School of Nursing, 5 University of 
Illinois at Chicago

Introduction: Sleep apnea has been associated with increased 
risks of gestational diabetes and preeclampsia. However, it 
remains unclear whether these associations are causal or influ-
enced by confounding factors. To address this uncertainty, we 
employed Mendelian Randomization (MR), a robust method 
for inferring causal relationships using genetic data, to investi-
gate the potential causal effects of sleep apnea on these adverse 
maternal outcomes.
Methods: We conducted a one-sample MR analysis to evaluate 
causality between sleep apnea and the risk of three particularly 
adverse maternal outcomes. Genome-wide association study 
(GWAS) summary data for sleep apnea were obtained from the 
FinnGen biobank (16,761 cases and 201,194 controls). We used 
MR-Egger, weighted median, inverse-variance weighted (IVW), 
and weighted mode methods, with IVW (multiplicative random 
effects) as the primary analysis. The Cochran’s Q statistic (IVW) 
and Rucker’s Q statistic (MR Egger) were used to detect the het-
erogeneity of our MR analysis. The horizontal pleiotropy was 
detected by MR Egger. The sensitivity was investigated by the 
leave-one-out analysis. To avoid the inflation of false-positive 
findings, we calculated the false-discovery rate (FDR) corrected 
p-values for the main analyses. Significance was determined as 
FDR-corrected p-values< 0.05, whereas p-values < 0.05 that 
did not meet the FDR-corrected threshold were regarded as 
suggestive evidence of an association. All cited GWAS, epige-
nome-wide association studies and summary-level data had been 
approved by related relevant review boards.
Results: Sleep apnea was associated with an increased risk of 
gestational diabetes (OR=1.43, 95%CI=1.05-1.95, p=0.024, 
FDR corrected p-value=0.036) and preeclampsia/eclamp-
sia (OR=1.48, 95%CI=1.08-2.05, p=0.016, FDR corrected 
p-value=0.036). Sleep apnea did not increase the increased 
risk of gestational hypertension (OR=1.37, 95%CI=0.991.90, 
p=0.061, FDR corrected p-value=0.061). No heterogeneity or 
horizontal pleiotropy was found among the tests. Leave-one-out 
analysis indicated that the causal estimates of sleep and psychi-
atric disorders were not driven by any single single-nucleotide 
polymorphisms (SNPs).
Conclusion: These results provide genetic evidence suggesting a 
causal relationship between sleep apnea and the increased risk 
of gestational diabetes and preeclampsia/eclampsia. Addressing 
sleep apnea before or during pregnancy could be a potential 
avenue for preventing these adverse maternal outcomes. Further 
studies are needed to confirm these findings and to explore 
underlying biological mechanisms.
Support (if any): 
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SLEEP ARCHITECTURE AND OBSTRUCTIVE SLEEP 
APNEA DIFFERENCES AMONG PACIFIC ISLANDERS: A 
SINGLE-CENTER STUDY IN SAIPAN
Jasmine May1, Kavish Khamesra2, Benjamin Sarta-Moran3, 
David Liss3, Kimberly Hutchison4

1 Oregon Healthy and Science University Hospital, 2 Northeastern 
University, 3 Pacific Sleep Center, 4 Oregon Health and Science 
University

Introduction: Saipan, the largest island in the U.S. 
Commonwealth of the Northern Mariana Islands (NMI) and 
home to a predominantly native Pacific Islander population, 
has a high prevalence of obesity and chronic conditions which 
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increase obstructive sleep apnea (OSA) risk. OSA often goes 
unrecognized and untreated, especially in minority communities. 
Additionally, unique craniofacial structures in this population 
influence the prevalence of OSA and pose challenges for effective 
management. No prior study has looked at the frequency and 
characteristics of OSA in this population. We aimed to fill this 
gap by looking at age, BMI, and sex differences in sleep architec-
ture and OSA frequency.
Methods: Retrospective cross-sectional analysis of polysomno-
graphic data was collected between 2009-2020, in adults aged 
18-82, from the only sleep testing center on the island. Variables 
including sleep architecture, respiratory variables, demographic 
data, and Epworth Sleepiness Scale scores were assessed. 
Statistical analyses included descriptive statistics, group compar-
isons, and logistic regression.
Results: Severity and prevalence of apnea was greater in men 
than women (94 vs 86%). Obstructive apnea index was 3 times 
higher in men vs women. Mean oxygen saturation was also lower 
in men vs women. We also redemonstrated the age impact on 
OSA severity in women with higher AHIs in older women par-
ticularly rising around 50 – 59 years old.
Conclusion: Our findings reveal that males tend to experience 
more severe forms of OSA compared to females; however, OSA 
severity in females increases with age, likely due to hormonal 
fluctuations. This study lays the groundwork for future research 
to further explore and address OSA in this unique population.
Support (if any): 
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Introduction: Standard metrics of obstructive sleep apnea (OSA) 
severity, such as apnea-hypopnea index (AHI), do not correlate 
well with daytime sleepiness. In OSA patients, there is consid-
erable variability in the severity of hypoxemia and the electro-
encephalographic (EEG) response associated with respiratory 
events. We hypothesized that nocturnal hypoxemia and EEG 
responses would be associated with subjective daytime sleepiness 
in patients with moderate-to-severe OSA.
Methods: We used cross-sectional data from participants 
enrolled in a Canadian Sleep and Circadian Network’s clin-
ical cohort of patients with suspected OSA who had moder-
ate-to-severe OSA (AHI>15/hr). Event-related hypoxemia was 
quantified as the mean event-related hypoxic burden (HBev): 
mean area under the oxygen desaturation curve. EEG responses 
to respiratory events were quantified by calculating the power 
ratio (log(mean absolute power 6s after / mean absolute power 
6s before the event)) across EEG frequency bands; subject-spe-
cific responses were defined as the mean EEG response across 

all events. We calculated an overall Brain Response to Events 
(BReTE) metric by summing power ratios across all frequency 
bands. Subjective daytime sleepiness was assessed by the Epworth 
Sleep Scale (ESS) with an ESS>10 considered indicative of day-
time sleepiness). Logistic regression, controlling for age, body 
mass index, race, sex, AHI and comorbidities was employed to 
investigate hypothesized associations.
Results: We studied 468 patients (40%female) with a median 
[IQR] age=56 years [46,63], AHI=43events/hr [23,87], 
HBev=1.87%min [1.24,2.69]. More severe hypoxemia and a 
lower EEG response were independently associated with higher 
odds of daytime sleepiness. One standard deviation (SD) increase 
in HBev was associated with 41% higher odds of daytime sleep-
iness (95% CI: 1.14-1.75,p< 0.01), while a one SD increase in 
BReTE was associated with 27% lower odds of daytime sleep-
iness (95%CI: 0.58-0.91,p< 0.01). Blunted EEG responses were 
more prevalent across beta and gamma EEG frequencies. AHI 
was not associated with daytime sleepiness.
Conclusion: Greater event-related hypoxemia and blunted EEG 
responses were independently associated with subjective daytime 
sleepiness in moderate-to-severe OSA, emphasizing the pivotal 
roles of hypoxemia and EEG in evaluating daytime sleepiness in 
OSA. EEG findings could be the result of adaptations to chronic 
OSA exposure, resulting in reduced arousal responses. Future 
prospective studies should explore these intricate associations 
further.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a serious, chronic 
sleep-related breathing disease in which the airway is obstructed 
during sleep causing disrupted breathing, sleep fragmentation, 
and reduced oxygenation. OSA may present differently by gen-
der, potentially causing differential underdiagnosis and disease 
experience. The objective of this study was to assess the psycho-
logical and social impact of OSA by gender in U.S. adults with 
diagnosed OSA.
Methods: The SHINE online patient survey, developed in con-
sultation with patient advocates and OSA experts, was admin-
istered to 1,500 OSA patients in the U.S. Results were assessed 
via generalized linear models with binomial distribution and 
logit link function, adjusted for age group, BMI category, race, 
region, income level, comorbidities, and time since diagnosis. 
Outcomes of interest were whether patients experienced ≥2 neg-
ative OSA symptoms in the past 30 days, experienced ≥2 neg-
ative feelings with OSA in the past 30 days and agreed (6 or 7 
on a 7-point Likert scale) with ≥2 statements of OSA negatively 
affecting relationships.
Results: Of 1,500 respondents, 755 were men and 745 were 
women, with mean ages (SD) 50.7 (14.5) and 41.2 (14.4) years, 
respectively. Of seven listed OSA symptoms (daytime sleepi-
ness, fatigue, irritability, mood changes, loud snoring, morning 
headaches, inability to concentrate), women were 1.52 times 



A293

B. Clinical Sleep Science and Practice II. Sleep-Related Breathing Disorders 

SLEEP, Volume 48, Supplement 1, 2025

more likely than men to report ≥2 symptoms in the past 30 days 
(p=0.04). When asked whether OSA negatively affected relation-
ships (overall impact, impact on care for family/friends, ability to 
be present, and social engagement), women were 1.42 times more 
likely than men of agreeing with ≥2 of 5 statements (p=0.01). Of 
13 listed negative feelings (hopeless, depressed, frustrated, mis-
understood, anxious, irritable, angry, not dependable, isolated, 
ashamed, embarrassed, scared, and low self-esteem), women 
were 1.61 times more likely than men to experience ≥2 feelings in 
the past 30 days (p=0.01).
Conclusion: OSA manifests differently in women compared to 
men. Our study further supports gender differences in patient 
reported outcomes, with women experiencing a higher psy-
chosocial burden and more severe lived experiences, even after 
adjusting for baseline characteristics. These findings underscore 
the critical need for gender-specific approaches in the screening, 
diagnosis and treatment of OSA.
Support (if any): Apnimed Inc.
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Introduction: Obstructive sleep apnea (OSA) is a serious, 
chronic, sleep-related breathing disease characterized by inter-
mittent airway blockage during sleep, leading to disrupted 
breathing, fragmented sleep, and reduced oxygenation. OSA is 
often underdiagnosed particularly in mild cases, despite its sig-
nificant negative impact on daily functioning and quality of life. 
This analysis aimed to evaluate the impact of OSA on daily life 
of people living with OSA, based on self-reported OSA severity 
levels.
Methods: The SHINE online patient survey, developed in con-
sultation with patient advocates and OSA experts, was admin-
istered to 1,500 OSA patients in the United States. Data were 
analyzed using generalized linear models with a binomial distri-
bution and logit link function, adjusted for age group, BMI cat-
egory, race, region, income level, comorbidities, and time since 
diagnosis. Model outcomes included: (1) whether OSA limited 
patients’ ability to engage in regular, non-work activities (rated 
3, 4 or 5 on a 5-point scale), (2) whether OSA affected work pro-
ductivity (rated 3, 4 or 5 on a 5-point scale), and (3) experienced 
≥2 negative OSA symptoms in the past 30 days.
Results: Among respondents, 13% reported mild, 54% mod-
erate, and 30% severe OSA. Results showed that patients at all 
levels of severity experienced symptoms and negative impact to 
daily activities and work productivity. The percentage of patients 
who reported ≥2 symptoms in the past 30 days was 84%, 91% 
and 86% (p=0.003) among mild, moderate and severe patients, 
respectively. Mild (48%), moderate (64%) and severe (62%) 
patients also reported that OSA affected their non-work activ-
ities (p< 0.01). Among employed patients, 39%, 51%, and 48% 
of mild, moderate and severe patients, respectively, reported 
that OSA negatively impacted work productivity (0=0.002). 
Comorbidities, including COPD, diabetes, and insomnia, were 

significantly associated with increased odds of OSA affecting 
work and non-work activities (p< 0.05).
Conclusion: Patients with OSA across the severity spectrum 
experienced daily life challenges, with severity generally correlat-
ing with greater impact. Surprisingly, even those with mild OSA 
experienced significant negative impact on their daily work and 
non-work activities. These findings emphasize the importance of 
early screening, diagnosis and treatment to delay the progression 
to severe OSA.
Support (if any): Apnimed Inc.
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Introduction: The population with an overall apnea-hypo-
pnea index (AHI) in the normal range are not diagnosed with 
obstructive sleep apnea syndrome (OSAS), even if  their AHI 
during REM sleep period is above 5. The clinical significance of 
REM sleep-dependent OSA (REM-OSA) remains controversial. 
We investigated the association between REM-OSA and fatigue 
and factors related to fatigue in population with normal range 
of AHI.
Methods: 3,061 patients underwent polysomnography (PSG) 
for suspected OSA. Among them, 480 patients had an overall 
AHI of less than 5. After excluding patients with total sleep 
time (TST) less than 120 minutes or the duration of REM sleep 
less than 30 minutes, 316 patients were retrospectively studied. 
REM-OSA was defined as a REM-AHI/NREM-AHI of 2 or 
greater and a REM-AHI of 5 or greater. Demographic data and 
sleep questionnaires such as Epworth Sleepiness Scale (ESS), 
Fatigue Severity Scale (FSS), Insomnia Severity Index (ISI), 
Patient Health Questionnaire (PHQ-9), Pittsburgh Sleep Quality 
Index (PSQI), and Sleep Apnea scale of the Sleep Disorders 
Questionnaire (SASDQ) were collected.
Results: 108 patients (34.18%) were classified as REM-OSA 
and the mean age was 45.69 ± 14.26 (vs. 43.79 ± 15.58), with 
67 females (62.04% vs. 57.69%). The BMI was found to be sig-
nificantly higher in the REM-OSA group (24.89 ± 4.98) (vs. 
22.98 ± 3.40) (p=0.001). The SASDQ score was higher in the 
REM-OSA group (23.27± 6.79 vs. 21.29 ± 7.04) (p=0.017). In 
univariate regression analysis, REM-OSA was not associated 
with fatigue (OR, 0.771; 95% CI, 0.481 - 1.236). Age (OR, 0.954; 
95% CI, 0.925 - 0.984), ESS (OR, 1.228; 95% CI, 1.105 - 1.364), 
ISI (OR, 1.081; 95% CI 1.015 - 1.151), PHQ-9 (OR, 4.647; 95% 
CI, 1.649 - 13.101), and REM-AHI/NREM-AHI (OR, 0.951: 
95% CI, 0.906 - 0.999) were statistically significantly associated 
with fatigue. After adjustment, factors related to fatigue were age 
(OR, 0.903; 95% CI, 0.823 - 0.991), BMI (OR, 0.812; 95% CI, 
0.686-0.962) and EDS (OR, 15.498; 95% CI, 1.673 -143.523).
Conclusion: There was no association between REM OSA and 
fatigue in the normal range of AHI. Age, BMI, and EDS were 
related to fatigue in this population.
Support (if any): 
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Introduction: Over 10 years ago, a seminal study using cluster 
analysis in the Icelandic Sleep Apnea Cohort (ISAC) identi-
fied subtypes of patients with obstructive sleep apnea (OSA) 
defined as excessively sleepy (presenting with multiple sleepiness 
complaints), disturbed sleep (characterized by insomnia-re-
lated complains), and minimally symptomatic. These subtypes 
have since been shown to generalize in clinical and population 
samples worldwide. An important step towards clinical trans-
lation is understanding the short-term (e.g., weeks) reliability 
of these subtypes. We describe results from an ongoing study 
to answer this question across sites in the Sleep Apnea Global 
Interdisciplinary Consortium (SAGIC).
Methods: We used a prospective test-retest study of subjects 
with newly diagnosed or suspected OSA prior to initiating ther-
apy. Participants completed a questionnaire on OSA symptoms 
twice (at least two weeks apart). A patient’s symptom subtype 
at each timepoint was determined based on questionnaire 
responses using a prediction model derived in existing SAGIC 
patients. To understand short-term reliability of  subtypes, we 
calculated the percent agreement and simple kappa coefficients. 
Kappa values indicate slight (0.00-0.20), fair (0.21-0.40), moder-
ate (0.41-0.60), substantial (0.61-0.80), and almost perfect (0.81-
1.00) reliability.
Results: Our sample included 116 participants from 4 SAGIC 
sites: Ohio State (n=43), Kansas (n=7), Sydney (n=37) and 
Perth (n=29). The sample was 50% male, 55.2±13.9 years-
old, had a BMI of  31.8±6.8 kg/m2, and an AHI of  22.3±18.5 
events/hour. Questionnaires were completed an average (±SD) 
of  18.8±7.8 days apart. At the first visit, 51 (44.0%) patients had 
the disturbed sleep subtype, 42 (36.2%) were minimally symp-
tomatic, and 23 (19.8%) were excessively sleepy. At the second 
visit, 47 (40.5%) had the disturbed sleep subtype, 43 (37.1%) 
the minimally symptomatic and 26 (22.4%) the excessively 
sleepy. Overall, 84.5% (95% CI: 77.9%, 91.1%) of  patients fell 
within the same subtype at both timepoints. The Kappa (95% 
CI) was 0.759 (0.657, 0.853), indicating substantial short-term 
reliability.
Conclusion: While recruitment is ongoing across all SAGIC 
sites, this early analysis suggests substantial reliability of symp-
tom subtypes over a short timeframe (without treatment). This 
further supports the potential clinical utility of the symptom 
subtype framework in advancing more personalized patient care.
Support (if any): 
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Introduction: Mild Sleep-disordered Breathing (mSDB), character-
ized by habitual snoring, is associated with adverse health outcomes, 
possibly due to increased inspiratory effort despite few apneas and 
hypopneas. Thoracoabdominal asynchrony (TAA) has been used to 
quantify inspiratory effort in children with obstructive sleep apnea, 
but has not been evaluated in children with mSDB. Hence, in the 
Pediatric Adenotonsillectomy for Snoring study, we aimed to quan-
tify TAA in children with mSDB and examine its responsiveness to 
intervention by studying changes after adenotonsillectomy.
Methods: Children with mSDB (snoring, apnea-hypopnea 
index < 3) and ages 3 to 12 years were studied with polysom-
nography at baseline and at 12-months after randomization to 
adenotonsillectomy (AT) or watchful waiting (WW). TAA was 
calculated from the Fourier transforms of the abdomen and tho-
racic respiratory inductance plethysmography band signals as 
the phase angle difference at the dominant frequency. Regions 
that included noise, movements, respiratory events, and arous-
als were excluded to obtain periods of quiet sleep. The TAA’s 
effect of adenotonsillectomy was assessed via repeated measures 
ANCOVA using a linear mixed-effects model, with and without 
adjustment for race, BMIz, change in BMIz, age, and sex.
Results: 304 participants (n=149 WW; n=155 AT) were analyzed 
(age: 6.5±2.26 years; BMIz: 0.52±1.25; 48% females; 63% White, 
29% Black; AHI 1.29±1.03 events/hour). Median TAA was 29 
[IQR: 18,47] degrees at baseline and did not differ between inter-
vention groups but were higher in females (vs. male) and lower 
with higher BMIz. Children who underwent AT showed TAA 
reduction during NREM sleep at follow-up (vs. baseline) com-
pared to WW by -6 degrees (95% CI: [-11, -1], p-value=0.016). 
There was no change in TAA during REM sleep. Adjustment for 
covariates yielded similar results.
Conclusion: The potential utility of TAA in children with 
mSDB was supported by demonstrating improved asynchrony 
following adenotonsillectomy in NREM sleep. Future work will 
investigate TAA’s role as a predictor of behavioral and physio-
logical outcomes in children with mSDB.
Support (if any): The Pediatric Adenotonsillectomy Trial 
for Snoring (PATS) study was supported by the U.S. NIH, 
NHLBI (1U01HL125307, 1U01HL125295). The National Sleep 
Research Resource was supported by the U.S. NIH, NHLBI 
(R24 HL114473, 75N92019R002).
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Introduction: The AASM Scoring Manual permits the use of 
adult criteria for diagnosing obstructive sleep apnea in patients 
13 and older. There is a lack of consensus regarding the pre-
ferred criteria in adolescent patients. WASO (wake after sleep 
onset, as a marker of sleep disruption) and percentage of TST 
(total sleep time) with saturations less than 89% (as a marker of 
degree of hypoxia) can be used as surrogate criteria for severity 
of sleep apnea in adolescents and may be associated with OSA 
comorbidities.
Methods: Data was collected from the EMR for the census of 
pediatric patients using sleep lab records at the Geisinger Wilkes-
Barre Sleep Lab between December 2023 and August 2024. 
Measures collected included gender, age, AHI, WASO, and total 
sleep time (TST). Average WASO and percentage of TST with 
saturations less than 89% were calculated for adolescents and 
younger pediatric patients at AHI of 1-4.9 (identified here as 
pediatric criteria) and 5.0 and greater (identified here as adult 
criteria).
Results: Application of the full pediatric criteria led to increased 
diagnosis of  OSA in adolescents, as an AHI of 1-4.9/hr was 
adequate to lead to a diagnosis of  OSA. Average WASO was 
relatively unchanged for patients younger than 13 regardless of 
which criteria were utilized with an average WASO of 51.2 min-
utes by pediatric criteria for mild OSA and 52.6 minutes by the 
adult criteria. For adolescent patients, WASO increased from 
79.5 minutes by pediatric criteria for mild OSA to 88.5 minutes 
by the adult criteria. The hypoxic burden worsened in both 
groups as AHI increased. For patients younger than 13, hypoxia 
was 0.28% of TST by pediatric criteria for mild OSA and 1.66% 
by the adult criteria. For adolescent patients, the same measure 
was 0.04% by pediatric criteria for mild OSA and 4.34% by the 
adult criteria.
Conclusion: Among adolescent patients (13-17), when utilizing 
the “pediatric criteria” for OSA diagnosis, there was a lower 
burden of hypoxia, but a greater degree of sleep disturbance as 
measured by WASO. More studies are needed to demonstrate 
whether treatment of OSA established by this criteria will help 
improve WASO and daytime functioning.
Support (if any): 

Abstract citation ID: zsaf090.0677

0677
VALIDATION OF A NOVEL PATCH-BASED TYPE II 
POLYSOMNOGRAPHY SYSTEM
H Schneider1, W Galetke2, H Woehrle3, G Nilius4, C Schobel5, 
W Randerath6, Christian Viniol7

1 ASC, 2 VAMED Klinik, 3 Lungenzentrum, 4 MD, 5 Rurlandklinik, 
6 Nlinik Bethanien, 7 Universitätsklinikum Marburg

Introduction: While in-laboratory polysomnography (PSG) 
remains the benchmark for sleep assessment, it faces challenges 
of high cost, time requirements, and the limited availability of 
trained technicians. A novel home-based alternative, the Onera 
Sleep Test System (STS), offers patch-based monitoring for 
unattended sleep evaluation.
Methods: A multi-site clinical investigation enrolled 206 partic-
ipants (66% male) with potential sleep disorders. Each partici-
pant underwent simultaneous monitoring with traditional PSG 
and the patch-based system during one night. Sleep data was 
evaluated independently by three scorers using AASM guide-
lines in a blinded manner.

Results: Setup time showed marked differences: 19.5±6.8 min-
utes for traditional PSG versus 5.8±1.8 minutes for the patch 
system. Statistical analysis revealed strong correlation between 
the two methods across key metrics including total sleep time 
(0.87), NREM sleep (0.80), REM sleep (0.80), AHI with 3% 
desaturation (0.90), and oxygen desaturation index (0.80). The 
patch system demonstrated robust diagnostic performance at 
various AHI thresholds: for AHI≥5, accuracy measures were 
0.86 (precision), 0.85 (sensitivity), and 0.75 (specificity). Similar 
strong performance was observed at higher thresholds. No safety 
concerns emerged during testing.
Conclusion: The patch-based system offers significantly faster 
setup while maintaining strong agreement with traditional PSG 
measurements. Its performance metrics support its potential as a 
reliable tool for home-based sleep assessment.
Support (if any): Supported by Onera Health.
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Introduction: The demand for in-laboratory polysomnography 
(PSG) is expected to outgrow the amount of dedicated beds, 
PSG equipment and trained personnel over the next 10 years. 
The Onera Sleep Test System (STS) is a patient applied, patch-
based, type II PSG system, which enables PSG studies to be 
performed unattended at the patient’s home. We report patient 
perception of the patch-based system and confidence in using it 
to perform an unsupervised home study.
Methods: 356 patients (age: 50.6 ± 12.7, male/female: 66.7%/ 
33.3%, BMI: 30.2 ± 7.9) were recruited for a multicentre trial 
in Germany validating the Onera STS patch-based PSG system 
against traditional PSG in the sleep laboratory. 333 patients com-
pleted a first impressions questionnaire in full, and 328 completed 
a user perception questionnaire in full. 204 patients completed 
the second phase of the study where they used the patch-based 
system unsupervised at home, from which 172 patients com-
pleted the At-Home questionnaire in full. Demographics for 
each subset of participants were similar to the original cohort.
Results: Upon first impression, 84.1% of patients liked the size 
of the patch-based PSG system, 93.7% had no concerns about 
wearing it and 82.6% were confident that they could fit the device 
at home, unsupervised. Following at-home use, 77.3% reported 
no difficulties in applying the system, 90.7% were confident that 
they had placed the sensors correctly and 90.7% were satisfied 
with the system in general. Comfort with the patch-based sys-
tem was high with the majority of patients agreeing that the leg 
(90.1%), flow (90.7%), chest (89.4%) and head sensor (80.1%) 
were comfortable.
Conclusion: Upon first impression, the majority of patients were 
not intimidated by the patch-based PSG and were confident that 
they could fit it unsupervised at home. The level of issues experi-
enced during unsupervised home use was low and most patients 
were satisfied with their experience. The majority of patients rated 
the patch-based PSG as comfortable following overnight use.
Support (if any): Onera Health
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Introduction: Obstructive sleep apnea (OSA) is a prevalent disor-
der affecting approximately a billion people globally. Traditional 
diagnostic metrics from polysomnography (PSG) such as the 
apnea hypopnea index (AHI) are limited in predicting OSA-related 
impacts. This study aims to leverage machine learning (ML) meth-
ods to enhance PSG prediction of three outcomes: daytime sleepi-
ness (defined as Epworth Sleepiness Scale >10), insomnia (Insomnia 
Severity Index >15) and cognitive impairment (Montreal Cognitive 
Assessment < 25) in patients with moderate to severe OSA.
Methods: This pilot study utilized a subset of Canadian Sleep and 
Circadian Network participants (patients with suspected OSA 
recruited from academic sleep centres). Advanced signal process-
ing was used to derive 790 features from PSG European Data 
Format (edf) files including: respiratory events, heart rate varia-
tions, limb movements, and EEG based metrics from leads C3/C4 
(e.g., sleep stages, spindle metrics, power frequencies, sleep depth, 
arousal intensity). 541 participants with moderate to severe OSA 
(AHI>15/hr) were included. Python 3.11.6 was used for analysis. 
For each outcome, dimensionality reduction was done using Lasso 
Regression, Principal Component Analysis (PCA), and Recursive 
Feature Elimination (RFE). Binary classification models with 
Logistic Regression (LR), Support Vector Classification (SVC), 
Random Forest (RF), Multi-Layer Perceptron (MLP), Gaussian 
Naïve bayes, and XGBoost were then used (18 models tested). 
Model accuracy was assessed using 5-fold cross validation.
Results: Models that employed RFE for feature selection and LR 
for classification (based on 50-70 features depending on outcome) 
yielded the best performance. The average accuracy/F1 values 
across all target outcomes were 0.71/0.71 for sleepiness, 0.68/0.61 
for insomnia, and 0.62/0.62 for cognitive impairment. However, 
accuracy of all the ML models surpassed the predictive accuracy of 
AHI alone (accuracy of 0.55, 0.60, 0.53 using logistic regression).
Conclusion: This preliminary study supports the concept of 
applying advanced signal processing and ML techniques to 
PSG to help predict OSA-related outcomes. Future research 
with larger sample sizes, more diverse patients, more refined ML 
methodologies, and better feature engineering should further 
improve accuracy of these models.
Support (if any): CIHR, BC Lung Association
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Introduction: Obstructive sleep apnea (OSA) is an underdiag-
nosed sleep-related breathing disorder. It is strongly associated 
with cardiovascular disorders, suggesting a moderate-to-high 
incidence of co-occurrence among cardiovascular diseases and 
OSA in patients indicated for multi-night cardiac diagnostic test-
ing. This presents an opportunity to screen for sleep disorders 
during ambulatory cardiology testing, referring flagged patients 
for further sleep testing, ultimately increasing the diagnosis and 
treatment throughput of sleep disorders.
Methods: A Machine Learning (ML) system was developed utiliz-
ing over 100,000 diagnostic polysomnography (PSG) studies with 
concurrently recorded electrocardiogram (ECG) signals. The system 
leveraged multiple deep neural network models to identify respira-
tory and sleep-stage-specific ECG patterns, forming an automated 
tool for ECG-based sleep quality assessment and OSA screening. 
Clinical validation was performed on a dataset of 185 subjects 
from a prospective clinical study. PSG results were scored by three 
RPSGTs, with board-certified sleep physicians providing quality 
assurance. The ML system’s performance was evaluated against the 
gold-standard OSA diagnosis using an AHI threshold of 15 events 
per hour to identify positive OSA cases. Furthermore, to assess 
ECG-based sleep staging performance, sleep stages were reduced to 
Wake, Light Sleep (N1 + N2), Deep Sleep (N3), and REM, and 
agreement was evaluated utilizing an epoch-by-epoch approach.
Results: The ML system achieved a sensitivity and specificity 
of 90.1% (81.7%, 96.7%) and 84.9% (78.4%, 90.4%) for OSA 
screening. Furthermore, the ML system produced a sleep stag-
ing epoch-by-epoch agreement with a sensitivity and specificity 
of 91.3% (91.0%, 91.5%) and 95.5% (95.4%, 95.6%) for Wake, 
78.7% (78.4%, 78.9%) and 91.2% (91.0%, 91.4%) for Light Sleep, 
83.5% (82.7%, 84.3%) and 93.2% (93.1%, 93.3%) for Deep Sleep, 
and 89.2% (88.7%, 89.6%) and 97.6% (97.5%, 97.6%) for REM.
Conclusion: The ECG-based ML system demonstrated its 
potential as a scalable solution for automated OSA screen-
ing with high sensitivity and specificity in comparison to the 
gold-standard. The results highlight the ML system’s capabil-
ity to expand OSA screening, facilitating further diagnosis and 
treatment of sleep disorders in the broader patient population 
with cardiovascular disease.
Support (if any): 
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Introduction: Studies predicting survival using the apnea-hy-
popnea index (AHI) have not produced consistent results in 
Obstructive sleep apnea syndrome (OSAS) patients. Authors 
conducted this study to subtype OSAS using heart rate and oxy-
gen saturation, which reflect cardiac health that has a significant 
impact on survival.
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Methods: We conducted the study using the PSG and clinical 
information of the sleep heart health study dataset (Quan SF, 
et al., 1997). Only subjects with an AHI ≥ 5/hour on the first 
PSG were included in the analysis. K-means clustering was per-
formed using the variance of oxygen saturation and heart rate 
during sleep after the uniform manifold approximation projec-
tion (UMAP). We also calculated a brain age index using elec-
troencephalography channel (C3A2) (Sun H, et al., 2019). Cox 
proportional hazard analysis was performed using the cluster 
revealed along with the other variables (gender, age, body mass 
index [BMI], AHI, and brain age index).
Results: 4803 subjects (male 52.3%, 64.2 [standard deviation, SD 
11.1] year-old at the first visit) were included in the analysis. We 
revealed distinctive 2 clusters (average silhouette score = 0.44, 
Calinski-Harabasz score = 6837.92). Cluster 2 (n=2688, male 
56.2%, 64.9 [SD 10.8] year-old) showed lower BMI, AHI, average 
heart rate, and higher average oxygen saturation compared to clus-
ter 1 (n=2089, male 47.4%, 63.4 [SD 11.3] year-old). In the cox pro-
portional hazard model, each variable showed the following hazard 
ratio (HR) and 95% confidence interval (95% CI): cluster 2 (0.70 
[95% CI 0.62, 0.79]), male gender (1.43 [95% CI 1.27, 1.62]), age 
(1.13 [95% CI 1.12, 1.13]), BMI (0.99 [95% CI 0.98, 1.00]), AHI 
(1.00 [95% CI 1.00, 1.01]), brain age index (1.02 [95% CI 1.01, 1.03]).
Conclusion: Authors identified the novel subtype of OSAS using 
variance of heart rate and oxygen saturation in PSG. And that 
have a greater impact on survival prognosis than AHI and brain 
age index reported in previous studies.
Support (if any): A grant of the Korea Health Technology 
R&D Project through the Korea Health Industry Development 
Institute (KHIDI), funded by the Ministry of Health & Welfare, 
Republic of Korea (grant number: RS-2023-00267049)
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Introduction: High Loop Gain (HLG) respiration noted on diag-
nostic Polysomnography (PSG) or during positive airway pressure 
titration is a marker of treatment complexity for Obstructive Sleep 
Apnea (OSA). Self-Similarity (SS) software analysis of breathing 
cycles occurring in association with respiratory events has been 
shown to be an accurate and clinically useful tool to detect HLG; 
however, little data exist regarding identification by sleep medicine 
physicians. Our goal was to compare SS scores with clinician inter-
pretation of periodic breathing or central sleep apnea.
Methods: SS analysis was run on a selection of polysomnograms 
from a data archive with a calculated central Apnea Hypopnea 
Index (SScAHI) in addition to %SSany index representing self  
similarity in breathing cycles. Demographic data and basic PSG 
values including AHI, and oxygenation data were recorded from 
the archived reports. Clinician interpretations from the archived 
studies were also examined for identification of key terms 
including “periodic breathing” and “high loop gain”. Chi square 

analysis was performed to examine the relationship between cli-
nician recognition of HLG and %SSany.
Results: Data from 148 patients (81 female, 67male) (mean ± SD) 
age 58.2 ± 18.2 years with BMI 29.7 ± 7.4. PSG revealed mean 
AHI (18.0 ± 15.4), cAHI (2.6 ± 6.0). SS analysis revealed mean 
%SS 10.9 ± 11.2. When stratified across 3 separate categories of 
SS 5% (Pearson chi2 = 9.50 Pr = 0.002), 10% (Pearson chi2 = 5.59 
Pr = 0.018) and 20% (Pearson chi2 = 16.1509, Pr = 0.000) clini-
cian interpretation lacked mention of HLG. Taking into account 
cAHI at even the SS 20% category also failed to elicit recognition 
of high loop gain (Pearson chi2 = 5.07, Pr = 0.024).
Conclusion: High Loop Gain respiration is often overlooked 
in clinician interpretation of polysomnography, and thus the 
potential benefit of adjunctive therapies including pharmaco-
therapy and CO2 modulation which target HLG are being lost. 
This highlights the benefits of methods such as SS analysis which 
can be used to detect HLG independent of clinician recognition 
of breathing cycle patterns.
Support (if any): 1R01HL161253 - 01A1
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Introduction: Obstructive sleep apnea (OSA) is a prevalent 
sleep-related breathing disorder. The majority of adults with 
OSA remain undiagnosed and untreated, highlighting the 
importance of accurate diagnosis to ensure timely and effective 
treatment. While single-night polysomnography remains the 
gold standard for diagnosing OSA, the lack of access coupled 
with night-to-night variability contributes to underdiagnosis 
and inconsistent results, compromising diagnostic accuracy and 
increasing patient management cost.
Methods: A non-randomized all-comers retrospective dataset of 
4,527 patients was collected throughout 2024 from clinical home 
sleep apnea testing using FDA-cleared wearable PPG devices. 
Each patient had at least three nights of recordings, and only 
nights with a minimum of four hours of technically adequate 
PPG signals and at least one hour of sleep were included. The 
mean number of nights was 3.29 and the maximum number of 
nights was 16. Furthermore, the dataset had an overall mean AHI 
of 15 events/hour and a median AHI of 9 events/hour. Night-to-
night variability was assessed by determining whether the first 
night’s results would have resulted in misdiagnosis. Additionally, 
maximum difference in OSA severity (None, Mild, Moderate, 
Severe) across all nights was evaluated. The overall pooled stand-
ard deviation of multi-night AHI was also calculated to provide a 
comprehensive assessment of variability in OSA severity.
Results: When comparing the first night to subsequent nights, 
11.8% of OSA patients would have been missed, and 26.4% of 
patients experienced an increase in OSA severity by at least one 
severity category. When assessing overall variability across all 
nights, 50% of patients showed no change in OSA severity, 46% 
experienced an increase of one severity category, and 4% showed 
an increase of two severity categories. Additionally, the dataset 
revealed a pooled AHI standard deviation of 5.8 events per hour.
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Conclusion: Multi-night sleep testing revealed a level of varia-
bility that could negatively affect diagnostic accuracy when con-
ducting single-night sleep studies. Multi-night sleep testing can 
mitigate this issue by aggregating the sleep quality and respira-
tory disturbance information across multiple nights, providing 
a more comprehensive assessment of a patient’s condition, and 
reducing the risk of misdiagnosis by ensuring that treatment 
decisions are based on a fuller understanding of OSA severity.
Support (if any): 
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Introduction: The Home Sleep Apnea Test (HSAT) has good diag-
nostic performance for patients with a high pretest probability of 
moderate to severe obstructive sleep apnea (OSA). However, the 
false negative rate has been reported to range from 17% - 46%, and 
the false positive rate is estimated to be 5-10%. For this reason, 
the American Academy of Sleep Medicine (AASM) recommends 
polysomnography (PSG) after nondiagnostic HSAT results (AHI 
< 5/hr). Our objective in this study is to improve the accuracy of 
HSATs by using hyperpneas as a surrogate for arousals.
Methods: A retrospective analysis was conducted on 69 patients 
with non-diagnostic Type 3 HSATs who underwent subsequent 
PSG. Original HSATs were re-scored using the recommended 
hypopnea scoring rule as defined by the AASM. For the purposes 
of this study, a hyperpnea was used as a surrogate for an arousal. A 
hyperpnea is defined in this study as a breath with ≥ 50% increase in 
amplitude over baseline breathing. Hypopneas were scored when 
there was a >30% decrease in flow for at least 10 seconds followed 
by a hyperpnea without significant oxygen desaturation (< 3%). 
The AHI from the experimental scoring criteria was compared to 
the original AHI from HSAT as well as the AHI from the PSG.
Results: Using the modified scoring criteria, the mean difference 
in AHI between HSAT and PSG was of 3.7/hr. Comparatively, 
the originally scored HSAT showed a mean difference in AHI of 
5.9/hr from the PSG. Additionally, the modified scoring criteria 
HSAT had a false negative rate of 5% for this population, and 
had a false positive rate of 17%.
Conclusion: Incorporating a surrogate indicator of a cortical 
arousal such as a hyperpnea following an obstructive respiratory 
event can improve the accuracy of the HSAT AHI, decrease the 
false negative rate, and prevent repeat testing. One limiting fac-
tor in this study is that the HSAT and PSG were performed on 
different nights and in different environments. Further studies 
using these criteria on the same night as the PSG can validate 
this as a more accurate method to diagnose OSA using an HSAT.
Support (if any): 
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Introduction: Co-morbid insomnia and obstructive sleep apnea 
(COMISA) pose significant healthcare challenge due to their 
combined association with more severe cardiovascular outcomes 
than either condition alone. In India, diagnosis and treatment are 
often delayed due to restricted access to multidisciplinary care. 
The AI-powered Belun Ring (BR), a medical-grade wearable 
device, has shown promise in addressing this gap by facilitating 
OSA severity stratification and aiding COMISA management. 
This study explores the feasibility of using the BR for OSA diag-
nosis and sleep stage classification to triage patients with insom-
nia symptoms in resource-constrained monodisciplinary clinical 
settings.
Methods: A total of 257 participants (median age: 54 years, 
BMI: 27.9, 40% female) were recruited from a neurology clinic 
and monitored for 1-3 nights using the BR. Participants were 
classified into four groups based on BR-derived AHI4% (≥15 
events/h) and sleep efficiency (< 80%): Normal (AHI < 15), OSA 
(AHI ≥15), COMISA (AHI ≥15 & SE< 80%), or Insomnia (SE 
< 80%). Sleep metrics such as sleep onset latency (SOL), wake 
after sleep onset (WASO), and heart rate variability (HRV) met-
rics were compared using the Mann-Whitney test. Co-morbidity 
frequencies, including diabetes and hypertension, were analysed 
with the Mantel-Haenszel Chi-Squared test.
Results: Among participants, 49% were Normal, 25% OSA, 10% 
COMISA, and 16% Insomnia. COMISA and Insomnia groups 
had significantly higher WASO than the OSA group (p< 0.001). 
The Insomnia group exhibited longer SOL compared to OSA 
and COMISA (p< 0.001, p< 0.01), along with the lowest SDNN 
(p< 0.01, p< 0.05). Among 155 patients with comorbidity data, 
COMISA had the highest rates of co-morbidities (P< 0.001) 
among OSA-alone (p< 0.05) and Insomnia-alone (p< 0.05) 
(Diabetes: 41%, 21%, 26%; Hypertension: 53%, 42%, 42%; ≥2 
comorbidities: 35%, 12%, 26%) compared to normal respectively 
(Diabetes: 15%; Hypertension: 32%, ≥2 comorbidities: 12%).
Conclusion: The AI-powered BR effectively stratifies high-risk 
OSA patients with comorbid insomnia symptoms, highlighting 
their increased comorbidity burden. This scalable and reliable 
tool provides a novel solution for triaging high-risk patients in 
monodisciplinary clinical settings with limited access to compre-
hensive sleep care.
Support (if any): 
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Introduction: The biggest barrier to adequate treatment for 
obstructive sleep apnea (OSA) is the underdiagnosis of the con-
dition. It is important to understand the diversity of clinical 
characteristics of people with OSA, so that clinicians can better 
screen for OSA and improve the rate of diagnosis. Using real-
world data of people diagnosed with OSA who go on to receive 
positive airway pressure (PAP) treatment, we sought to describe 
the presentation of OSA at the time of diagnosis.
Methods: This was a retrospective cohort study conducted 
among people who had a OSA confirmed by a sleep test (index 
date) between January 2019 and February 2023 and later started 
on PAP therapy. De-identified insurance claims data were linked 
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with PAP data and electronic medical records. Characteristics 
from the year prior to index included demographics, body mass 
index (BMI), presence of comorbid conditions, and laboratory 
results. BMI and laboratory results were averaged only amongst 
those who had a measurement.
Results: The final sample included 211,089 people with newly 
diagnosed OSA. Of these, 47% were female, 61% were between 
the ages of 45 and 64, with an average age of 51.5 years. On 
average, patients had 3.3 other conditions at the time they were 
diagnosed with OSA and 90% were managing at least one other 
chronic condition (60% hypertension, 54% hyperlipidemia, 31% 
anxiety, 31% gastroesophageal reflux disease, 29% depression, 
and 26% type 2 diabetes). Average blood pressure readings were 
131/80 indicative of stage 1 hypertension. Average total choles-
terol was in normal range at 184mg/dL, and average A1C was 6.4 
indicative of prediabetes. 59% had at least class 1 obesity, and the 
average BMI was 35.0 kg/m2. Compared to men, women were 
older, had more conditions, lower blood pressure, and higher 
cholesterol. The prevalence of women and mean number of con-
ditions increased by age, while BMI and cholesterol decreased 
by age.
Conclusion: These real-world data show that diagnosis of OSA 
typically occurs during middle-age for women and men, and 
commonly presents with mild hypertension or prediabetes. These 
data should be used to raise awareness of the presentation of 
OSA to improve the rate of diagnosis.
Support (if any): ResMed
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Introduction: Pulse oximetry has been under scrutiny due to 
recent findings that SpO2 accuracy is worse in non-white indi-
viduals. Dynamic SpO2 changes may be particularly impacted, 
which may lead to bias in OSA diagnosis and severity determi-
nation (e.g. hypoxic burden). OSA may be underdiagnosed in 
women, but little is known about sex-based differences in pulse 
oximetry performance during polysomnography.
Methods: We utilized the San Diego Multi-Outcome OSA 
Endophenotype (SNOOzzzE) Cohort which comprises adults 
who underwent clinical in-laboratory PSG at UCSD between 
2015 and 2022 (IRB #182136). Raw PSG signals were used 
to determine oximetry-independent Apnea-hypopnea index 
(“AHIflow”), which was compared with AHI using AASM 
AHI3A and AHI4 criteria, as well as hypoxic burden. Differences 
between men and women were compared using multivariable 
models adjusted for BMI, wake oxygen saturation and percent 
hypopneas.
Results: 2,583 individuals were included in the analy-
sis (1,145 women, 1,438 men). Female participant median 
age was 57(IQR 45,66) years, BMI 33(27,41) kg/m2, and 
AHI3A 20(11,38) events/hr. Male participant median age 
was 55(42,68) years, BMI of  30(26,35) kg/m2, and AHI3A 
29(14,57) events/hr. AHIflow was significantly associated with 
AHI3A (p< 0.001), but there was no significant difference in 

the relationship between AHIflow and AHI3 between women 
and men (p=0.269). AHIflow was significantly associated 
with AHI4 (p< 0.001), and there was a statistically significant 
difference between AHIflow and AHI4 between women and 
men (p=0.041) but the absolute difference was very small (i.e., 
difference between men and women of  0.3 events/hr if  AHI 
was 100 events/hr). AHIflow was significantly associated with 
hypoxic burden (p< 0.001), but there was no significant differ-
ence in the relationship between AHIflow and hypoxic burden 
between women and men (p=0.878).
Conclusion: This analysis does not reveal major differences 
in pulse oximetry performance in the detection of OSA sever-
ity between men and women, particularly when adjusting for 
other factors that might influence propensity for desaturation. 
Nonetheless, there is potential for unmeasured imbalances that 
obscure differences in ability to detect a true desaturation. There 
may be differences in propensity for oxygen desaturation during 
respiratory events between men and women; Our findings sug-
gest that oximetry should be technically reliable for evaluating 
these biological differences.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) results from a com-
bination of anatomical and non-anatomical endotypes. Among 
the non-anatomical factors, a low arousal threshold (LAT) 
can make it challenging for individuals to tolerate and adhere 
to certain treatments. The aim of this study was to determine 
the prevalence of the LAT endotype among the participants in 
the 4th edition of the Sao Paulo Epidemiological Sleep Study 
(EPISONO), and analyze the sociodemographic characteristics 
associated with LAT.
Methods: We used the algorithm proposed by Edwards et al. 
(2014) to identify LAT that is based on polysomnographic (PSG) 
parameters, namely the apnea-hypopnea index (AHI), periph-
eral oxygen saturation (SpO₂) and the percentage of hypopneas. 
Questionnaires on quality of life, fatigue, daytime sleepiness, 
and insomnia were also applied to assess gender-related differ-
ences between male and female non-OSA, LAT and high arousal 
threshold (HAT) participants.
Results: The groups differed significantly in terms of  age and 
body mass index; however, there were no significant differences 
between ethnicities and for most of  the assessed symptoms. A 
higher frequency of  symptoms was observed in women, espe-
cially in those belonging to the LAT (OSA) group compared 
to men in the same group. Clinically significant insomnia was 
also more prevalent in females. In respect of  the LAT (OSA) 
participants, no differences were observed between partici-
pants with and without clinically significant insomnia in the 
OSA group.
Conclusion: The characterization of the LAT endotype, and 
the higher frequency of symptoms in OSA women highlight 
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the importance of valuing polysomnographic findings and the 
symptoms reported by women during clinical assessment. LAT 
showed no relationship with worsening arousability among par-
ticipants with co-morbid insomnia and sleep apnea (COMISA) 
compared to those with OSA-only in this study.
Support (if any): This work was supported by Associação Fundo 
de Incentivo à Pesquisa and grants from Fundação de Amparo 
à Pesquisa do Estado de São Paulo (FAPESP, recipient MLA: 
2020/13467-8), and Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq, recipient: DP, MLA and ST).
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Introduction: A previously published case report suggested that 
alcohol might cause false-negative results in home sleep apnea 
testing (HSAT) utilizing Peripheral Arterial Tonometry (PAT). 
Alcohol is consumed by nearly a third of people globally. Based 
on this, along with rapid growth in PAT HSAT utilization, we 
aimed to prospectively study the interaction between alcohol 
consumption and PAT HSAT technology. We hypothesized 
that alcohol use would significantly attenuate sleep disordered 
breathing metrics in contrast to existing literature suggesting 
alcohol may exacerbate sleep apnea.
Methods: We planned to recruit subjects (N=100) from Mayo 
Clinic Arizona sleep clinic who were being evaluated for 
sleep-disordered breathing and elected to undergo home sleep 
apnea testing (WatchPAT ONE). Participants were required to 
report social alcohol use (no more than 1-3 drinks per day). The 
first and second home sleep apnea test were conducted on sep-
arate nights (night 1: without alcohol; night 2: with alcohol). 
Patients also completed a questionnaire, detailing their normal 
alcohol intake as well as intake during the respective sleep tests. 
Statistical analysis included paired sample t-test as well as a 
descriptive analysis.
Results: A total of  75 subjects were recruited (mean age [± SD] 
56.8 ± 11.9; 90.7% male; mean BMI 29.8 ± 5.8) and 56 patients 
completed both sleep tests. The mean apnea hypopnea index 
(AHI) was not statistically different (p=0.784) between night 1 
and night 2 (without alcohol: 19.6/hour ± 21.0; with alcohol: 
19.3 ± 21.5, respectively). Similarly, no statistically significant 
difference was found in the AHI during REM and NREM 
sleep.
Conclusion: Preliminary data does not suggest a statistically 
significant difference in AHI without or with alcohol. While no 
significant change in AHI was observed, this study highlights the 
need for further investigation into the impact alcohol may have 
on PAT technology. Further analyses and data enrichment are 
underway.
Support (if any): Mayo Foundation
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of Psychiatry, New York University Grossman School of Medicine, 
5 Division of Pulmonary, Critical Care and Sleep Medicine, Icahn 
School of Medicine at Mount Sinai

Introduction: In a cohort of community dwelling participants, 
we previously showed a modest correlation for Obstructive Sleep 
Apnea (OSA) severity between WatchPAT™(WP) and polysom-
nography (PSG) used on separate night recordings. Given the 
known night-to-night variability in OSA, we reassess the diag-
nostic validity of simultaneous peripheral arterial tonometry 
(PAT) and PSG.
Methods: 65 participants recruited from the community with-
out a prior diagnosis of  OSA (39 Female, mean Age=67 yrs 
(range 56-85), 95% black, mean BMI=29.4 (SD=6.56 kg/m2), 
mean ESS=7 (SD±3.8) underwent 1-night concurrent in-lab 
PSG and WP (event detection using PAT), with both oxime-
ters on the same hand. AHI4 by PSG=8.2 (SD 12.9 events/h); 
60% had AHI4< 5, 26% mild OSA and 14% moderate-severe 
OSA. Diagnostic accuracy was assessed using 3 definitions for 
OSA: AHI4 ≥ 5 events/h, AHI4>15, and RDI ≥ 15. AHI4, 
RDI, total respiratory events, total sleep time (TST), and per-
centage TST with oxygen saturation< 90% (O2Sat90) were 
compared between PSG and WP by correlation and bland 
Altman plots.
Results: WP data was invalid in three participants. The mean 
TST assessed by WP was 344mins versus 320mins by PSG (mean 
ΔPSG-WP=-24.1mins, 95%CI -38 to-10, ICC=0.73). The aver-
age number of events for AHI4 detected by WP was 96 vs 50 
by PSG (mean ΔPSG-WP=-46, 95%CI -60 to -32, ICC=0.8). 
The mean pAHI4 assessed by WP was 17.9 events/h versus 8.4 
by PSG (mean ΔPSG-WP= – 9.5 events/h, 95%CI -12.4 to -6.5, 
ICC=0.74). The mean pRDI assessed by WP was 33.3 events/hr 
versus 13.4 by AHI3A (mean ΔPSG-WP= –19.9 events/h, 95%CI 
-24 to -15.8, ICC=0.57). The mean O2Sat90 by WP was 0.7% 
versus 1.0% by PSG (mean ΔPSG-WP = -0.3%, 95%CI 0.2 to 
-0.7, ICC=0.46). Sensitivity, specificity, PPV, and NPV for OSA 
using AHI4≥5 were 92%, 38%, 50%, 88%; for AHI4≥15 were 
100%, 70%, 36%, 100%, and for RDI≥15/hr were 89%, 30%, 
34%, 87%.
Conclusion: The PAT OSA severity metrics were consistently 
higher than PSG due to detection of  greater number of  res-
piratory events by WP and cannot be explained by the slightly 
higher TST detected by WP. These findings call into question 
the uncritical use of  PAT severity in community dwelling 
cohorts.
Support (if any): 1R01AG082278,R01AG056531
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RETROSPECTIVE CHART REVIEW ON 
ACCURACY HOME SLEEP APNEA TESTING AND 
EFFECTIVENESS OF STOPBANG: A COMPARISON TO 
POLYSOMNOGRAPHY
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Valley Hospital, 2 Sleep Medicine Department, Southwest 
Healthcare Medical Education Consortium, Temecula Valley 
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Introduction: Obstructive sleep apnea (OSA) is a prevalent dis-
order caused by intermittent collapse of the upper airway, lead-
ing to disrupted ventilation while asleep. A type-III home sleep 
apnea test (HSAT) can be a convenient way to diagnose OSA 
due to its ability to detect obstructive apneas and hypopneas. 
The limitation in a pretest probability tool like STOP-BANG 
results in underdiagnosis of atypical OSA.
Methods: This is a retrospective chart-review study in a single 
sleep center conducted at Complete Sleep Solution, Temecula, 
California, from December 2022 to 2023. Patients selected 
for this review were 18 and older without comorbidities that 
required in-lab polysomnography (PSG). All patients had an ini-
tial HSAT with records of respiratory events index (REI), apnea 
hypopnea index (AHI), age, gender, and BMI, respiratory dis-
turbance index (RDI), Epworth, hypertension diagnosis (HTN), 
snoring symptoms, witness apnea, and STOP-BANG score. 
Included individuals had an initial HSAT REI< 5 and returned 
for in-lab PSGs for the confirmation study. The HSAT and PSG 
results were compared to verify the accuracy of the HSAT.
Results: Among the 1815 charts reviewed, 231 showed negative 
HSAT results with REI< 5. Only 75 out of 231 patients with neg-
ative HSAT results returned to the lab for confirmatory testing. 
Upon follow-up, 71% of these patients had confirmed diagnoses 
of OSA via AHI or RDI criteria. With correlation analysis, there 
is essentially no correlation with the STOP-BANG score (aver-
age of 4.3 in the false-negative HSAT group and an average of 
3.7 among the true-negative HSAT group). There was further 
break down on the correlation of AHI, RDI, and REI with each 
component of the STOP-BANG score (age, sex, gender, snor-
ing, witness apnea, Epworth, HTN, and collar size), and none 
of each component shows any statistical significance within the 
correlation analysis.
Conclusion: HSAT is a quick, convenient tool for OSA diagno-
sis, but due to this, it may lead to delayed diagnosis in patients. 
In this group of patients, STOP-BANG appears to be an inad-
equate predictor for negative HSAT testing. Further modifica-
tion to the screening tool can help screen individuals for whom a 
home test is inappropriate.
Support (if any): 
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SLEEPINESS SCALE “GPSS” WITHIN A LARGE 
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Timothy Howarth1, Subash Heraganahally2
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Introduction: The GPSS is a new tool for screening at risk 
patients for obstructive sleep apnoea (OSA) at primary health-
care. However, the GPSS was designed and developed amongst a 
relatively small and young population with a high pre-test prob-
ability of OSA. To better define the accuracy and validity of this 
tool, broader, community sampled populations are needed.
Methods: We utilised first visit data from the Sleep Heart Health 
Study (SHHS), defining OSA as an AHI≥15. Questions 5-8 of 
the GPSS (snoring, witnessed apnoeas, sleepiness and presence 
of hypertension/diabetes/heart disease/depression) were not 
directly assessed in the SHHS, thus derived from composites. We 
compared the GPSS against the STOP-Bang (derived in a simi-
lar manner to the GPSS) and the Epworth sleepiness scale (ESS).
Results: 3959 (47.6% female median age 63-years, BMI 27.8) par-
ticipants had data available to be included. 943 (23.8%) recorded 
OSA. The median GPSS was 8 (IQR 5, 11), STOP-Bang 3 (IQR 2, 
4) and ESS 8 (5, 11). The total continuous GPSS score was signif-
icantly associated with OSA (OR 1.24 (95% CI 1.21, 1.26)). GPSS 
moderate (>7) significantly increased odds for OSA compared to 
mild (≤7) (OR 3.18 (95% CI 2.59, 3.90)), and GPSS severe (>13) 
did so compared to moderate (OR 2.59 (95% CI 2.16, 3.11)). 
Sensitivity and specificity of GPSS moderate was 85.8 & 41.9% 
respectively, correctly classifying 52.3%, and of GPSS severe was 
35.1 & 87.7% respectively, correctly classifying 75.2%. Sensitivity 
and specificity of STOP-Bang ≥3 was 77.8 & 54.8% respectively, 
correctly classifying 60.3%, and ESS ≥11 was 34.6 & 74.3% respec-
tively, correctly classifying 64.9%. The ROC, AUC for the 3-level 
GPSS was 0.69 (95% CI 0.67, 0.71). For the 2-level STOP-Bang 
this was 0.66 (95% CI 0.65, 0.68) and for the 2-level ESS 0.55 (95% 
CI 0.53, 0.56). Due to the higher age in the SHHS compared to 
the GPSS development cohort, we tested adding additional scores 
for age thresholds 60-75 & >75. This slightly improved the 3-level 
GPSS AUC to 0.70 (9%% CI 0.68, 0.72).
Conclusion: The GPSS is a valid and reliable tool in a commu-
nity setting and appears to outperform both the STOP-Bang and 
the ESS.
Support (if any): 
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MODIFIED STOP-BANG QUESTIONNAIRE TO DETECT 
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Introduction: Obstructive sleep apnea (OSA) is a common 
disease in clinical practice. Due to high prevalence of OSA, a 
waiting list for polysomnography is long. Using a screening tool 
to select the high-risk for OSA to be tested for polysomnogra-
phy is needed. A previous study showed that the STOPBANG 
questionnaire has a good sensitivity to detect OSA at 83.6%. 
However, 34 patients out of 177 patients (19.21%) included in 
the study had body mass index of more than 35 kg/m2. Obese 
patients grade II, indicated for bariatric surgery, may have differ-
ent clinical features of OSA. This study aimed to evaluate if  the 
STOPBANG questionnaire needed to be modified in patients 
with body mass index of less than 35 kg/m2.
Methods: This was a retrospective, analytical study. The inclu-
sion criteria were adult patients who were suspected of OSA and 
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tested for OSA by polysomnography. Those who were pregnant 
or met the criteria for bariatric surgery with a body mass index 
of more than 35 kg/m2 were excluded. Patients were categorized 
into two groups; OSA and non-OSA group. The STOPBANG 
factors were calculated to predict presence of OSA by using 
logistic regression analysis.
Results: There were 188 patients included in the study. Of those, 
158 patients (84.04%) were diagnosed as OSA. Among eight 
factors in the STOPBANG criteria, only age was independently 
associated with presence of OSA after adjusted by other varia-
bles. An adjusted odds ratio for age was 1.04 (95% confidence 
interval of 1.02, 1.08). The cut-off  points of three numerical fac-
tors to predict presence of OSA including age, body mass index, 
and neck circumference were as follows: age of 40 years with sen-
sitivity of 84.18%, body mass index of 23 kg/m2 with sensitivity 
of 82.91%, and neck circumference of 35 cm with the highest 
sensitivity of 86.08%.
Conclusion: The STOPBANG questionnaire may need to be 
modified for individuals with body mass index of less than 35 kg/
m2 who were suspected for OSA. Age, neck circumference, and 
body mass index cutpoints were 40 years, 35 cms, and 23 kg/m2, 
respectively.
Support (if any): 
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REMOTE PATIENT MONITORING (RPM) OF OBESE 
OBSTETRIC PATIENTS TO IDENTIFY ONSET OF OSA 
USING THE REST TRACKER: MONITORING AT RISK 
POPULATIONS
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Christopher Mann5, Karolina Adam4, Timothy Van Meter5
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Houston / Pediatrix, 5 REST Technologies, Inc.

Introduction: Obstructive-Sleep-Apnea (OSA) can develop 
during pregnancy and is associated with gestational-diabetes, 
hypertension, preeclampsia, and eclampsia risk. Continuous 
evaluation is necessary throughout pregnancy; however, this is 
not currently a standard practice. The REST-Tracker, a Remote 
Patient Monitoring platform for OSA management is being 
assessed for the feasibility to identify the onset of OSA in the 
obese pregnant population.
Methods: The REST-Tracker utilizes data from a Ring-
Oximeter worn nightly, using Cardiopulmonary Coupling 
(CPC)analysis, an FDA cleared cloud-based computing system 
called SleepImage™. It provides OSA metrics with two levels 
of sensitivity (sAHI_3% & sAHI_4%). Inclusion-criteria: BMI 
>27, entry < 16 weeks gestational-age, (GA) no prior OSA diag-
nosis. Analysis: paired t-test of average AHI prior to 16 weeks 
gestation compared to Ave AHI from the last 4 collection points 
prior to delivery.
Results: 30 subjects screened of which 27 subjects completed 
the study to delivery, 1 suffered an early termination, 2 excluded 
for lack of compliance. Statistics from those completing the 
study: Initial BMI: 36.7 (+/- 5.91), GA on initiation of mon-
itoring 12.39 weeks (+-3.29), GA at Delivery 36.8 (+/- 2..6). 

The initial sAHI3% sleep was 5.01 (+/-2.79), the final sAHI3% 
9.35 (+/-5.74) with a significant increase across pregnancy (p< 
0.001). The initial sAHI4% was 2.94 (+/-1.56), the final sAHI4% 
5.48 (+/-3.40), with a significant increase across pregnancy (p< 
0.001). Initial High Frequency Coupling (Stable-Sleep) Average 
was 52.04 (+/-17.60) and final was 39.44 (+/-18.18) with a signif-
icant decrease in Stable Sleep (< 0.001)
Conclusion: This study demonstrates the REST-Tracker pro-
vides OSA monitoring of at-risk maternal patients in a fashion 
that may provide the ability to help mitigate obstacles in man-
aging OSA during pregnancy. OSA tends to evolve through the 
course of pregnancy. The REST-Tracker can become a routine 
method to monitor at-risk maternal patients to identify the onset 
of OSA, allowing quick interventions to be implemented when 
necessary, such as CPAP or dental appliances. This approach 
can also be used to further assess the relationship between OSA 
adverse gestational outcomes, including hypertension, diabetes 
and eclampsia. This approach can translate to address other 
at-risk populations and improve treatment decisions.
Support (if any): Supported by the NHLBI of the NIH: Award-
Number R43HL166038.
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IN HOSPITALIZED PATIENTS WITH HEART FAILURE 
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TERTIARY HOSPITAL IN PERU
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Pedro Ayala2, Carlos Cruzado3, Luis Novoa3, Diana Rodriguez4
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Aplicadas

Introduction: Obstructive Sleep Apnea (OSA) is often undiag-
nosed in heart failure (HF) patients. Early identification using 
affordable sleep studies could improve patient outcomes in 
resource-limited clinical settings like Peru. Therefore, the main 
objective of this study was to determine the frequency of OSA 
in hospitalized HF patients using respiratory polygraphy (RP) 
(Sleep Study Type III).
Methods: A cross-sectional study was conducted. We included 
patients >18 years, with exacerbated HF, and STOP-BANG ≥ 
3. Enrolled patients underwent overnight RP using ApneaLink 
Air™. Data collected included clinical parameters, Epworth 
Sleepiness Scale, and echocardiography results. Statistical analy-
sis was carried out using R Studio.
Results: From 46 enrolled patients, 39 underwent successful 
RP; 84.61% were diagnosed with OSA. Patients exhibited a 
mean Apnea-Hypopnea Index (AHI) of 14.41 ± 10.08/h with 
mild (51.28%), moderate (25.64%), and severe (7.69%) cases. 
Symptoms associated with OSA included lack of restorative 
sleep and concentration problems. RP data showed a mean min-
imum SpO2% of 76.85 ± 9.99% and an Oxygen Desaturation 
Index (ODI) of 20.01 ± 10.66. Correlation analysis indicated a 
strong positive correlation association between AHI and ODI (r 
= 0.73, p < 0.001) and a moderate negative correlation between 
AHI and LVEF (r=- 0.64, p= 0.056)
Conclusion: This study highlights a high frequency of OSA 
among HF inpatients in our institution, emphasizing its relation-
ship with symptoms and cardiovascular parameters
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a widely prevalent 
but underrecognized condition that shares many risk factors with 
major cardiac disease. OSA is an independent risk factor for cardiac 
readmissions with an effect size exceeding that of other known pre-
dictors in heart failure readmissions. The STOP-BANG question-
naire represents an easy and cost-effective screening tool for OSA, 
but the feasibility and utility of implementing this screening in hos-
pitalized cardiac patients at scale is unknown. We hypothesized that 
STOP-BANG can be successfully administered by nursing staff  
and higher STOP-BANG is associated with hospital readmission in 
patients admitted to a cardiac specialty ward.
Methods: We conducted a prospective quality improvement 
project in patients admitted to the Johns Hopkins Hospital 
Progressive Cardiac Care Unit (PCCU) from May 2022 through 
May 2024. Patients underwent screening with STOP-BANG 
upon admission intake by nursing-administered questionnaire. 
We analyzed proportion of patients screened and readmission 
rates from internal and external health record databases. Patients 
with known sleep disordered breathing adherent to positive air-
way pressure therapy were excluded from analysis.
Results: We screened a total of 1981 patients admitted between 
May 2022 and May 2024, of whom 36.7% were extended surgical 
recovery, 53.6% were inpatient and 9.7% were observation status. 
Initial screening rate was 92%; however this gradually declined 
through the study. 13.7%, 37.1% and 49.2% of respondents were 
classified by risk of OSA as high (STOP-BANG scores 5-8), inter-
mediate (3-4), and low (≤2), respectively. The net 30 day readmission 
rate was 8.7%. Elevated STOP-BANG score was not associated 
with higher 30 day, 90 day or 1 year readmissions, or total days of 
hospitalization. Analysis by admission class, presence of comor-
bid conditions and severity of illness did not identify subgroups in 
whom STOP-BANG predicted elevated re-admission risk.
Conclusion: Among patients admitted to a cardiac ward, sys-
tematic OSA screening by nursing was feasible but OSA risk 
assessed by STOP-BANG did not predict hospital readmission 
or cumulative hospitalization days. Since cardiac patients are at 
risk for central sleep apnea, current screening tools may misclas-
sify these patients. Alternative scalable methods are necessary to 
discern the impact of untreated sleep apnea on readmission risk 
in this population.
Support (if any): 
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Introduction: The Berlin Questionnaire (BQ), validated 
cross-sectionally and widely used, identifies Obstructive Sleep 
Apnea (OSA) risk. Its longitudinal performance remains unex-
amined. We used Sequence Analysis to evaluate temporal tra-
jectories of BQ-identified-OSA risk, distinguish clusters with 
similar trajectories, and characterize cluster differences.
Methods: Retrospectively, we studied Fire Department of the 
City of New York World Trade Center Program participants 
who completed BQ across multiple time points from 2009-2024. 
At each exam, participants scored into one of four catego-
ries based on their number of positive BQ domains – snoring, 
fatigue, blood pressure/body mass index: no-risk (0/3), low-risk 
(1/3), high-risk (2/3), extreme-risk (3/3). We applied Sequence 
Analysis to identify longitudinal sequences of BQ risk classifi-
cations, clustering participants with similar risk trajectories. We 
calculated relative risk (RR) using log-binomial regression and 
computed p-for-trend for all outcomes. Models adjusted for age 
at first BQ, race, sex, and smoking status.
Results: From 13,038 participants with 3 or more BQ exams 
(Mean=11), we identified 6 distinct sequence clusters: mostly 
no-risk (20.4%), mostly low-risk (29%), mostly high-risk 
(14.7%), mostly extreme-risk (8.1%), intermittent survey gaps 
(16.7%), and truncated follow-up (11.1%). 80% of participants 
consistently scored into their cluster’s corresponding BQ-risk 
category >50% of surveys, with the mostly extreme-risk cluster 
showing similar results, doing so 80% of the time. Increasing 
risk severity cluster is associated with having a polysomnogram 
(PSG), PSG-diagnosed OSA, and self-reported use of positive 
airway pressure (PAP) (p-for-trends< 0.0001, separate model per 
outcome). Respectively, those in mostly high-risk and mostly 
extreme-risk clusters had 6.38 (RR=6.38; 95%CI=5.56-7.32) 
and 9.10 (RR=9.10; 95%Cl=7.95-10.42) times greater likelihood 
to have PSG-AHI>15 events/hour compared with the mostly 
no-risk cluster. Those in the mostly extreme-risk cluster had 43% 
greater likelihood of PSG-diagnosed OSA compared with the 
mostly high-risk cluster (RR=1.43; 95%Cl=1.35-1.51).
Conclusion: Generally, most participants remained consistent in 
BQ-OSA-risk category over 15 years of study. Increasing risk 
severity cluster is associated with PSG-diagnosed OSA out-
comes. Extreme- and high-risk clusters differed significantly, 
providing rationale for the use of three BQ risk categories in 
research settings. These findings suggest potential use of BQ risk 
as an OSA proxy in longitudinal studies.
Support (if any): 
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Introduction: Craniofacial morphology is a significant predis-
posing factor in the pathogenesis of obstructive sleep apnea 
(OSA). A screening tool for OSA that can be used by individ-
uals or primary care physicians before overnight sleep studies 
would be beneficial. This study aimed to develop an artificial 
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intelligence (AI)-based OSA prediction tool using head and neck 
photographs and clinical information.
Methods: We analyzed a retrospective cohort of 2,538 subjects 
from the sleep clinic of Kangwon National University Hospital 
in Korea. The center routinely collected frontal and lateral face 
and neck photographs, age, sex, body mass index (BMI), and 
Epworth Sleepiness Scale (ESS) scores before polysomnography. 
Of these, 855 subjects with photographs of suitable quality were 
included in the study. To predict OSA status, we employed logis-
tic regression and machine learning techniques, including ran-
dom forests (RF), gradient boosting (XGBoost and LightGBM) 
and neural networks.
Results: The study included 616 men and 239 women, with a 
mean age of  50.2 years (standard deviation: 17). The distri-
bution of  apnea-hypopnea index (AHI) categories was as fol-
lows: AHI < 5 (n=246), 5–15 (n=204), 15–30 (n=202), and >30 
(n=297). When classifying into AHI < 15 versus ≥15 groups, 
models incorporating age, sex, and BMI achieved the follow-
ing accuracies: 0.72 (RF), 0.68 (XGBoost), 0.72 (LightGBM), 
and 0.70 (logistic regression). Adding the ESS reduced accu-
racy across all methods. For models that included head and 
neck photographs, accuracy remained at 0.72 without ESS but 
improved to 0.79 when ESS was added using a neural network 
model. When differentiating between AHI < 5 and AHI >30), 
the accuracy further increased to 0.79 without ESS and 0.88 
with ESS.
Conclusion: Head and neck photographs enhance the accuracy 
of AI-based models for predicting OSA. ESS improved perfor-
mance when photographs were included in the model. AI-driven 
prediction tools show potential as screening methods for differ-
entiating between normal and severe OSA.
Support (if any): 
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Introduction: Obstructive Sleep Apnea (OSA) is a concerning 
sleep disorder, yet awareness about OSA remains low among 
many healthcare clinicians. A global study of medical schools 
revealed that the average medical student receives only 2 hours 
of sleep education during their medical education. Given this 
training gap, we conducted a systematic review of published 
research assessing OSA knowledge and attitudes among primary 
care clinicians using the Obstructive Sleep Apnea Knowledge 
and Attitudes (OSAKA) questionnaire.
Methods: We conducted a review of the published literature to 
identify studies that administered the OSAKA questionnaire to 
samples of primary care clinicians and/or resident physicians. 
The population was not restricted to U.S providers and included 
providers in rural communities. The search strategy included 
(“OSAKA,” apnea, and “primary care”). The search was 

implemented in PubMed on August 16, 2024. Studies conducted 
in English were eligible, excluding 10 papers written in Spanish. 
Studies that met inclusion criteria underwent rigorous qualita-
tive data extraction. Data extracted included details about the 
participants, sample size, country of origin, and summary sta-
tistics for OSAKA questionnaire responses. Low and high mean 
responses are reported. All but 2 studies provided mean values 
for OSA knowledge and attitude responses. We provide an over-
all mean for OSA knowledge and attitude sub scales, calculated 
as the aggregate mean of studies reporting these statistics.
Results: The search resulted in 10 articles that included data 
collected in cross-sectional studies of 2,623 providers. Among 
the studies included in this review, 60% recruited primary care 
clinicians, 20% recruited physician residents, 10% recruited car-
diologists, and 10% recruited general practitioners. Provider 
OSA knowledge, according to the OSAKA ranged from 54% to 
77% with an average knowledge score of 66.6%. OSA attitudes 
ranged from 46% to 75% with an average OSA attitude score of 
60.1%.
Conclusion: The results of this review reveal significant gaps in 
OSA knowledge and attitudes among primary care clinicians. 
Primary care clinicians can serve as an integral role in identifi-
cation and screening of OSA in the general population. These 
findings suggest an urgent need for expanded medical education 
that can bolster OSA knowledge and attitudes among providers.
Support (if any): 
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Introduction: Sleep patterns differ between sex, so it is imperative 
that sleep metrics used are consistent across sex. We investigated 
the accuracy, sensitivity, and specificity of actigraphy-measured 
sleep vs. PSG in older males and females.
Methods: PSG for each participant was recorded overnight at 
bedside. During a separate period of seven consecutive nights, 
actigraphy was collected for each participant at home using 
wrist-worn actigraphs on the non-dominant hand. Sleep time 
was validated with participant-provided sleep logs. Statistical 
analyses, including t-tests, chi-square tests, and sensitivity-spec-
ificity assessments, were performed. Lin’s concordance cor-
relation coefficient (CCC) and reduced major axis regression 
(RMAR) were utilized as measures of agreement and propor-
tional bias, respectively
Results: The study included 151 community-dwelling older 
adults (ages 47-84) evaluated at the NYU Alzheimer’s Disease 
Research Center and enrolled in studies investigating sleep health 
and aging. Of the 151 participants, 108 (71.5%) were white, 97 
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(64.2%) were females, and 71 (47.0%) had OSA (defined as apnea 
hypopnea index [AHI] > 5%). Among mean PSG-measured 
sleep parameters, Sleep Efficiency was 81.2% (SD 11.81%), Total 
Sleep Time (TST) 373.4 (76.06) minutes, Sleep Latency 12.4 
(22.34) minutes, and Wake Time 72.6 (45.4) minutes. Among 
male participants, sensitivity was moderate (0.637), and specific-
ity was low (0.238). Among female participants, sensitivity was 
moderate (0.642), and specificity was low (0.206). The largest dif-
ference among measures was in TST in both males and females: 
actigraphy overestimated TST by 23.06 (85.92) minutes in males, 
and 27.99 (107.61) minutes in females. Lin’s CCC was low (< 
0.9) for all actigraphy-measured parameters compared to PSG, 
regardless of sex. In addition, RMAR slopes (≠ 1) suggest pro-
portional bias across all measures, while RMAR intercepts (≠ 0) 
for all measures show fixed bias, regardless of participant’s sex.
Conclusion: In this study population, there was low accuracy 
and concordance of actigraphy measured sleep parameters 
compared to PSG, with both proportional and fixed bias across 
measures, regardless of sex. Additional research with a larger 
sample size is needed to ensure PSG/Actigraphy concordance 
across sex.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a common con-
dition associated with multiple co-morbidities, however, diagnos-
tic challenges limit its recognition. Sleep screening has improved 
our recognition, and Home Sleep Apnea Testing (HSAT) has 
improved access to testing for OSA. The SANSA© device is an 
FDA cleared novel HSAT patch device that records 8 essential 
physiologic parameters (pulse oximetry, actigraphy, ECG-based 
heart rate and rhythm, respiratory effort, chest movement, snor-
ing, and body position) to diagnosis OSA. We aimed to evaluate 
the performance of validated sleep apnea screeners, STOP-Bang 
(SB) and DOISNORE50 (DIS), in predicting OSA using the 
SANSA device and in-lab polysomnogram (PSG) comparing the 
results with lighter and darker skin tones.
Methods: In this multi-centered prospective trial, patients 
referred for PSG underwent simultaneous SANSA testing 
and completed the SB and DIS questionnaires. An AHI of > 
5 was diagnostic of OSA, and skin tones were graded on the 
Fitzpatrick scale. SB and DOISNORE50 thresholds of disease 
(> 3 and > 4, respectively) were used to identify a patient at risk 
of OSA.
Results: Analysis included 154 patients who completed sleep 
screening questionnaires of whom 141 (91.6%) of patients tested 
positive for OSA. Receiver operating characteristic (ROC) curve 
analysis demonstrated that both SB and DIS questionnaires 
performed similarly in identifying patients who tested positive 
for OSA by SANSA, with area under ROC (AUROC) values 
of 0.711 and 0.677 among lighter skin tones (Fitzpatrick < 3), 
and AUROC values of 0.520 and 0.515 among darker skin tones 

(Fitzpatrick ≥ 3), respectively. Further, AUROC for each ques-
tionnaire improved by increasing the questionnaire positivity 
threshold by one (SB > 4, DIS > 5) in patients with darker skin 
tones for SB (0.520 to 0.716, p < 0.001) and DIS (0.515 to 0.714, 
p < 0.001) respectively.
Conclusion: These data demonstrated similar performance of the 
STOP-BANG and DOISNORE50 to predict OSA across skin 
tone with both Sansa and in lab polysomnogram. Additionally, 
adjusting the previously validated thresholds of SB and DIS for 
patients with darker skin tones improved test performance for 
OSA. Further study is needed.
Support (if any): 

Abstract citation ID: zsaf090.0702

0702
SINGLE-NIGHT SLEEP STUDIES SHOW REDUCED 
SENSITIVITY IN CLASSIFYING MILD OSA IN WOMEN 
COMPARED TO MEN
Jonna Morris1, Paul scott2, Faith Luyster3, Garrett Funck2, 
Meghan Fissore2, Weiwen Wang2, Sara Klein2, Lynn Baniak4, 
YUE DONG2, Diego Mazzotti5

1 University of Pittsburgh, 2 University of Pittsburgh, 3 University 
of Pittsburgh School of Nursing, 4 VA Pittsburgh Healthcare 
System, 5 University of Kansas Medical Center

Introduction: Studies assessing obstructive sleep apnea (OSA) 
across multiple nights indicate that single-night studies may 
misclassify up to 50% of diagnoses. This discrepancy may result 
from sex-based differences in classification using diagnostic 
devices (i.e. home sleep studies, wearables). This study aimed 
to 1) evaluate how night-to-night variability in OSA severity 
affects diagnostic classification using cardiopulmonary coupling 
derived metrics, and 2) assess the impact of sex differences on 
classification accuracy over multiple nights.
Methods: In this prospective study of 44 adults (20 men, 24 
women) mean age 53.5±18.6 years; range 22–78) with untreated 
OSA, participants wore a sleep tracker (SleepImage®) at home 
for 15 nights ≥2 hours per night. The apnea-hypopnea index(-
sAHI) was measured using cardiopulmonary coupling derived 
metrics (mean sAHI3%= 20.6, SD=14.3; sAHI4% = 14.0, 
SD=11.9). In participants with at least 13 nights, the 1st, 3rd,7th, 
& 12th night averages for sAHI3% and sAHI4% were classified 
as no OSA (AHI ≤ 5), mild (5< AHI< 15), moderate (15≤ AHI< 
30), & severe (AHI≥ 30) with a confusion matrix used to evaluate 
classification accuracy as compared to the average metrics across 
all nights.
Results: In the total sample, sAHI3% and sAHI4% overall sen-
sitivity respectively was 75% and 71% for 1 night, 84% and 71% 
for 3 nights, 96% and 89% for 7 nights, and both were 96% for 12 
nights. Sensitivity of women classified as mild OSA (sAHI3%) 
over one night was 57%, compared to 80% for men. Sensitivity 
of mild OSA in women (sAHI4%) over one night was 64%, com-
pared to 86% for men. When averaging 7 nights, the sensitivity of 
mild OSA was 100% for both men and women at sAHI3% and 
100% in women and 91% in men at sAHI4%.
Conclusion: Sleep apnea classification is more accurate in men 
than in women with mild OSA when measured ≤7 nights. Greater 
variability in women’s sAHI may reduce the accuracy of stand-
ard OSA severity classification for both sexes.
Support (if any): University of Pittsburgh School of Nursing 
Research Catalyst Award; Sleep and Circadian Science & Aging 
Research Hubs; Sleep Image System & Sleep Research Society 
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Foundation; NHLBI & ORWH R01HL170675 (PIs: Morris/
Mazzotti).

Abstract citation ID: zsaf090.0703

0703
CONCORDANCE OF PSG AND ACTIGRAPHIC 
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Introduction: This study evaluated the concordance between 
polysomnography (PSG) and actigraphy in assessing sleep 
and wake patterns among cognitively normal Black/African-
American older adults. Specifically, the study sought to evaluate 
the precision of actigraphy as a screening tool compared to PSG 
and determine whether actigraphy yields comparable accuracy 
to PSG across different racial groups.
Methods: The study analyzed data from 43 Black/African 
Americans aged 60 years or older, all participants in NYU 
Langone studies on sleep and aging. Each participant wore an 
actigraph for seven days and underwent one or two nights of 
PSG in a supervised laboratory setting. Key variables assessed 
included sleep efficiency (proportion of time spent asleep relative 
to time in bed), total sleep time (duration from sleep onset to 
awakening), sleep latency (time taken to fall asleep after lights-
off), and wake-up time (time of awakening from sleep).
Results: For Black/African American participants, the acti-
graph showed mixed agreement with PSG across sleep variables. 
Overall, sensitivity (0.641) was moderate, whereas specificity 
(0.220) was low; similarly, for blacks the sensitivity (0.624) was 
moderate, and specificity (0.254) was low. The mean difference 
(±SD) for total sleep time was 4.21 (11.98), with a 95% CI of 
-213 to 222. Sleep efficiency demonstrated a mean difference of 
-3.05 (14.15), with a 95% CI of -30.7 to 24.6. Wake time had a 
mean difference of 2.53 (57.92), with a 95% CI of -111 to 116. 
Sleep onset latency exhibited a mean difference of 8.32 (21.06), 
with a 95% CI of -33 to 49.6. The actigraph showed limited 
agreement with PSG across sleep variables in both racial groups, 
with lower concordance observed for Non-Hispanic White par-
ticipants compared to Black/African American participants.
Conclusion: Actigraphy demonstrated limited agreement with 
the gold-standard PSG in both Black/African American and 
non-Hispanic White participants. Among Black participants, 
the actigraph overestimated total sleep time, highlighting a dis-
crepancy in accuracy. These findings suggest further research to 
concurrently evaluate actigraphy and PSG in diverse populations 
to improve actigraphy’s reliability as a sleep assessment tool.
Support (if any): 
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Introduction: We previously conducted a retrospective analysis 
of polysomnography (PSG) electrocarttiography (ECG) data to 
classify obstructive sleep apnea (OSA) using deep learning anal-
ysis (DLA). The study achieved a ROC AUC score of 0.7077 and 
an F1 score of 0.67, demonstrating its potential as a screening 
tool for OSA. In this study, we further analyzed oximetry data 
extracted from PSG and explored the integration of ECG- and 
oximetry-based screening tools into vital sign monitoring devices 
within the stroke intensive care unit (SU) to evaluate their clini-
cal utility in real-world settings.
Methods: We retrospectively analyzed PSG data collected 
between 2015 and 2023. OSA was classified into two catego-
ries: normal/mild and moderate/severe, based on the apnea-hy-
popnea index (AHI). For DLA, oximetry data were converted 
into Mel-spectrograms and analyzed using a Convolutional 
Neural Network, generating a confusion matrix. Additionally, we 
assessed the utility of the screening tool in patients admitted to 
the SU between January and October 2024. PSG was conducted 
for patients meeting the following criteria: STOP-BANG score ≥3, 
witnessed snoring or apnea, and a Modified Mallampati Score ≥3.
Results: Out of 1,806 PSG records, 252 cases with arrhythmias 
were excluded, leaving 1,554 records for analysis. OSA was clas-
sified as normal/mild in 616 cases and moderate/severe in 938 
cases. The DLA results for oximetry yielded a ROC AUC score 
of 0.7814 and an F1 score of 0.79. In the SU cohort, 211 patients 
were evaluated. After excluding 34 cases with arrhythmias and 67 
instances of data loss, 110 patients remained. Among these, 49.5% 
had a STOP-BANG score ≥3, 40.4% were suspected of having 
OSA based on oximetry data, and 60.6% based on ECG data. 
Among the five patients who underwent final PSG testing, oxime-
try demonstrated an accuracy of 80%, while ECG achieved 100%.
Conclusion: Our findings suggest that DLA using oximetry 
showed higher accuracy in retrospective PSG data compared to 
ECG. However, in the SU setting, oximetry faced challenges due 
to variations in sampling rates across devices. In contrast, ECG 
data demonstrated more consistent sampling rates, providing a 
clinical advantage. Further studies are warranted to validate and 
optimize both approaches for widespread application.
Support (if any): 
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Introduction: Carbon dioxide (CO2) levels change during sleep in 
patients with obesity hypoventilation syndrome (OHS), obstruc-
tive sleep apnea with coexistent OHS, and respiratory failure. 
Transcutaneous carbon dioxide monitoring (TCM) during pol-
ysomnography (PSG) provides both continuous and non-invasive 
estimation of the CO2. TCM can be helpful in early recognition 
of hypoventilation. Untreated hypoventilation is associated with 
high morbidity and mortality. Recognizing hypoventilation and 
initiating appropriate treatment interventions can help lower this 
burden of morbidity and mortality. Despite TCM’s potential 
benefits, it’s not always included during PSG and not used at all 
sleep centers. Arterial blood gas (ABG) sampling before PSG can 
be helpful in determining the accuracy of the CO2 measurement 
using TCM at sleep onset during PSG. There is no current consen-
sus on when ABG sampling should be performed before PSG. We 
are obtaining ABG sampling within 48 hours before the PSG at 
our center and will evaluate the accuracy of pTCO2 measurement 
with PaCO2 from ABG with the timing of the ABG sampling.
Methods: Starting in early March 2024, as a quality improve-
ment effort, we added ABG sampling within 48 hours and 
included TCM during the PSG for patients who presented at an 
community-based academic sleep center for clinical evaluation 
for hypoventilation. We are collecting demographic variables 
including age, gender, body mass index range and cardiovascular 
and pulmonary comorbidities. We plan to evaluate the associa-
tion between 1) the PaCO2 and 2) bicarbonate from the ABG 
with the 3) sleep onset and peak TCO2.
Results: To date, 30 patients seeking clinical evaluation for 
hypoventilation who completed ABG sampling within 48 hours 
before PSG and TCM during the PSG. 67% of the patients are 
female. Mean age of 51 ± 15.4 years and a BMI of 40.79 ± 
10.73kg/m2. We will plan to continue this quality improvement 
effort until March 2025. Results to be shared.
Conclusion: ABG sampling within 48 hours before PSG and 
TCM during the PSG is feasible and might help with early rec-
ognition of hypoventilation.
Support (if any): 
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Introduction: Testosterone can impact factors such as neck cir-
cumference, fat distribution, and airway characteristics, poten-
tially elevating the risk of obstructive sleep apnea (OSA). It may 

also affect respiratory control, raising the apneic threshold and 
contributing to central sleep apnea (CSA). While studies in cis-
gender men have produced inconclusive findings regarding the 
relationship between testosterone and sleep apnea (SA), research 
in premenopausal women with hyperandrogenic conditions indi-
cates a higher SA prevalence. This study aims to investigate the 
association between testosterone therapy and the diagnosis of 
OSA and CSA in transmasculine individuals.
Methods: Data were sourced from TriNetX, a database with 
de-identified health records of  over 120 million U.S. patients 
across 84 healthcare organizations. Transmasculine individuals 
were identified using ICD-10 codes for gender identity disorders 
and testosterone therapy, excluding those with a prior SA diag-
nosis. The index date was defined as three months post-testos-
terone initiation to account for physiological changes. Cisgender 
male and female cohorts were matched using propensity scores 
for BMI, smoking, and other SA risk factors. The primary 
outcome was SA incidence, identified through ICD-10 G47.3x 
codes. Kaplan–Meier analysis was used to estimate the proba-
bilities of  SA, with log-rank test group comparisons. Hazard 
ratios (HR) and 95% confidence intervals (CI) were calculated 
using the Cox proportional hazards model, with significance set 
at p< 0.05.
Results: Among 22,745 transmasculine patients, the SA risk was 
significantly higher compared to matched cohorts of cisgender 
women (HR: 3.01, CI: 2.70–3.36, p< 0.0001) and men (HR: 1.64, 
CI: 1.49–1.81, p< 0.0001). The risk of OSA was elevated, with 
HRs of 3.25 (CI: 2.88–3.67, p< 0.0001) and 1.74 (CI: 1.57–1.95, 
p< 0.0001) compared to cisgender women and men, respectively. 
Moreover, there was an 18-fold increased risk of CSA compared 
to cisgender women (HR: 18.44, CI: 4.24–80.12, p< 0.0001).
Conclusion: Transmasculine individuals receiving testosterone 
therapy are at significantly higher risk of developing both OSA 
and CSA compared to cisgender individuals. These findings 
underscore the need for heightened clinical vigilance for SA in 
this population. Future studies should explore the underlying 
mechanisms and assess the impact of testosterone dose, dura-
tion, and patient-specific factors on SA risk.
Support (if any): 
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Introduction: OSA is associated with cardiovascular disease and 
contributes to morbidity and mortality. Much of the population 
with cardiovascular disease who are at risk for OSA remains 
undiagnosed. To increase the identification of patients with 
OSA in this population, we implemented OSA screening and 
HST testing in cardiology practices. We describe the results of a 
cooperative effort between seven Cardiology practices and Sleep 
Medicine within the Northwell Health system.
Methods: We conducted a retrospective analysis of 446 cardiol-
ogy practice patients deemed to be at risk for OSA by screening 
questionnaire or clinical assessment who underwent WatchPAT 
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HST between 1/1/23 to 12/31/23. Patients were referred for sleep 
medicine consultation if  HST showed AHI ≥5/hr.
Results: Of the patients with valid HST data (n=432), 8% had 
heart failure, 79% of which were found to have OSA (41% 
AHI≥15). 5.3% had a history of MI, 70% of which had OSA 
(53% AHI≥15). 26% had atrial fibrillation, 71% of which had 
OSA (36% AHI≥15). 4% had a history of CVA, 65% of which 
had OSA (41% AHI≥15). 71% of patients (n=432) had AHI≥5/
hr (n=306). Of those with AHI≥5/hr, 47% had mild (n=145), 29% 
moderate (n=89), and 24% severe OSA (n=72). 74% of patients 
with AHI≥5/hr (n=226) initiated care with sleep medicine physi-
cians. 41% of patients chose CPAP for initial treatment (n=124), 
23% were mild (n=29), 33% were moderate (n=41), and 44% 
were severe OSA patients (n=54). 70% of patients who chose 
CPAP initiated CPAP (n=87), 24% were mild (n=21), 28% were 
moderate (n=24), and 48% were severe OSA patients (n=42). Of 
the patients who initiated CPAP, 45% (n=39) were adherent to 
therapy (usage ≥4hr/night for 70% of nights) during the initial 
90-day compliance period, 26% were mild (n=10), 26% were 
moderate (n=10), and 49% were severe OSA patients (n=19).
Conclusion: In this retrospective study, a notably high propor-
tion (71%) of screened Cardiology patients were diagnosed with 
OSA via HST. 53% of those diagnosed had moderate to severe 
OSA. CPAP adherence rates among patients referred to sleep 
medicine were suboptimal. Further intervention is needed to 
improve adherence to therapy in this at-risk population.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) increases the risk 
of cardiovascular (CV) disease. However, many patients remain 
untreated due to intolerance of OSA therapies. A healthy life-
style is foundational to CV health and may mitigate CV risk in 
these patients. Herein, we examine physical activity, dietary qual-
ity (DQ), and weight management behaviors in patients with 
untreated OSA.
Methods: Patients with untreated OSA (n=28) were recruited 
from an academic sleep surgery clinic. Healthy Eating Index scores 
(HEIs) were obtained via Mini-EAT questionnaires (unhealthy 
DQ = score < 61; intermediate = score 61-69; healthy = score 
>69). Physical activity level was determined via Nordic Physical 
Activity Questionnaire-short survey (suboptimal = < 150 min-
utes/week based on the U.S. Department of Health and Human 
Services’ Physical Activity Guidelines). Patients were also surveyed 
about weight management behaviors. OSA treatment history and 
apnea-hypopnea index (AHI) were determined from chart review. 
Welch’s t-tests and chi-square tests were applied in analyses.
Results: On average, participants were middle-aged (52.6 ± 12.7 
years), had overweight (BMI, 27.2 ± 4.8 kg/m2), moderate-se-
vere OSA (AHI, 24.0 ± 21.8), and unhealthy DQ (HEI 60.3 ± 
6.6). Sixteen participants had previously tried and/or were intol-
erant of continuous positive airway pressure (CPAP, n=10), 
oral appliance therapy (OAT, n=2), or both (n=4). Physical 
activity level in the overall cohort was low, with 18 participants 
(64.3%) engaging in < 150 minutes of weekly exercise, including 

7 reporting < 30 minutes of weekly exercise. Of 18 patients with 
a BMI ≥ 25 kg/m2, 10 (55.6%) were attempting to lose weight, of 
whom 5 had attempted dietary modifications.
Conclusion: The majority of patients with untreated OSA present-
ing to sleep surgery clinic had not tolerated or had been inadequately 
treated with medical OSA therapy. Despite the association between 
untreated OSA and elevated CV risk, these patients demonstrated 
suboptimal physical activity levels and DQ. Targeted support for 
lifestyle interventions to improve physical activity and DQ may be 
warranted in this clinical population to curb CV risk.
Support (if any): 
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Introduction: Management of OSA by Remote-Patient-
Monitoring (RPM) methods has been gaining momentum, 
mainly utilizing the data obtained from PAP devices providing 
a metric represent an Apnea-Hypopnea-Index (pAHI). The 
REST-Tracker, a ring-based RPM platform, provides FDA-
cleared methodology by SleepImage rendering AHI metrics 
(‘ahi_3%’ and ‘ahi_4%’) vai cardiopulmonary-coupling analy-
sis. This study evaluates the REST Tracker AHI metrics to the 
ResMed PAP pAHI metric from patients utilizing both systems.
Methods: Data from 70 patients on PAP with at least 30 nights 
of simultaneous data from both REST-Tracker and PAP device. 
Nights with < 20% difference in usage time between devices were 
included, resulting in 7,835 nights of data for statistical anal-
ysis. Metrics included ‘ahi_3%’ and ‘ahi_4%’ (REST Tracker / 
SleepImage) and ‘pap_ahi’ (ResMed-AirView). Statistical analy-
ses, including T-test and Bland-Altman plots, were used to assess 
agreement between the methods.
Results: The average AHI values and standard deviations were 
as follows: ‘ahi_3%’ had a mean of 10.67 (±8.45), ‘ahi_4%’ had a 
mean of 5.38 (±5.69), and ‘pap_ahi’ had a mean of 4.21 (±6.73). 
Average usage times were 7.26 (±1.43) hours for the REST 
Tracker and 7.60 (±1.40) hours for the PAP device, demon-
strating similar nightly usage. T-tests revealed significant differ-
ences between the REST Tracker metrics and PAP AHI values, 
with t-statistics of 52.99 (p < 0.001) for ‘ahi_3%’ vs ‘pap_ahi’ 
and 11.72 (p < 0.001) for ‘ahi_4%’ vs ‘pap_ahi’. Bland-Altman 
analysis showed mean differences of 6.47 and 1.17 for ‘ahi_3%’ 
and ‘ahi_4%’ vs ‘pap_ahi’, respectively, with wide 95% limits of 
agreement, indicating variability and non-equivalence.
Conclusion: Our findings demonstrate that PAP AHI meas-
urements are not equivalent to REST Tracker / SleepImage 
metrics, as demonstrated by Bland-Altman analysis and signif-
icant t-test results. The ResMed AHI was less sensitive than the 
REST Tracker’s ring-based (SleepImage) platform. Additional 
limitations of PAP-based RPM approaches include no data 
when the PAP device is not in use, further limiting the value of 
this approach. As an alternative to the current trend of utiliz-
ing PAP-based metrics for RPM, implementing FDA-cleared 
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wearables with better sensitivity of OSA characterization should 
be embraced as these approaches will raise the standard of care.
Support (if any): 
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0710
THE DIFFERENTIAL IMPACT OF RESPIRATORY EVENT 
SCORING RULES ON HEALTHCARE DISPARITIES IN 
SLEEP MEDICINE
Sandya Subramanian1, Annalise Miner1, Andrew Spector2, 
Sanford Auerbach1

1 Boston University Chobanian & Avedisian School of Medicine, 2 
Duke University School of Medicine

Introduction: The relationship between sleep regularity and 
health outcomes in obstructive sleep apnea (OSA) is gaining rec-
ognition; however, its connection to continuous positive airway 
pressure (CPAP) treatment remains underexplored. This study 
hypothesized that CPAP treatment enhances sleep regularity, 
which may subsequently improve cognitive function and reduce 
24-hour ambulatory blood pressure (BP) variability.
Methods: Patients with moderate-to-severe OSA from two 
centers were randomized (1:1) to 12 weeks of CPAP or inactive 
control. The primary endpoint was 7-day sleep onset, offset, 
and midsleep time measured by actiwatch. Secondary endpoints 
included mean reaction time from the Psychomotor Vigilance 
Task (PVT), correct trials from the Digit Symbol Substitution 
Test (DSST), and 24-hour BP. Variability in outcomes was 
assessed using standard deviation. CPAP effects were analyzed 
by intention-to-treat and per-protocol methods, including par-
ticipants who adhered to the protocol.
Results: Of 67 participants, 52 were randomized to CPAP 
(n=26) or control (n=26). In the CPAP group, 75.2% averaged 
≥4 hours of nightly use. CPAP did not significantly affect sleep 
onset (median=00:06), offset (median=-00:17), midsleep time 
(median=-00:16), PVT mean reaction time (median=5 msec), or 
DSST correct trials (median=0) (all P>0.05). However, CPAP 
reduced variability in awake systolic (median=-1 mmHg) and mean 
BP (median=-1 mmHg), as well as asleep diastolic (median=-2.6 
mmHg) and mean BP (median=-2.5 mmHg) (all P< 0.05).
Conclusion: Short-term CPAP treatment did not improve sleep 
regularity but significantly reduced 24-hour ambulatory blood 
pressure variability, with no notable effects on cognitive function.
Support (if any): National Science and Technology Council, 
Taiwan (NSTC 113-2314-B-002 -284 -MY3; 111-2314-B-
002-293); Ministry of Education (MOE) in Taiwan (NTU-
107L900502, 108L900502, 109L900502);Taiwan University 
Hospital (NTHU 109-42, 111-S0298, 111-X0033,113-S0286); 
MediaTek Inc. (201802034 RIPD)
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EFFECTS OF CPAP ON SLEEP REGULARITY, 
ATTENTION, AND 24-HOUR AMBULATORY BLOOD 
PRESSURE VARIABILITY: A RANDOMIZED 
CONTROLLED TRIAL
Pei-Lin Lee1, Joshua Gooley2, Meng-Yueh Chien3, Shang-Ru Lai1, 
Hsin-Chun Feng1, Shih-Kuo Chen4, Ming-Tzer Lin5, Yung-
Hsuan Chen1, Hung-Chih Chiu6, Po-Kang Liu7, Bo-Wen Ku7, 
Su-Mei Wang1, Chin-Hao Chang1, Wei-Shiung Yang1, Chong-Jen Yu1

1 National Taiwan University Hospital, 2 Duke-NUS Medical 
School, 3 Fu Jen Catholic University Hospital, 4 National Taiwan 
University, 5 Hsiao Chung-Cheng Hospital, 6 MediaTek Inc, 7 
MediaTek Inc.

Introduction: The relationship between sleep regularity and 
health outcomes in obstructive sleep apnea (OSA) is gaining rec-
ognition; however, its connection to continuous positive airway 
pressure (CPAP) treatment remains underexplored. This study 
hypothesized that CPAP treatment enhances sleep regularity, 
which may subsequently improve cognitive function and reduce 
24-hour ambulatory blood pressure (BP) variability.
Methods: Patients with moderate-to-severe OSA from two 
centers were randomized (1:1) to 12 weeks of CPAP or inactive 
control. The primary endpoint was 7-day sleep onset, offset, 
and midsleep time measured by actiwatch. Secondary endpoints 
included mean reaction time from the Psychomotor Vigilance 
Task (PVT), correct trials from the Digit Symbol Substitution 
Test (DSST), and 24-hour BP. Variability in outcomes was 
assessed using standard deviation. CPAP effects were analyzed 
by intention-to-treat and per-protocol methods, including par-
ticipants who adhered to the protocol.
Results: Of 67 participants, 52 were randomized to CPAP 
(n=26) or control (n=26). In the CPAP group, 75.2% averaged 
≥4 hours of nightly use. CPAP did not significantly affect sleep 
onset (median=00:06), offset (median=-00:17), midsleep time 
(median=-00:16), PVT mean reaction time (median=5 msec), 
or DSST correct trials (median=0) (all P>0.05). However, 
CPAP reduced variability in awake systolic (median=-1 mmHg) 
and mean BP (median=-1 mmHg), as well as asleep diastolic 
(median=-2.6 mmHg) and mean BP (median=-2.5 mmHg) (all 
P< 0.05).
Conclusion: Short-term CPAP treatment did not improve sleep 
regularity but significantly reduced 24-hour ambulatory blood 
pressure variability, with no notable effects on cognitive function.
Support (if any): National Science and Technology Council, 
Taiwan (NSTC 113-2314-B-002 -284 -MY3; 111-2314-B-
002-293); Ministry of Education (MOE) in Taiwan (NTU-
107L900502, 108L900502, 109L900502);Taiwan University 
Hospital (NTHU 109-42, 111-S0298, 111-X0033,113-S0286); 
MediaTek Inc. (201802034 RIPD)
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AUSTRALIA’S SLEEP REVOLUTION: TECHNOLOGY-
ENABLED, PHYSIOLOGY-INFORMED, PERSONALIZED 
CARE FOR OSA, INSOMNIA & COMISA
Danny Eckert1, Claire Dunbar2, Jack Manners2, Peter Catcheside2, 
Charmaine O’Reilly2, Bastien Lechat2, Leon Lack1, Nicole Lovato2, 
Ching Li Chai-Coetzer2, Robert Adams2, Geoffrey Pitcher2, 
Andrew Vakulin2, Carolin Tran2, Alison Leviton2, Sutapa Mukherjee2

1 Flinders University, 2 Adelaide Institute for Sleep Health, Flinders 
University

Introduction: The causes of common sleep disorders including 
obstructive sleep apnea (OSA), insomnia and their combination 
(COMISA) vary between patients. Yet, conventional diagnostic 
and treatment approaches do not fully capture or account for 
disease heterogeneity. Instead, treatment typically follows a one-
size-fits-all, trial-and-error approach, often with suboptimal out-
comes. This study aimed to use novel technology and methods to 
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better define underlying individual pathophysiology of common 
sleep disorders and use this information to tailor therapy with 
existing and emerging treatments.
Methods: 32 people with chronic sleep disorders enrolled in an 
8-week intensive treatment program that was filmed for a televi-
sion series titled “Australia’s Sleep Revolution with Dr Michael 
Mosley”. Participants completed polysomnography before 
and after treatment, plus multiple questionnaires including the 
Insomnia Severity Index (ISI), Epworth Sleepiness Scale (ESS) 
and Flinders Fatigue Scale (FFS). A range of monitoring technol-
ogy was also used such as an under-mattress sensor and oximetry 
to track nightly sleep parameters including apnea/hypopnea index 
(AHI), core body temperature capsules to estimate daily circadian 
timing and actigraphy. OSA endotypes were estimated to guide 
therapy in people with OSA. Data were reviewed bi-weekly during 
multi-disciplinary team meetings with scientists and clinicians to 
identify the optimal individualized treatment approach and mod-
ify as required. Options for insomnia and circadian misalignment 
included cognitive behavioural therapy (CBTi), melatonin, and 
light therapy. Treatments for OSA included oral appliances, supine 
avoidance therapy, emerging pharmacotherapy and continuous 
positive airway pressure (CPAP) as a last resort. Primary outcomes 
were ISI for insomnia/COMISA and AHI for OSA/COMISA.
Results: 28 participants (50% female) aged 51 [35, 60] years 
(median [IQR]) completed the trial (n=10 OSA, n=9 insom-
nia, n=9 COMISA). OSA endotype-informed targeted therapy 
reduced AHI from 28 [15,57] to 13 [10,23] events/h, p=0.01 in 
people with OSA/COMISA, most without CPAP. ISI reduced 
from 20 [19,23] to 9 [4,13], p< 0.01 in people with insomnia/
COMISA. Participants also felt better post-treatment (e.g., ESS 
reduced by >30% and FFS by >70% in people with OSA and 
insomnia, respectively).
Conclusion: These findings highlight the potential to transform 
sleep disorders care to improve outcomes for patients using a 
novel multi-disciplinary, technology-enabled, physiology-in-
formed, individualized approach.
Support (if any): Artemis Media
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CHALLENGING THE 90-DAY CPAP ADHERENCE 
STANDARD: INSIGHTS INTO DISPARITIES AND 
HEALTHCARE INEQUITIES
Dennis Hwang1, Indu Ayappa2, Martha Billings3, Amy Sawyer4, 
Rui Yan5, Jiaxiao Shi5, Matthew Klimper5, Jessica Jara5, 
Nathanael Hwang5, Kendra Becker5, Joseph Kim5, 
Anupamjeet Sekhon5, Rosa Woodrum5, Sanjay Patel6

1 Kaiser Permanente Southern California, 2 Division of Pulmonary, 
Critical Care and Sleep Medicine, Icahn School of Medicine 
at Mount Sinai, 3 University of Washington, 4 University of 
Pennsylvania School of Nursing, 5 Kaiser Permanente, 6 University 
of Pittsburgh

Introduction: The continuous positive airway pressure (CPAP) 
policy of Centers for Medicare & Medicaid Services (CMS) 
requires adherence over 90-days for continued coverage. This 
may result in premature treatment discontinuation, potentially 
exacerbating disparities and introducing healthcare inequities. We 
evaluated one-year CPAP adherence within an integrated health-
care system without rigid adherence criteria to assess longer-term 
adherence potential of initially non-adherent patients.

Methods: We evaluated all adult patients with OSA newly pre-
scribed CPAP between 2020 and 2023 within Kaiser Permanente 
Southern California. We classified patients into Early Adherent 
(meeting CMS criteria within 90 days), Late Adherent (not 
meeting CMS criteria until between days 91-360) and Never 
Adherent (never meeting CMS criteria up to day 360) and com-
pared demographic and sleep characteristics between groups.
Results: Out of a total of 132,492 patients, 49.0% were Early 
Adherent, 8.3% were Late Adherent, and 42.7% were Never 
Adherent. Compared to Early adherent, Late and Never 
Adherent, patients were progressively more likely to be female 
(31.5% vs 34.7% vs 37.9%; p< 0.0001), non-white (8.1% vs 9.2% 
vs 11.8% Black, 31.0 vs 33.3% vs 38.8% Hispanic, 8.7% vs 9.9% 
vs 9.3% Asian p< 0.0001), reside in lower income neighborhoods 
(4.2% vs 4.8% vs 5.9% living in <$45,000 income neighbor-
hoods; p=0.0002), and have less severe OSA (AHI 35.4±25.0 vs 
33.9±25.6 vs 29.4±24.0; p< 0.0001). Among the Late Adherents, 
the most common month to reach CMS adherence criteria was 
in month 4 (44% of all Late Adherent patients). When analyses 
were restricted to patients ≥ 65 years of age, results were similar. 
Mean time to achieve adherence was day 165.8±69.1 and was 
longer for Hispanics, Blacks, and other race/ethnicities versus 
White (171.6±71.7, 173.6±72.2, 166.6±67.9 vs 159.3±66.2; p< 
0.0001).
Conclusion: Extending payer adherence interval to at least 120 
days (4 months) may improve CPAP treatment access, reducing 
inequities and disparities in OSA treatment.
Support (if any): American Academy of Sleep Medicine 
Foundation 205-SR-19
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FULLY TELEHEALTH VS. FULLY FACE-TO-FACE 
MANAGEMENT OF OBSTRUCTIVE SLEEP APNEA: A 
COMPARATIVE STUDY OF CPAP COMPLIANCE
Zeynep Seckin1, Timothy Morgenthaler2

1 Mayo Clinic, 2 Mayo Clinic, Rochester, Minnesota

Introduction: Obstructive sleep apnea (OSA) is effectively treated 
with continuous positive airway pressure (CPAP), but access 
remains a challenge. The COVID-19 pandemic accelerated tele-
health, offering a convenient alternative to in-person visits for 
OSA evaluation and treatment initiation. This study compares 
patients managed entirely via video telehealth to those managed 
entirely in person. We hypothesize that virtual are as effective as 
in-person evaluations in managing most OSA patients.
Methods: The study is approved by the Mayo Clinic IRB. We 
retrospectively studied adult patients diagnosed with OSA 
requiring CPAP initiation between June 2020–2023. Data col-
lected included baseline demographics, home sleep apnea test-
ing (HSAT) results, polysomnography (PSG) results, Epworth 
Sleepiness Scale (ESS) scores, OSA severity, compliance results, 
other relevant comorbidities (i.e. cardiovascular diseases). Visit 
type categorized as “in-person” for patients who had both initial 
and follow-up appointments in-person, while “telehealth” group 
included patients who had both appointments virtually.
Results: Of 59 patients, 33 had telehealth (56%). The groups had 
similar medians in age (66 vs 62), sex (73% vs 67% male), and 
BMI (30 vs 32). There was no significant difference in median 
ESS scores (8 vs 7, p=0.7). However, the severity of OSA (mod-
erate to severe) was higher in the in-person group (73% vs 45%, 
p=0.03). When baseline sleep study data was investigated, there 
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were no differences in AHI and average SpO2 values measured 
by HSAT or PSG between the two groups (p>0.05 for all). 
CPAP compliance was significantly higher in the telehealth 
group compared to in-person (78% vs 40%, OR: 5.5, 95% CI: 
1.7-17.1, p=0.003). Virtual visit type was the only independ-
ent predictor of compliance (p=0.006), after adjusting for age, 
BMI, comorbidities and OSA severity in multivariate analysis. 
However, there was no difference in average daily CPAP usage 
(6:39 vs 7:18, p=0.5) and percentage of days with usage >4 hours 
(91% vs 95, p=0.5). Median AHI after treatment improved in 
both groups, with no significant difference between groups (1.7 
vs 2.4, p=0.8).
Conclusion: Telehealth offers a successful alternative to in-per-
son visits for OSA evaluation, with similar outcomes and signifi-
cantly better compliance, enhancing OSA management.
Support (if any): 
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A PROSPECTIVE, MULTICENTER, REAL-WORLD STUDY 
ON THE LONG-TERM EFFECTIVENESS OF A CAD/CAM 
3D-PRINTED ORAL APPLIANCE TO TREAT OSA: AN 
UPDATE
Robyn Woidtke1, Frederic Gagnadoux2, Didier Recart3, 
Jérôme Forcioli4, Mirentchu Toubal-Biret5, Claude Ferret6, 
Robert Clavel7, Jean-Arthur Micoulaud-Franchi8, Martine Fortin9, 
Isabelle Dupuy-Bonafé10, Vincent Trevillot11, Benoît Griffet12, Jean-
Daniel Kün-Darbois2, Morgan Le Balc’h13

1 RVW Clinical Consulting, 2 CHU ANGERS, 3 Les Praticiens du 
Souffle - Centre du sommeil, 4 Centre médical de la Route Blanche 
- Gardanne, 5 Le Cabinet Mirentchu Toubal, 6 CABINET DU DR 
FERRET, 7 Clinique Clémentville, 8 CHU Bordeaux, 9 Panthera 
Dental Inc., 10 CHU MONTPELLIER, 11 Beau Soleil, 12 Clinic 
Benoît Griffet, 13 Clinic Morgan Le Balc’h

Introduction: Oral appliance therapy (OAT) for treating obstruc-
tive sleep apnea (OSA) is one of the cornerstones of OSA man-
agement and requires multidisciplinary care management. When 
complete, the study will provide data on the use of the Panthera 
D-SAD, a CAD/CAM, 3D printed biocompatible nylon oral 
appliance. The primary endpoint of at least a ≥50% reduction 
in baseline apnea-hypopnea index (AHI) will be evaluated at five 
years, with interim sleep data at 3-6 months. The study fulfills 
French reimbursement requirements.
Methods: OAT naïve individuals with an AHI of 15-30 or those 
with severe OSA (AHI > 30) who decline CPAP and meet all 
other criteria will be included. Sites will follow the standard of 
care in France. Fifteen centers will enroll 217 participants via 
consecutive sampling. Participants will be medically and den-
tally evaluated. Evaluation time points are three to six months 
(sleep testing/medical), annual check-in, and five years (both). 
Secondary endpoints include side effects, oxygenation metrics, 
quality of life, self-reported adherence, and subjective symp-
toms. Ethics approval obtained.
Results: Enrollment is complete (N=257). Baseline demograph-
ics n=239 (mean/SD): Age 50.7 (12.8), BMI 26.6 (4.7), M 51%, 
AHI 22.7 (9.0), ODI 17.0 (11.4), lowest SpO2 84.6% (6.8), ESS 
>10, 42.4% (n=198). Change from baseline sleep respiratory 
variables at 3-6 Mos (n=179): a mean decrease in AHI of 10.5 
(8.1) and an AHI reduction ≥ 50% in 60.3%. Additionally, 87.8% 
of moderate and 83.4% of severe transitioned to a lower AHI 

classification. ODI decreased to 9.7 (8.4). Subjective usage was 
sustained >4 hrs./night at six months in 94.8% of participants 
and 91.9% at one year (n=76), averaging 6.4 nights per week, 
demonstrating sustained adherence. Treatment satisfaction was 
85.8% at three months. The mean ESS decreased from 9.1 (5.3) 
to 7.4 (4.8). The ≥50% AHI reduction was not influenced by BMI 
categories or gender, (p= 0.813 and 0.694, respectively).
Conclusion: These data demonstrate a reduction in total mean 
AHI with a substantial transition migration to a less severe AHI 
category. High OAT acceptance and adherence were found. In 
this sample, the percentage of patients whose AHI decreased by 
at least 50% does not differ between the subgroups.
Support (if any): Panthera Dental Inc.
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CARDIOVASCULAR RISK REDUCTION WITH 
GLUCAGON-LIKE PEPTIDE-1 RECEPTOR AGONISTS 
IN PATIENTS WITH OBSTRUCTIVE SLEEP APNEA AND 
OBESITY: A REAL-WORLD STUDY
Jaeun Ahn1, Junmin Song2, Kyle Admire1, Diana Sadaieva1, 
Yu Chang3, Kuan-Yu Chi2, Joshua Sill1

1 Eastern Virginia Medical School at Old Dominion University, 
2 Jacobi Medical Center, Albert Einstein College of Medicine, 3 
Section of Neurosurgery, Department of Surgery, National Cheng 
Kung University Hospital, College of Medicine, National Cheng 
Kung University

Introduction: Obstructive sleep apnea (OSA) is a well-estab-
lished risk factor for cardiovascular disease. Glucagon-like 
peptide-1 receptor agonists (GLP-1RAs) have demonstrated 
promising potential in reducing cardiovascular risk and allevi-
ating the severity of OSA. However, a significant knowledge gap 
remains regarding the impact of GLP-1RAs on cardiovascular 
events in OSA patients. This study utilizes large-scale global 
electronic healthcare record data to evaluate the associations of 
GLP-1RAs with improved cardiovascular outcomes.
Methods: We conducted a propensity score-matched retrospec-
tive cohort study using aggregate data from the TriNetX Global 
Network, which includes over 160 million patients from more 
than 120 healthcare organizations worldwide. The study popula-
tion comprised patients with a BMI over 30 who were diagnosed 
with OSA between January 2010 and November 2021. Patients 
with a diagnosis of heart failure, pulmonary hypertension, or 
myocardial infarction were excluded. Two cohorts were created: 
one consisting of patients prescribed GLP-1RAs (semaglutide, 
liraglutide, or dulaglutide) within one year before their OSA 
diagnosis, and the other comprising OSA patients who were 
never prescribed any GLP-1RAs. Propensity score matching was 
performed using TriNetX software, which relies on the greedy 
nearest neighbor methodology. Cox proportional hazards analy-
ses were conducted over a three-year follow-up period. The pri-
mary outcome was heart failure. Secondary outcomes included 
pulmonary hypertension and acute myocardial infarction (AMI).
Results: We included 16,992 patients in the GLP-1RA cohort 
and 727,130 patients in the non-GLP-1RA cohort. Propensity 
score matching resulted in 16,881 patients remaining in each 
cohort, which were well-matched in demographics (age 54.8 vs. 
55.7, White: 62.3% vs. 61.9%, Female: 51.3% vs. 53.1%), comor-
bidities, medications, BMI (40.7 vs. 40.8), and HbA1c (7.6 vs. 
7.5). In the GLP-1RA cohort, most patients received liraglutide 
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(50.2%), followed by dulaglutide (36.1%), and semaglutide 
(20.1%). After 3 years of follow-up, the GLP-1RA cohort had 
a significantly lower risk of newly developed heart failure (1,206 
vs. 1,579 cases; HR: 0.73, 95% CI: 0.67-0.78), pulmonary hyper-
tension (329 vs. 499 cases; HR: 0.63, 95% CI: 0.55-0.73), and 
AMI (324 vs. 482 cases; HR: 0.65, 95% CI: 0.56-0.74).
Conclusion: GLP-1RA use was associated with reduced risks of 
heart failure, pulmonary hypertension, and AMI in obese OSA 
patients. Prospective studies are needed for validation.
Support (if any): 
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DUAL-SIDED HYPOGLOSSAL NERVE STIMULATION 
FOR THE TREATMENT OF OBSTRUCTIVE SLEEP 
APNEA: RESULTS FROM THE DREAM TRIAL
B Tucker Woodson1, David Kent2, Melyssa Hancock3, 
Douglas VanDaele4, ashutosh Kacker5, Asim Roy6, Maria Suurna7, 
Raj Dedhia8, Phillip Huyett9, Olivier Vanderveken10, 
Samuel Mickelson11, M. Gillespie12

1 Medical College Wisconsin, 2 Vanderbilt University Medical 
Center, 3 Ear, Nose, and Throat and Allergy Associates of Florida 
(ENTAAF), 4 University of Iowa, 5 Weill Cornell Medical Center, 6 
Ohio Sleep Medicine Institute, 7 University of Miami Miller School 
of Medicine, University of Miami Health System, 8 University of 
Pennsylvania, 9 Harvard Medical School, 10 University of Antwerp, 
11 Advanced Ear Nose and Throat Associates PC, 12 Department of 
Otolaryngology-Head and Neck Surgery, University of Tennessee 
Health Science Center

Introduction: The Dual-sided hypoglossal neRvE stimulAtion 
for the treatMent of obstructive sleep apnea (DREAM) trial is 
a prospective, multicenter study evaluating safety and efficacy of 
bilateral hypoglossal nerve stimulation (HNSBL) in obstructive 
sleep apnea (OSA) patients with moderate and severe OSA.
Methods: A prospective non-randomized study of moder-
ate-to-severe OSA (AHI4% 15.1-64.9 hr), body mass index 
≤32 kg/m2, and lack of complete concentric palatal collapse 
during drug-induced sleep endoscopy who failed or refused pos-
itive airway pressure therapy evaluated two co-primary efficacy 
endpoints at at 12 months: proportion of patients with AHI4 
(4% SaO2 drop for hypopnea) reduction of > 50% and < 20 hr 
and proportion of patients achieving a ≥25% reduction in 4% 
oxygen desaturation index (ODI4). Secondary study endpoints 
included changes in polysomnographic and subjective quali-
ty-of-life metrics.
Results: A total of 115 patients were included in the analysis. 
Majority of the patients were middle-aged (56.8±7.3 years) 
men(70.4%). Eighty-eight patients completed a 12-month pol-
ysomnography study at fixed HNS settings per protocol. 63.5% 
(73/115) and 71.3% (82/115) of patients met the AHI4 (p=0.002) 
and ODI4 endpoints (p< 0.001), respectively. In the per protocol 
set mean AHI4 was reduced from 28±11.5 to 9.5±9.4 events/h 
(p< 0.001), and supine AHI4 was reduced from 48.9±19.6 to 
22.7±19.9 events/h (p< 0.001). All secondary endpoints changed 
significantly (p< 0.001). There were eight (7.0%) device/proce-
dure-related serious adverse events.
Conclusion: Bilateral HNS yielded statistically significant 
changes in quality-of-life variables and OSA disease severity 
with significant improvement in supine AHI.
Support (if any): The study was sponsored by Nyxoah, Inc.
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EFFECTS OF PROXIMAL TARGETED HYPOGLOSSAL 
NERVE STIMULATION ON APNEA-HYPOPNEA INDEX IN 
MODERATE TO SEVERE OSA: OSPREY RANDOMIZED 
CONTROLLED TRIAL
Atul Malhotra1, Alan Schwartz2, Richard Bogan3, Shaun Nguyen4, 
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Consultants, 4 Department of Otolaryngology - HNS Medical 
University of South Carolina, 5 Advanced Ear Nose and Throat 
Associates PC, 6 Endormir Sleep and Sinus Institute, 7 ENT 
Associates, Clearwater Florida, 8 Department of Otolaryngology 
– Head and Neck Surgery Penn State Milton S Hershey Medical 
Center, 9 Epic Medical Research, LLC, 10 Silenso Clinic, 11 
Hackensack University Medical Center, 12 Sacramento ENT, 13 
LivaNova PLC, 14 ENT and Allergy Associates

Introduction: Clinically significant improvement of the total 
Apnea-hypopnea index (AHI) in the OSPREY randomized, 
controlled trial (RCT) of proximal hypoglossal nerve stimulation 
(pHGNS) was demonstrated for patients receiving active treat-
ment compared to control at 7 months for moderate to severe 
obstructive sleep apnea (OSA). The AHI responses with respect 
to type of event, sleep stage and position during longitudinal fol-
low-up in the preceding THN3 RCT were clinically significant and 
durable. Herein we report details of AHI for the OSPREY RCT.
Methods: OSPREY RCT participants (N=104 
[Treatment=67,Control=37], no sleep endoscopy screening, 
AHI 15-65/hr, Body Mass Index ≤35 kg/m2) were evaluated 
through month 7. AHI details were compared by median values 
and stochastic probability of superiority (A) with bootstrapped 
95% confidence intervals (95%CIs). A-values were bounded by 0 
and 1, with A=1 indicating 100% likelihood of superiority and 
A=0.5 indicating equal likelihood (null outcome). Per conven-
tion, non-parametric effect size was characterized as large and 
medium for A≥0.71 and A≥0.64, respectively.
Results: No significant changes were observed in the Control 
group. AHI was decreased by pHGNS for Treatment: T=[34.3/
hr to 11.6/hr, A=0.83 (95%CI:0.71-0.89)]. Similarly, Obstructive 
Apnea Index T=[5.2/hr to 0.6/hr, A=0.76 (95%CI:0.64-0.84)] 
as well as Hypopnea Index T=[23.9/hr to 9.4/hr, A=0.88 
(95%CI:0.76-0.94)] were improved with pHGNS. Like improve-
ments were observed for REM AHI T=[31.8/hr to 16.1/hr, A=0.65 
(95%CI:0.52-0.75)] as well as non-REM AHI T=[34.3/hr to 
10.6/hr, A=0.83 (95%CI:0.71-0.89)]. Finally, pHGNS improved 
Supine AHI T=[60.4/hr to 40.0/hr, A=0.63 (95%CI:0.49-0.75)] 
in addition to non-Supine AHI: T=[19.2/hr to 9.5/hr, A=0.65 
(95%CI:0.52-0.74)].
Conclusion: In the OSPREY RCT of moderate to severe OSA, 
pHGNS produced clinically and statistically significant reduc-
tions with medium to large effect sizes in obstructive apneas, 
hypopneas, and total AHI, irrespective of REM or supine posi-
tion. These outcomes validate the report of long-term results 
from the THN3 RCT.
Support (if any): LivaNova PLC
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POTENTIAL OVER-TITRATION IN HYPOGLOSSAL 
NERVE STIMULATION (HNS) THERAPY: IMPLICATIONS 
FOR PROTOCOL REFINEMENT AND PATIENT 
OUTCOMES
Unjung Cho1, Hye-Jin Moon2, Chang-Hoon Lee3, KyoungBin Im1

1 UC Irvine, 2 Soonchunhyang University, 3 Seoul National 
University Hospital

Introduction: Hypoglossal nerve stimulation (HNS) is a promis-
ing treatment for obstructive sleep apnea (OSA); however, flaws in 
manufacturer-recommended “fine-tuning” protocols may lead to 
over-titration, applying unnecessarily high stimulation voltages. 
This study evaluates patients whose optimal voltage fell below 
manufacturer-recommended starting levels, termed the “poten-
tial over-titration group.” By comparing clinical outcomes, such 
as apnea-hypopnea index (AHI) and patient characteristics, 
we aim to emphasize the need for refined titration protocols to 
improve treatment effectiveness and patient comfort.
Methods: Participants who underwent HNS therapy activation at 
the UCI Sleep Center from December 2020 to August 2023 were 
included in this cohort study. At the activation visit, participants 
were instructed to increase the voltage to a comfortable level before 
undergoing titration. While the manufacturer’s protocol suggests 
initiating titration at incoming amplitude –0.2 V, our protocol 
begins at the functional threshold. The “potential over-titration 
group” was defined as participants whose best voltage was lower 
than the manufacturer’s recommended starting voltage. Variables 
were compared using t-tests and chi-square tests.
Results: Among 123 participants, 40 (32.5%) had a best amplitude 
below the manufacturer-recommended starting voltage, indicating 
potential over-titration if the protocol had been strictly followed. 
Compared to others, the “potential over-titration group” demon-
strated: lower periodic limb movement of sleep (p = 0.03); lower 
prevalence of anxiety disorder (p = 0.03); lower mean total AHI 
(13.11 vs. 20.50, p = 0.012) and non-REM AHI (12.90 vs. 19.80, 
p = 0.028); lower best voltage (1.82V vs. 2.35V, p = 0.0005); lower 
AHI during device-off portions (7.66 vs. 21.28, p = 0.0002).
Conclusion: Patients in the “potential over-titration group” 
achieved favorable outcomes at voltages lower than manufactur-
er-recommended starting levels, underscoring the need for indi-
vidualized titration protocols. Over-titration may not only reduce 
patient comfort but could also impact short-term outcomes, pos-
sibly contributing to tongue training effects observed during early 
post-activation. These findings highlight the importance of refining 
HNS titration protocols to optimize treatment efficacy and tailor 
strategies to the diverse characteristics of OSA patient populations.
Support (if any): 
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EFFECT OF HYPOGLOSSAL NERVE STIMULATION ON 
HYPOXIC BURDEN: ANALYSIS OF THE STAR TRIAL
Ali Azarbarzin1, Sara Op de Beeck2, Neda Esmaeili1, Jing Xu1, 
Olivier Vanderveken2, Phillip Huyett3, Ryan Soose4, Raj Dedhia5, 
Patrick Strollo6
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Pittsburgh, 5 University of Pennsylvania, 6 Department of Medicine, 
University of Pittsburgh Medical Center

Introduction: Hypoglossal nerve stimulation (HGNS) is an 
implantable device for treating Obstructive Sleep Apnea (OSA) 
by electrically stimulating the hypoglossal nerve to move the 
tongue and relieve airway obstruction. The STAR trial showed 
a significant reduction in the apnea-hypopnea index (AHI) at 
12 months. This study evaluates: 1) HGNS’s effect on hypoxic 
burden (HB) at 12 months, 2) the percentage of individuals tran-
sitioning from high HB (≥60 %min/h, linked to increased cardi-
ovascular risk) to low HB (i.e. < 60 %min/h), and 3) the impact 
of active HGNS versus withdrawal after 12 months in a subset 
of participants.
Methods: A secondary analysis of the STAR Trial 
(NCT01161420) measured HB from SpO2 signals during sleep 
studies at baseline, 12 months (including 1-week withdrawal), 
and 18 months of HGNS therapy.
Results: The median HB was 63 [48–95] %min/h (N=108; 84% 
male; mean (SD) age 55 (10) years; AHI 30 [25–40] events/h). 
After 12 months, the median HB reduction was 77% [36%–90%]. 
Among those with high baseline HB (≥60 %min/h; N=62; age 
56 (10) years), 79% achieved low HB (79% [50%-90%] reduction 
from baseline).In individuals with a low HB at baseline (< 60 
%min/h; N=46; age= 53 (11) years), the median HB changed 
from 45 [36 - 53] to 11 [3.1 - 34] %min/h. Finally, therapy-main-
tenance subgroup (N=19) had an HB of 69 [52 - 92], 12 [5.2 - 20], 
15 [3.3 - 26], and 15 [4.8 - 26] %min/h at baseline, 12-month, 
12-month+1-week, and 18-month, respectively. Therapy-
withdrawal subgroup (N=18) had an HB of 55 [38 - 78], 11 [7.0 
- 15], 35 [22 - 66], and 15 [13 - 27] %min/h at baseline, 12-month, 
12-month+1 week, and 18-month, respectively. The 1-week 
change in HB from 12-month was 43 [95% CI: 6.6 - 77] %min/h 
higher in the therapy withdrawal versus therapy maintenance 
subgroup (p=0.027) but failed to reach baseline values.
Conclusion: HGNS reduces HB after 12 months in OSA 
patients, with 79% of those at high baseline HB achieving low 
HB. Therapy effects persisted at 18 months, while a 1-week with-
drawal did not fully restore HB to baseline.
Support (if any): AASMF 287-SR-22, NIH NHLBI 
R01HL153874, Inspire

Abstract citation ID: zsaf090.0721

0721
IMPLEMENTING A PSYCHOLOGICAL EVALUATION AS 
PART OF HNS IMPLANTATION PROTOCOL: RESULTS 
OF A QUALITY IMPROVEMENT INITIATIVE
Hollyann Loui1, Megan Hoch2, Austin Grinberg3, Sarah 
Kate McGowan3, Jennifer Martin4, Melisa Chang5

1 UCLA, 2 Department of Mental Health, VA Greater Los Angeles 
Healthcare System, 3 Department of Mental Health, VA Greater 
Los Angeles, 4 VA Geriatric Research, Education, and Clinical 
Center, VA Greater Los Angeles Healthcare System, 5 Division 
of Pulmonary, Critical Care, and Sleep Medicine, Department 
of Medicine, David Geffen School of Medicine, University of 
California, Los Angeles

Introduction: Hypoglossal nerve stimulation (HNS) is a treat-
ment option for patients with obstructive sleep apnea who can-
not tolerate positive airway pressure (PAP). Although previous 
clinical trials of HNS have shown high adherence rates, rates 
may be significantly lower in some clinical settings. A psycho-
logical evaluation was added to the HNS screening protocol 
at one center, to evaluate for possible psychiatric contraindica-
tions to HNS (e.g., insomnia, serious mental illness, cognitive 
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impairments) and understanding of pre/post-HNS implanta-
tion procedures. This quality improvement project investigated 
changes in HNS adherence rates following implementation of 
the HNS psychological evaluation.
Methods: Data from 39 patients seeking HNS evaluation at 
a large Department of Veterans Affairs (VA) Sleep Medicine 
Clinic from August 2016 to September 2024 were analyzed; 15 
patients were seen prior to implementation of the psychologi-
cal evaluation (pre-psych) and 24 patients completed the eval-
uation (post-psych). Adherence was defined as an average of ≥4 
hours of nightly usage and at least one clinic follow-up within 12 
months after HNS activation.
Results: Of the 5 post-psych patients who underwent HNS sur-
gery, 3 out of 4 eligible patients were adherent to HNS therapy 
(1 patient is immediately post-operative and was excluded from 
analysis) as compared to 2 out of 15 patients in the pre-psych 
evaluation group. The remainder of the post-psych patient out-
comes are as follows: 2 await surgery, 5 were deemed ineligible to 
proceed with HNS due to Drug Induced Sleep Endoscopy find-
ings, 8 chose conservative management (e.g. trialing PAP again), 
3 were deemed ineligible for psychiatric/cognitive comorbidities, 
and 1 was lost to follow-up). Interestingly, 5 patients in the pre-
psych group have expressed interest in explanting the device 
compared to 0 patients in the post-psych group.
Conclusion: Implementation of a psychological evaluation as 
part of the HNS screening process appears to be well received 
and screened out potential poor candidates for HNS. None of 
the post-psychological evaluation patients have requested HNS 
explant and adherence data appear favorable. While this data is 
promising, more information is needed from a larger sample size 
to systematically assess the outcomes of inclusion of the psycho-
logical evaluation in the pre-HNS evaluation process.
Support (if any): 
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AUTOMATIC ACTIVATION OF TRANSVENOUS PHRENIC 
NERVE STIMULATION FOR CENTRAL SLEEP APNEA 
RESULTS IN HIGH NIGHTLY USAGE
Rami Khayat1, Meena Khan2, Timothy Morgenthaler3, 
Scott McKane4, Robin Germany4, Maria Rosa Costanzo5

1 University of California Irvine, 2 Ohio State University, 3 Mayo 
Clinic, Rochester, Minnesota, 4 ZOLL Respicardia, Inc., 5 Midwest 
Cardiovascular Institute

Introduction: Adherence with mask-based therapies remains a 
significant challenge for optimal treatment of patients with sleep 
disordered breathing. Transvenous phrenic nerve stimulation 
(TPNS) to treat central sleep apnea offers a novel, automated 
approach to enhance nightly adherence by initiating therapy based 
on patient-specific programmed conditions such as sleep schedule, 
activity, and body position. Therapy automatically pauses when 
the patient sits up or changes position, facilitating re-initiation of 
sleep. This research aimed to determine the degree of adherence 
achieved with TPNS’s automated activation approach.
Methods: Device data from 128 remedē® System Pivotal Trial 
participants were analyzed to calculate hours of therapy acti-
vation. Daily use from device data within the 14 days prior to 
scheduled visits were used to calculate median daily hours of 
therapy per patient, and subsequently the overall median daily 
use for all patients. Therapy duration was defined as the sum of 
time of delivered therapy when all conditions to activate therapy 

were met between the first time therapy came on to the last time 
off  during the night, excluding time when activity or body posi-
tion did not meet the programmed criteria for therapy activation.
Results: The median [Q1-Q3] nightly therapy duration at 6, 12, 
18, and 24 months was 5.9 [4.9-6.6], 5.7 [5.0-6.8], 6.0 [5.3-6.8], 
and 5.9 [4.9-6.5] hours, respectively. Using a definition for ade-
quate therapy as the percentage of patients with usage ≥4 hours/
night for at least 70% of nights, 86%, 82%, 83%, and 90% of 
patients met the criteria at these visits. Only two patients (< 
2%) who had therapy activated discontinued treatment prior to 
6 months due to stimulation intolerance. Patients with median 
delivered therapy ≥4 hours/night reported more quality of life 
improvement than patients with < 4 hours of therapy.
Conclusion: The automatic activation of TPNS therapy resulted 
in a higher duration of nightly usage and higher rate of adequate 
delivered therapy than generally are reported for mask-based 
therapies. This high usage may yield a greater overall reduction 
in central sleep apnea burden over the whole night compared to 
therapies that require the patient to initiate the therapy.
Support (if any): ZOLL Respicardia, Inc.
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HYPOPNEA CLASSIFICATION IMPACT ON 
TRANSVENOUS PHRENIC NERVE STIMULATION 
THERAPY PATIENT SELECTION AND EFFICACY
Kara Dupuy-McCauley1, Alan Schwartz2, Shahrokh Javaheri3, 
Robin Germany4, Scott McKane4, Timothy Morgenthaler5

1 Mayo Clinic, 2 University of Pennsylvania Perelman School of 
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Introduction: Despite AASM scoring guidelines encouraging 
classifying hypopneas as central or obstructive, classification is 
underutilized in practice. However, without that effort patients 
may receive an incorrect primary diagnosis and suboptimal 
treatment. The remedē® System Pivotal Trial studied trans-
venous phrenic nerve stimulation (TPNS) to treat adult patients 
with moderate to severe central sleep apnea (CSA). Entry crite-
ria required apnea hypopnea index (AHI)≥20 with the central 
apnea index (CAI) greater than the obstructive apnea index and 
obstructive apneas< 20% of AHI but did not consider hypopnea 
differentiation. This analysis re-examined sleep studies from the 
trial to assess how hypopnea classification might lead to better 
patient selection for this therapy.
Methods: Hypopneas were classified as central versus obstruc-
tive by a sleep core laboratory following a modified version 
of AASM recommended criteria. The AHI composition was 
assessed at baseline and after 6 months of therapy.
Results: At baseline, 91% (138/151) of patients had ≥50% of 
events classified as central when accounting for hypopnea clas-
sification. If  all hypopneas were assumed to be obstructive, only 
63% (95/151) would have had ≥50% central events. Additionally, 
95% (144/151) of patients had central AHI ≥15/hour, compared 
to 73% (110/151) with a central apnea index (CAI) ≥15/hour. The 
likelihood of achieving a ≥50% AHI reduction increased with 
the percentage of baseline events that were central: responder 
rates were 37.5% for patients with < 50% central events at base-
line, incrementally increasing to 76.5% for those with ≥90% 
central events. At 6 months, the residual AHI predominantly 
consisted of obstructive events. Central events decreased by 89% 
with treatment, from a baseline median of 32/hour [1st and 3rd 
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quartiles: 22, 50]. Obstructive apneas rose by 2/hour and obstruc-
tive hypopneas increased by 2/hour from a baseline median of 5 
obstructive events/hour [2, 12].
Conclusion: Distinguishing central from obstructive hypopneas 
is required to accurately determine if  a patient has central sleep 
apnea/Cheyne Stokes respiration, and is crucial for epidemi-
ologic studies, appropriate therapy selection, and managing 
patient expectations about treatment outcomes. This analysis 
suggests that accurate hypopnea classification may prevent dis-
qualification of patients who could benefit from TPNS therapy, 
which effectively treats central sleep apnea syndrome.
Support (if any): ZOLL Respicardia, Inc.
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PREVALENCE AND PROGRESSION OF SLEEP 
DISORDERED BREATHING IN PATIENTS WITH 
MYOTONIC DYSTROPHY A RETROSPECTIVE ANALYSIS
Christopher Glendinning1, Zheng Fan2, Vaughn Bradley2, 
Nathan Walker2, Heidi Roth2, Katelyn Bricker2

1 UNC Department of Neurology, 2 UNC

Introduction: Patients with Myotonic Dystrophy (DM) may have 
progression of their sleep disordered breathing (SDB) which 
requires advancement of therapy. We examined our patients with 
Myotonic Dystrophy who had two or more studies to evaluate 
the treatment requirements over time.
Methods: 17 patients with DM having more than one sleep study 
were identified in the UNC Sleep Laboratory from 2003-2024. 
Data including sleep architecture parameters and respiratory 
indices: AHI, lowest desaturation, presence of hypercapnia, and/
or hypoxemia, titration pressure of bilevel PAP/CPAP, supple-
mental oxygen requirement, periodic limb movements (PLMS), 
arousal index (AI), Epworth Sleepiness Scale scores, along with 
co-morbid medical conditions and current prescribed medica-
tions were collected. Student t test for continuous variable, and 
Fisher exact test for categorical variables were used to determine 
significance (p< 0.05).
Results: Fifty-six studies from 17 patients with DM were identi-
fied. Among the 17 patients 4 were children and 13 were adults. 
Most patients had 2-3 studies, but one had 7 and another had 8 
repeated studies over 14 years. Sleep apnea was found in 16/17 
(94%), 13/13 adults with AHI > 5 (mean AHI = 15.1), and 3/4 
children with AHI > 1.5 (mean AHI = 7.1). Hypercapnia was 
found in 9/17 patients and hypoxemia was found in 6/17 with 
5 requiring supplemental oxygen. Bilevel was required in 4/13 
adult patients to treat hypoventilation. No significant change in 
therapy type was noted across the therapeutic studies. Only one 
patient progressed from CPAP to Bilevel and only one patient 
progressed from not requiring oxygen to requiring oxygen.
Conclusion: In our cohort, we found that many patients with 
DM have a high prevalence of sleep apnea and hypoventilation. 
We also noted that some patients may require a change in pres-
sure over time, most did not require a change in therapy from 
constant pressure to bilevel PAP or the addition of oxygen. 
However, given that some patients in our cohort did require a 
change in therapies, clinicians should remain astute to changes in 
the possibility that these patients may need repeated evaluations.
Support (if any): 
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NUESTRO SUEÑO: PROVIDERS’ PERCEIVED 
DISPARITIES FOR SLEEP TREATMENT IN SPANISH-
SPEAKING COMMUNITIES
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Introduction: Obstructive sleep apnea (OSA) is a prevalent dis-
order, affecting approximately 34% of Hispanic/Latino men and 
18% of Hispanic/Latino women. Despite the proven effectiveness 
of Positive Airway Pressure (PAP) therapy, treatment disparities 
persist, particularly among Spanish-speaking patients. These 
disparities are often linked to language barriers, socioeconomic 
challenges, and limited healthcare access. This study aimed to 
explore healthcare providers’ perspectives on challenges encoun-
tered when treating Latinx patients with OSA. The goal was to 
identify barriers and suggest potential solutions to improve care 
and patient outcomes.
Methods: Focus group discussions (FGDs) were conducted with 
sleep medicine providers from University of Utah Sleep Wake 
Center and local sleep centers. Participants discussed experiences 
and strategies for treating Hispanic/Latinx patients with OSA. 
FGDs were conducted via Zoom, recorded, and transcribed 
verbatim. Data analysis followed an applied thematic analysis 
in two stages: a deductive coding phase for broad themes and an 
inductive phase to identify emerging themes. Final coding was 
reviewed for consistency.
Results: Providers (N = 21), participated in the study, including 
physicians (pulmonary, psychiatry, neurology), advanced prac-
tice nurses, psychologists, physician assistants, clinic managers, 
and sleep technicians. Providers identified key barriers, includ-
ing language-related issues such as time-consuming transla-
tions and insufficient Spanish-language educational materials. 
Socioeconomic challenges, such as work schedules and lack 
of  insurance were also noted as significant barriers to care. 
Solutions proposed included improving the affordability of 
CPAP equipment, enhancing translation services, and employ-
ing creative educational techniques like visual aids and sound 
effects. Three major themes emerged (1) Language-related bar-
riers: difficulties with translation and inadequate educational 
materials in Spanish; (2) Patient-related barriers: socioeco-
nomic challenges and limited access to care; and (3) Potential 
solutions: improving affordability, enhancing translation ser-
vices, and creative educational tools. Providers reported vary-
ing success with interventions, such as offering low-cost CPAP 
equipment and adjusting appointment schedules to accommo-
date language barriers.
Conclusion: This study highlights key barriers faced by health-
care providers when treating Latinx patients with OSA. These 
insights, gathered and organized from provider feedback, reveal 
the complexity of these challenges and emphasize the need for 
targeted interventions to address disparities and improve out-
comes for Latinx patients with OSA.
Support (if any): Harmony Bioscience Patients at Heart, 
R61AG08447
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EXPERIENCE
Lissette Jimenez Davila1, William Rodriguez2, Luis Irizarry-
Nieves2, Joel Rodriguez Ramos3

1 VA Caribbean Health Care System, 2 VACHS, 3 VA Caribbean 
Healthcare System

Introduction: Obstructive sleep apnea (OSA) is prevalent among 
hospitalized patients and adversely impacts comorbidities and 
length of stay. In-hospital adherence may predict home PAP 
adherence. PAP therapy use during hospitalization has not been 
clearly established. We aim to assess inpatient PAP therapy pre-
scription rates and use, and factors that influence them among 
hospitalized patients with OSA.
Methods: This retrospective study reviewed electronic records of 
all patients discharged from a Medicine ward during one month 
at the VA Caribbean Healthcare System. Records of patients 
with OSA were reviewed. Data collected included demographics, 
comorbidities, Epworth Sleepiness Scale (ESS), body mass index 
(BMI), home PAP adherence, PAP therapy prescriptions within 
24 hours of admission and the proportion of patients prescribed 
PAP therapy that used it. Statistical analysis identified significant 
associations.
Results: Thirty five percent (n=120) of patients discharged 
(n=340) had a diagnosis of OSA. Of these 25.8% (n=31) were 
PAP-adherent at home. Of patients with OSA 44.2% (n=53) 
received PAP therapy within 24 hours of admission, 55.8% 
(n=67) did not. Factors associated with PAP prescriptions 
include home adherence (39.6% vs. 14.9%; p=0.002) and history 
of heart failure (50.9% vs. 20.9% p=0.001). Adherence among 
those prescribed PAP therapy was 73.6% (n=39). There was no 
significant difference in prescription rates or PAP use associated 
with AHI, obesity, insomnia, hypoventilation, BMI, ESS, hyper-
tension, depression, anxiety, PTSD, substance use, cognitive dis-
orders, chronic pain. Patients who did not use prescribed PAP 
therapy had a higher rate of home PAP compliance than in-hos-
pital users (64.3% vs. 30.8%; p=0.028).
Conclusion: There was low timely PAP prescription rates among 
inpatients. Home PAP adherence predicted the in-hospital pre-
scriptions. Non-adherent patients may be at greater risk of being 
untreated. A greater use of PAP during hospital admission might 
represent a window of opportunity to improve PAP treatment 
adherence. Factors associated with lower in-hospital adherence 
in home-adherent patients should be studied. Equipment issues 
(availability, differences between hospital and home devices and 
settings) may explain these differences. Education could enhance 
inpatient PAP use and increase awareness of the importance of 
treating OSA in patients with comorbidities besides CHF.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a common disor-
der that is underrecognized and associated with comorbid con-
ditions and societal impact. Health systems have directed efforts 
to inpatient assessment (OSA screening) to identify patients at 
risk and early treatment initiation to avoid unexpected outcomes 
including medical emergency team activation (META) (code 
blue, code stroke, rapid response, and reintubation). However, 
acceptance of positive airway pressure (PAP) therapy remains 
low for both patients with known OSA and those at risk. In our 
North Carolina regional academic medical center, we explored 
key social determinants of health (SDOH) that may lead to 
refusal of PAP therapy.
Methods: Hospitalized adult patients with known OSA or those 
who previously underwent screening with DOISNORE50 and 
identified as High-Risk for OSA, were prospectively enrolled in 
an OSA safety protocol consisting of patient wristband identi-
fiers, electronic medical record alerts, and recommendations for 
inpatient sleep consultation and automatic PAP ventilation. PAP 
usage, demographics, SDOH, and outcomes were collected from 
patient charts.
Results: 22,107 patients screened High-Risk for OSA and were 
offered PAP therapy, of  which 9,353 declined (42%). For those 
who declined PAP, there was an increase in length of  stay (9.25 
days versus 6.78 days, p < 0.001), total META (adjusted odds 
ratio (aOR) 1.16 (95% CI 1.08 – 1.26, p < 0.001)), and rapid 
response (aOR 1.49 (95% CI 1.37 – 1.64, p < 0.001)) compared 
to those who wore PAP. Among a variety of  SDOH that were 
studied (including gender, race, and income), the probability 
of  refusal was highest among those over 65 years old (aOR 1.4 
(95% CI 10.03 – 1.26, p = 0.01)) and those from rural communi-
ties determined by zip code (OR 1.92, 95% CI (1.12 – 3.32), p < 
0.001). Inpatient sleep consultation was associated with greater 
acceptance of  PAP among all groups (OR 2.04 (95% CI 1.71 
– 2.44), p < 0.001) including patients from rural communities.
Conclusion: Strategic use of inpatient sleep consultation among 
vulnerable older adults and those living in rural communities 
may favorably affect adherence to inpatient PAP recommenda-
tions. Further understanding of the perceptions and reality of 
PAP usage in these subpopulations is needed.
Support (if any): 
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Introduction: The first-line treatment for Obstructive sleep 
apnea (OSA) is continuous positive airway pressure (CPAP). 
CPAP adherence is assessed by hours of mask usage per night. 
To understand whether patients using CPAP are sleeping while 
wearing their mask (and thus may benefit from therapy), we 
aimed to develop a tool that predicts sleep from CPAP flow 
signal.
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Methods: We developed a machine learning algorithm to pre-
dict sleep states from CPAP flow data. It uses topological data 
analysis, dynamic warping, and respiratory rate variability to 
identify features predicting sleep states (two-state: Wake/Sleep; 
three-state: Wake, NREM, REM). Models include 125 flow fea-
tures from above analyses, CPAP level, age, sex, and body mass 
index (BMI). We applied this algorithm to polysomnography 
records from 100 randomly selected OSA patients undergoing 
CPAP titration at Yale Sleep Center (2018–2023). Inclusion cri-
teria were age ≥18 years and >70% recording time with valid 
CPAP flow signal. Sleep stages were scored by AASM-certified 
technologists. Participants were equally distributed into devel-
opment (n=70) and validation (n=30) samples stratifying by age, 
sex, BMI, and residual apnea-hypopnea index (AHI). Model’s 
sensitivity, specificity, positive predictive value (PPV), and nega-
tive predictive value (NPV) were determined.
Results: The dataset (n=100) included 48 women, exhibited a 
mean age of 58.7±14.5 years, and a BMI of 35.0±10.6 kg/m². 
Seventy six percent of participants were White, 12% African 
American, and 12% were other/undisclosed. There were no sig-
nificant differences in age, sex, BMI and residual AHI between 
samples. In the validation sample (n=30), 77% and 23% of the 
22,267 epochs were sleep and wake respectively. The two-state 
model accuracy was 84%. This model detected sleep with 91% 
sensitivity, 60% specificity, 89% PPV, and 67% NPV. Using this 
model improves the chance of detecting wake from 23% (base-
line) to 67% and sleep from 77% (baseline) to 89%. Three-state 
model accuracy was 73%.
Conclusion: Sleep and wake can be effectively predicted by a 
machine learning model using CPAP flow and demographics. 
Such information may complement data from CPAP devices 
currently used to assess CPAP effectiveness. Model differenti-
ating between NREM, REM and Wake states, requires further 
refinement.
Support (if any): K23HL159259.
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Introduction: Low adherence to CPAP is a well-documented 
problem and reduces the effectiveness of the treatment. This 
study aimed to investigate objective markers, such as ORP at 
diagnostic, combined with baseline subjective measures to pre-
dict adherence. ORP is a well-validated measure of sleep depth 
from 0 (deep sleep) to 2.5 (full wakefulness). Predicted adherence 
could be used to identify those who may need additional support 
for use of their prescribed treatment.
Methods: In a sample of 67 individuals referred for a Type 2 
diagnostic study (Mage= 44.9 ±13.16, 39 females), 41 were pre-
scribed CPAP (Mage= 45.80±13.40; MAHI=29.98±23.87) and 
had 6-month adherence reports. At the time of the diagnos-
tic study, participants also completed questionnaires on sleep 
(Insomnia Severity Index (ISI), Epworth Sleepiness Scale (ESS)), 
beliefs on health (Health Value, Multidimensional Health Locus 
of Control (MHLC)), and social support for the use of CPAP. 
Adherence was determined by the percentage of days with 
use greater than 4 hours (MAdherence=52.0%±35.63). AHI, 

TST90, mean SPO2, ORPwake (mean ORP during wake peri-
ods), ORPNREM (mean ORP during NREM), ORP-9 (mean 
ORP 9 seconds post-arousal), percentage of TRT with ORP< 
0.5 and >2.25, health value, CPAP support, ISI, ESS, and the 
3 subscales of the MHLC were entered in an MLR model with 
backward elimination to predict adherence.
Results: The final model in the MLR was significant 
(F(4,41)=4.55, p=.005, R2=.331), and the significant predic-
tors included AHI (b=.533, t=2.40, p=.022), TST90 (b=-.515, 
t=-2.33, p=.025), ORPNREM (b=.282, t=2.02, p=.050), and 
MHLC-Internal (b=.501, t=3.39, p=.002). Thus, greater use of 
CPAP was associated with a higher AHI, lower TST90, higher 
ORPNREM, and more internal locus of control.
Conclusion: These results replicate the utility of AHI, desatu-
rations, and sleep depth during NREM during the diagnostic in 
predicting long-term adherence. These results suggest that indi-
viduals with worse sleep due to respiratory events at diagnostic 
will be more likely to adhere, potentially due to the subjective 
improvement to their sleep with CPAP. However, these results 
extended previous literature by finding that individuals with 
worse objective sleep at diagnostic, but also a greater sense of 
control over their own health, would be most likely to adhere.
Support (if any): 

Abstract citation ID: zsaf090.0730

0730
IS SLEEP-DISORDERED BREATHING A RISK 
FACTOR FOR HOSPITALIZATIONS RELATED TO 
CARDIOMETABOLIC CONDITIONS?
Jason Ong1, Hlynur Hlynsson2, Joseph Day1, Thomas Kauss1, 
Kristófer Montazeri2, Jeffrey Hertzberg3, Emerson Wickwire4, 
Rebecca Hankla1, Eysteinn Finnsson2, Jón Ágústsson5, Heidi Riney1

1 Nox Health, 2 Nox Research, Nox Medical ehf., 3 Medformatics, 
Inc., 4 Maryland School of Medicine, 5 Nox Research, Nox Medical 
ehf

Introduction: Previous research has established that sleep-dis-
ordered breathing (SDB) is associated with cardiometabolic 
conditions but there is a paucity of real-world data examining 
the consequences of these comorbidities on health care resource 
utilization (HCRU) such as hospitalizations. The purpose of this 
study was to investigate the relationship between SDB diagnosis 
and hospitalization rates related to diabetes mellitus (DM) and/
or atherosclerotic disease (AD) using a large claims dataset.
Methods: This study used a retrospective cohort design from 
a large medical claims database between 2018-2022. The pres-
ence of SDB, DM, and AD were identified using International 
Classification of Diseases (ICD-10) and relevant Current 
Procedural Terminology (CPT) codes. Hospitalizations related 
to DM and AD were identified primarily using Place of Service 
(POS) code 21. Data from year 1 (2018) was used to identify 
those diagnosed with SDB (n=193,671) and to conduct propen-
sity-score matching to select matched comparison patients with-
out SDB. The SDB group was compared to: 1) an unadjusted 
comparison group (n=248,848) excluding DM and AD in the 
propensity-score matching and 2) an adjusted comparison group 
(n=260,298), which included DM and AD in the propensity 
score matching. The observation period for hospitalizations was 
the subsequent 4-year period (2019-2022) for both models.
Results: In both models, odds ratios (OR) revealed a signifi-
cant association between SDB diagnosis and hospitalizations 
related to DM (OR: 1.23-1.71), AD (OR: 1.08-1.17), and either 
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condition (OR: 1.17-1.45). In the adjusted model, post-hoc anal-
ysis revealed sex differences in the relationship between SDB and 
hospitalizations with females showing a pattern of significantly 
elevated risk across all hospitalization outcomes (OR: 1.25-1.44) 
whereas males were found to have a significant relationship 
between SDB diagnosis and future DM hospitalization only 
(OR: 1.10).
Conclusion: These findings provide real-world evidence that 
comorbid SDB increases the risk for hospitalizations related to 
cardiometabolic conditions. Sex is a potential moderator of this 
relationship and should be further explored.
Support (if any): This study was funded by Nox Health, Inc.
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POSITIVE AIRWAY PRESSURE (PAP) THERAPY 
ADHERENCE AND CARDIOVASCULAR-RELATED 
HEALTHCARE UTILIZATION (CVRHU) IN 1 YEAR
Fatima Sert-Kuniyoshi1, Kate Cole1, Anita Malik2, Caleb Woodford2, 
Naomi Alpert2, Will McConnell2, Kimberly Sterling2

1 ResMed, 2 ResMed Science Center

Introduction: Obstructive sleep apnea (OSA) is associated with 
cardiovascular conditions when left untreated. While PAP ther-
apy is the first-line treatment for OSA, real-world evidence on 
its impact in cardiovascular-related events is limited. This study 
assessed the relationship between long-term PAP adherence and 
CVRHU in a national OSA cohort.
Methods: This retrospective study analyzed insurance claims 
linked with objective PAP usage data from patients diagnosed 
with OSA who initiated PAP between 2015-2021. Two-year PAP 
adherence was defined as adherent, intermediate, or non-ad-
herent based on US Medicare criteria. CVRHU was defined as 
emergency room (ER) visits, hospitalizations, or either (“seri-
ous cardiovascular-related event”), with primary diagnoses of 
stroke, heart failure, coronary artery disease, arrhythmia, cardi-
omyopathy, or hypertension. Covariates included demographics, 
obesity, comorbidities, healthy behaviors, and prior healthcare 
use. Inverse probability of treatment weighting was used to eval-
uate associations between adherence and CVRHU.
Results: The sample (n=377,830) was 42% female, mean age 
51.7±11.9 years. Over two years, 75% of patients were at least 
intermediately adherent to PAP (25% non-adherent). Adherent 
patients were significantly less likely to have a serious cardiovas-
cular-related event compared to non-adherent (4.09% vs 5.22%, 
P< 0.001), representing a 22% lower risk of having an event (RR: 
0.78, 95% CI: 0.75-0.81). Intermediate adherence outcomes fell 
between adherent and non-adherent groups, with lower rates of 
cardiovascular-related ER visits (3.34% vs 3.70%, P< 0.001), 
hospitalizations (1.90% vs 2.09%, P< 0.001), and serious cardi-
ovascular-related events (4.77% vs 5.22%, P< 0.001) compared 
to non-adherent. Total healthcare costs per patient were signif-
icantly lower for adherent patients compared to non-adherent 
(year 1: $9,748 vs $10,861, P=0.014; year 2: $9,102 vs $9,847, P< 
0.001). Associated costs aligned with the frequency of events, 
with adherent patients incurring significantly lower costs com-
pared to intermediate and non-adherent patients in the first year 
and further reductions in year 2 (year 1: adherent: $182 vs inter-
mediate: $230 vs non-adherent: $257, P< 0.001; year 2: adherent: 
$166 vs intermediate: $237 vs non-adherent: $267, P< 0.001).
Conclusion: This real-world study demonstrates the relationship 
between PAP adherence and reduced CVRHU in patients with 

OSA. These findings underscore the importance of strategies to 
enhance PAP adherence to improve long-term cardiovascular 
outcomes.
Support (if any): ResMed
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CONTINUOUS POSITIVE AIRWAY PRESSURE (CPAP) USE 
IN WOMEN: ASSOCIATIONS WITH PRE-TREATMENT 
STIGMA
Fatemeh Asadollah1, Paul Scott1, Yue Dong1, Sanjay Patel1, 
Jonna Morris2

1 University of Pittsburgh, 2 University of Pittsburgh

Introduction: Women with obstructive sleep apnea (OSA) use 
CPAP therapy less time per night compared to men, but the 
underlying reasons are unclear. Social factors, including stigma 
and concerns about body image, may contribute to this dispar-
ity. This study aims to explore how stigma, perceptions of body 
image, and their relationship with women’s age influence nightly 
CPAP use.
Methods: In this prospective study of 89 women (mean age 
51+/-14) clinically diagnosed with OSA (mean AHI 22.6+/-17.9) 
and newly initiated on CPAP, we assessed perceptions of stigma 
and body image prior to CPAP initiation and after 90 days of 
therapy. Stigma was assessed using the 8-item Stigma Scale for 
Chronic Illness (SSCI-8), where higher scores indicate greater 
stigma. Body image was measured with the 30-item Body Esteem 
Scale (BES), with lower scores reflecting poorer body image. 
Nightly CPAP use was obtained from the device and averaged 
over the initial 90-days. Unadjusted associations were explored 
through correlational analyses. Linear regression models evalu-
ated the adjusted associations between predictors and CPAP use.
Results: The average nightly CPAP usage at 90-days was 4.1 
hours (SD = 2.1 hours). The mean stigma score was 14.8 (SD 
= 6.7, range: 8–34), while the mean Body Esteem Scale (BES) 
score was 86.7 (SD=19.1, range: 48–160). Age was negatively 
associated with stigma (r =-0.280, p = 0.008). Body Esteem Scale 
(BES) scores were not significantly associated with stigma or 
age (all p > 0.05) and were therefore excluded from the models. 
CPAP use was independently associated with both age (r=0.213, 
p= 0.022) and stigma (log-transformed) (r =-0.222, p = 0.017). 
In women below age 50, stigma had a stronger effect on CPAP 
use (r= -.349).
Conclusion: Our findings indicate a complex role of younger 
age and stigma as predictors of CPAP use among women. 
Additional research is necessary to gain a deeper understanding 
of how stigma particularly in younger women influences deci-
sions to use CPAP.
Support (if any): 
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INSOMNIA SEVERITY PREDICTS INCREASED PAP 
SIDE EFFECTS AND USE IN WOMEN VETERANS WITH 
NEWLY DIAGNOSED APNEA
Monica Kelly1, Gwendolyn Carlson2, Alexander Erickson3, 
Alaina Gold4, Michael Mitchell3, Constance Fung5, 
Yeonsu Song6, Dominika Swistun7, Diane Lee7, M. Safwan Badr8, 
Donna Washington4, Elizabeth Yano9, Cathy Alessi10, 
Michelle Zeidler11, Jennifer Martin12
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Introduction: Despite positive airway pressure (PAP) being the 
gold-standard treatment for sleep disordered breathing (SDB), 
treatment adherence remains a challenge for providers and 
patients. Women with SDB are understudied, and understand-
ing the difficulties associated with PAP use in this population is 
crucial to promoting treatment adherence. We aimed to assess 
the role of demographics and insomnia symptoms in PAP side 
effects and PAP use for women veterans.
Methods: We analyzed data from a randomized controlled trial 
of an Acceptance and Commitment Therapy-based intervention 
to promote PAP adherence vs. a sleep education control condition 
for women veterans newly diagnosed with SDB (NCT03377452). 
Data included demographics (age; body mass index, BMI; race/
ethnicity), baseline assessment Insomnia Severity Index (ISI), 
PAP use data (days used, hours used at 30-, 60- and 90-days post-
PAP initiation), and the PAP side effects subscale of the Calgary 
Sleep Apnea Quality of Life Index (SAQLI). Analyses included 
Pearson correlations and t-tests.
Results: Of the 90 participants (Mean age = 53.2±12.8), 83 
(92.2%) attempted to use PAP and completed the questionnaires. 
The most common PAP side effects included: upper respiratory 
symptoms (stuffed/congested nose = 60.2%, excessive dryness 
of  nose/throat = 55.4%, soreness = 39.8%), mask-related issues 
(discomfort = 56.6%, air leak =47.0%) and insomnia-like symp-
toms (waking frequently = 36.6%, difficulty returning to sleep 
= 31.3%). There was no relationship between age, BMI, or race/
ethnicity and number of  PAP-related side effects, nor was there 
a correlation between number of  PAP side effects and PAP use 
variables. Elevated ISI prior to initiating PAP was associated 
with greater number of  PAP side effects, F(1, 81)=5.29, p=0.02. 
Worse ISI was associated with fewer days of  PAP use at 90 days 
post-PAP initiation, F(1, 88)=4.55, p=0.04.
Conclusion: Insomnia symptom severity prior to initiating PAP 
treatment for SDB is a significant contributing factor to increased 
endorsement of PAP-related side effects. Pre-existing insomnia 
symptoms prior to PAP initiation may play a role in fewer days 
of PAP use in the long term. Future research should explore the 
impact of insomnia treatment in PAP side effects and use in women.
Support (if any): VA/HSR IIR-16-244; VA/HSR RCS20-191; 
NIH/NHLBI K24HL143055; NIH/NHLBI K23HL157754; VA/
HSR CDA 20-227
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IMPACT OF PAP THERAPY IN COMORBID COPD AND 
OBSTRUCTIVE SLEEP APNEA OVERLAP SYNDROME: 
AN UPDATE
Danny Greig1, Chandra Miryala2, Ruchi Rastogi2, Lariab Imtiaz2, 
Bradley Axelrod2, Lili Zhao2, Clete Kushida3, Qurratul Uzzaman4, 
Susmita Chowdhuri2

1 John D. Dingell VAMC, 2 JDDVAMC, 3 Stanford University 
School of Medicine, 4 VA Ann Arbor

Introduction: Cognitive impairment in older Veterans is an 
independent predictor of  subsequent mortality and disabil-
ity. Pilot data indicate that patients with OSA-COPD Overlap 
Syndrome (OVS) have reduced sleep quality and disease-specific 
quality of  life (QoL). However, there are no prior systematic 
studies evaluating treatment paradigms in patients with OVS. 
Our ongoing clinical trial is investigating whether positive air-
way pressure (PAP) therapy alleviates sleep disturbances, sleep-
iness, and improves cognitive function and QoL in older adults 
with OVS.
Methods: The design is a prospective parallel group rand-
omized controlled trial in Veterans 60 years and older, with 
moderate-to-severe OSA with concomitant COPD (OVS). 
Participants on the conservative care (CC) arm are required to 
follow good sleep habits and sleep hygiene, and on the PAP arm, 
additionally, are required to be adherent to PAP therapy with 
CPAP or Bilevel PAP, following attended PAP titration study. 
Sleep questionnaires were administered to evaluate sleepiness, 
sleep quality, and general and disease specific QoL. A battery 
of  neurocognitive tests to evaluate cognitive function, includ-
ing Trail Making Test Part A and B, Paced Auditory Serial 
Addition Test, Stroop Task, Digit Coding, Hopkins Verbal 
Learning Test-R, Weschler Abbreviated Scale Intelligence II, 
Weschler Memory Scale IV, and Psychomotor Vigilance Test, 
respectively, and Six-Minute Walk Test(6MWT) were per-
formed. All tests were administered at baseline visit, 3 months 
and 6 months.
Results: We have enrolled 300 participants with OSA (AHI≥20/
hr) and moderate-severe COPD, randomized 72 partici-
pants (49 PAP vs. 23 CC). PAP/CC: 45/22 males, 4/1 females; 
age: 70.2±6.1/69.9±8.3 years, BMI: 29.3±6.4/28.8±5.4 kg/
m2, AHI: 43.0±18.2/49.0±26.9 hr, spirometry FEV1: 
58.3±15.0/68.9±10.1% predicted (p< 0.05), arterial blood 
gas (n=49) PaCO2:41.1±3.7/41.6±10.2 mmHg, Epworth 
sleepiness scale score: 7.6±4.4/9.1±4.5, Six-Minute Walk 
Test, Total Distance Walked: 386.5±105.0/388.0±94.5 
meters, FOSQ Total Score:17.0±3.5/17.2±2.5, SGRQ Total 
Score:35.9±19.4/40.5±19.3. No baseline group differences in 
cognitive tests. Post-therapy group data will be available at the 
end of the trial.
Conclusion: Baseline characteristics were similar between the 
groups except for FEV1. We expect the results from our study 
will determine the effects of treating a novel target (OVS) to 
maximize daytime function and QoL, while providing a frame-
work for treatment of cognitive impairment in older Veterans 
with chronic diseases.
Support (if any): VHA RR&D #1I01RX003124-01



A320

B. Clinical Sleep Science and Practice  II. Sleep-Related Breathing Disorders 

SLEEP, Volume 48, Supplement 1, 2025

Abstract citation ID: zsaf090.0735

0735
NEIGHBORHOOD DISADVANTAGE IS ASSOCIATED 
WITH LOWER CONTINUOUS POSITIVE AIRWAY 
PRESSURE (CPAP) ADHERENCE
Adrianna Acevedo-Fontánez1, Sulimar Moráles-Colón1, 
Pinar Garbioglu1, Amanda Baranowski1, Ryan Butcher1, 
Venkatesh Krishnamurthy1, Sanjay Patel1

1 University of Pittsburgh

Introduction: Adherence with continuous positive airway pres-
sure (CPAP) to treat obstructive sleep apnea (OSA) remains a 
challenge. Factors at the neighborhood level, including socioec-
onomic disadvantage, restricted healthcare access, and reduced 
social support, may significantly contribute to lower rates of 
consistent CPAP usage. We assessed whether the area depriva-
tion index (ADI), which measures neighborhood-level socio-
economic disadvantage—with higher scores indicating greater 
disadvantage—was associated with CPAP adherence.
Methods: We reviewed consecutive OSA patients newly ini-
tiated on CPAP therapy at four University of Pittsburgh 
Medical Center sleep clinics from January 1 to December 31, 
2023. Information on age, sex, race, and whether patients met 
Medicare adherence criteria at 90 days was extracted from the 
electronic health record. Patient address was mapped to census 
tract and ADI was obtained from public databases. For analyti-
cal purposes, we use quintiles of ADI.
Results: A total of 790 patients newly initiated on CPAP 
(mean age 53 ± 15 years, 45% female, 74% White, 18% Black, 
4% Asian, 1% Hispanic, 3% Other, and mean ADI 66.1±18.7) 
were included in this analysis. With increasing quintiles of dis-
advantage, non-adherence to CPAP varied from 21.5% to 36.4%, 
30.8%, 37.4%, and 32.9% (p=0.017). Nonadherence was signifi-
cantly lower in the least deprived quintile compared to the other 
four quintiles (p=0.012). These differences persisted after adjust-
ing for age, sex, and race. The odds of non-adherence at 90-days 
were 2.1 (95% CI: 1.3-3.4), 1.6 (0.9-2.6), 1.9 (1.1-3.1), and 1.6 
(0.9-2.7) fold greater for those in quintiles 2-5 compared to quin-
tile 1, respectively.
Conclusion: Our findings suggest that a higher ADI score is a 
significant predictor of CPAP non-adherence. Current crite-
ria for long-term CPAP coverage are dependent on adherence. 
Patients who live in higher-risk neighborhoods are being dispro-
portionately denied care, which in terms exacerbates healthcare 
disparities among OSA patients.
Support (if any): 
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INTERPERSONAL RELATIONSHIP QUALITY 
IMPROVEMENT AFTER PAP THERAPY IN PATIENTS 
WITH OSA
Daniela Tellez1, Fatima Sert-Kuniyoshi1, Summer Ghamedi1

1 ResMed

Introduction: Untreated sleep apnea can strain interpersonal 
relationships due to fatigue, irritability, and stress caused by 
sleep disruption. Conversely, supportive relationships may play 
an important role in successful positive airway pressure (PAP) 
therapy initiation and management. While PAP therapy is 
highly effective in alleviating apneic events and reducing daytime 

sleepiness, its impact on relationship quality is not well docu-
mented. This study sought to evaluate self-reported relationship 
quality before and after initiating PAP therapy among patients 
with sleep apnea.
Methods: This cross-sectional study included patients currently 
on PAP therapy who retrospectively assessed their interper-
sonal (friends, family, coworkers, etc.) and intimate (spouse or 
bed partner) relationship quality using an online questionnaire. 
Relationship quality was self-reported using an 11-point Likert 
scale, capturing two timepoints: before and after PAP therapy 
initiation. Higher scores indicated better relationship quality. A 
paired t-test was used to compare the difference in mean scores 
at the two timepoints.
Results: Twenty-two patients (36.4% female, mean age 53.3 
years) were included in the analysis). A third of patients had 
been on PAP therapy for more than 10 years. Interpersonal rela-
tionship quality scores improved significantly, from a mean of 
66.3% before PAP therapy, to 76.0% after PAP therapy initiation. 
This equated to a mean difference of 9.81 points (95% CI 4.20 
-15.23, p = 0.0015). Intimate relationships mean score increased 
from 70.2% before PAP to 79.7% after PAP therapy, for a mean 
difference of 7.59 points (95% CI -0.85, 16.03, p =0.075), though 
this change did not reach statistical significance.
Conclusion: The results suggest potential benefits of PAP ther-
apy on interpersonal relationship dynamics, and the improve-
ment in relationship quality after sleep apnea treatment 
highlights the importance of sleep health as a crucial component 
for overall relationship well-being. Larger studies are needed 
to further explore the impact of long-term PAP compliance on 
interpersonal and intimate relationship quality.
Support (if any): This study was funded by ResMed
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IDENTIFYING BARRIERS TO CPAP INITIATION AMONG 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA
Ryan Butcher1,Adrianna Acevedo-
Fontánez1,Stuti Vaidya1,Venkatesh Krishnamurthy1,Sanjay Patel1

1 University of Pittsburgh

Introduction: CPAP is the first-line treatment for obstructive 
sleep apnea (OSA). The process of initiating CPAP in clinical 
practice is complicated and patients may get lost navigating 
between clinic, sleep lab and durable medical equipment pro-
vider. We sought to identify predictors for patients who received 
a CPAP prescription but did not initiate treatment to develop 
interventions to improve care of these high-risk patients.
Methods: We reviewed medical records of patients diagnosed 
with OSA and prescribed CPAP by a sleep clinician at four aca-
demic sleep clinics within the University of Pittsburgh Medical 
Center health system between January 1 and July 31, 2024. Non-
initiation was defined as not receiving a CPAP machine within 90 
days of date of prescription.
Results: We have collected data on 209 patients (53.1 ± 15.5 
years, 49% women, 72.6% White) thus far. Initiation rates were 
similar between men and women (45.3% vs. 49.5%). In contrast, 
the proportion of  patients initiated on CPAP within 90 days did 
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vary substantially by age group (42.0% in age < 40 yrs, 52.3% in 
age 40-64 yrs, 42.3% in age > 65 yrs), insurance type (Medicare 
(42.2%), commercial (50.9%), Medicaid (56.5%)), and by race 
(48.7% in White vs. 42.0% in Black patients), although differ-
ences did not meet statistical significance. The largest differ-
ence was observed between people who had previously been 
prescribed CPAP versus CPAP-naïve patients. CPAP initia-
tion rates were 34.8% in prior users vs. 50.9% in CPAP-naïve 
(p=0.053).
Conclusion: Patients at both younger and older ages, particularly 
those of Black race and those covered by Medicare, are less likely 
to successfully initiate CPAP therapy, suggesting difficulties navi-
gating the complex system for CPAP care. Additionally, the find-
ing that prior CPAP users are less likely to initiate CPAP raises 
concerns that patient goals are not adequately incorporated into 
the clinician decision-making process when prescribing CPAP.
Support (if any): 
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PAP THERAPY ASSOCIATED WITH PERCEIVED 
IMPROVEMENTS IN SYMPTOMS AND QUALITY OF LIFE 
IN OSA
Leanne Kaye1, Vy Vuong1, Kimberly Sterling1, Alison Wimms1, 
Meredith Barrett1

1 ResMed Science Center

Introduction: Positive airway pressure (PAP) therapy can pro-
vide immediate and lasting clinical benefits in obstructive sleep 
apnea (OSA). Nevertheless, therapy adherence can be challeng-
ing for some users. Identifying benefits related to quality of life 
and symptom relief  may further motivate users to persist with 
therapy.
Methods: Users of a smartphone app to track PAP therapy usage 
(myAir, ResMed) completed a one-time survey about their ther-
apy experience and behaviors. Questions on perceived changes in 
quality of life (energy level, relationships, general activity, and 
clear-headedness) and OSA-related symptoms following therapy 
initiation were assessed using a 5-point scale reflecting wors-
ening, no change, or improvement in the outcome of interest. 
Descriptive statistics and ordinal logistic regressions were used 
to assess the relationship between perceived improvement in out-
comes and age, gender, and time on therapy. These regressions 
controlled for demographic and baseline clinical confounders.
Results: Data from 10,906 PAP users were included in the analy-
sis (median age: 59 years, 44.8% female, median PAP usage during 
the first 7 days: 6.5 hrs/day). On average, 91% of users perceived an 
improvement in at least one of the eleven symptom measures, and 
76% perceived an improvement in at least one of the four qual-
ity of life (QOL) measures. Users primarily reported perceived 
improvements in snoring (87%), fatigue (75%), energy level (72%), 
insomnia (68%), activity level (66%), clear-headedness (59%), and 
relationships (42%). While users reported perceived improvement 
in symptoms and QOL measures within the first 90 days, the odds 
of improvement increased progressively with extended therapy 
use for QOL measures, accidents, insomnia, moodiness, and snor-
ing (12 (vs. 3) months, all p< 0.05). Differences in symptoms and 
QOL by age and gender were also observed (p< 0.05).
Conclusion: PAP therapy is associated with perceived improve-
ments in QOL outcomes and symptoms, with significant 

improvements observed within 90 days. Continued PAP usage 
may further enhance outcomes through one year. Differences in 
perceived improvements by age and gender suggest an opportu-
nity to better personalize messaging and strategies for PAP ther-
apy initiation and long-term adherence.
Support (if any): ResMed
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LOOP GAIN PREDICTS RESIDUAL SLEEP APNEA 
EVENTS AMONG PEOPLE USING POSITIVE AIRWAY 
PRESSURE
Erin Eschbach1, Clete Kushida2, Yuksel Peker3, Zhichao Xu4, 
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Scott Sands5, Andrey Zinchuk1
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Introduction: Residual sleep apnea occurs in ~20% of patients 
(defined by a residual apnea-hypopnea index, (rAHI) ≥10 events/
hour) using positive airway pressure (PAP) therapy. High loop 
gain (LG) contributes to obstructive sleep apnea (OSA) by 
a waxing and waning neural input to the dilator muscles of 
the upper airway resulting in episodic airway obstruction. We 
hypothesized that high LG is associated with increased risk of 
high rAHI among people using PAP.
Methods: We analyzed data from two completed randomized 
controlled trials of PAP therapy (APPLES and RICCADSA). 
The APPLES study evaluated the effects of fixed PAP therapy 
on neurocognition in adults with OSA. The RICCADSA study 
assessed the effects of autotitrating PAP on cardiovascular out-
comes in adults with coronary artery disease and OSA. Our 
primary outcome was rAHI ≥10 events/hour evaluated by pol-
ysomnography on PAP at 2 months (APPLES) or by PAP device 
downloads at 3 months (RICCADSA). We measured LG from 
baseline polysomnography using a validated method (Terrill et 
al., 2015). We performed logistic regression in the discovery sam-
ple (APPLES) and then the validation sample (RICCADSA) 
with LG as the exposure (highest vs. other quartiles). We then 
adjusted for baseline AHI, age, sex, body mass index (BMI), and 
pharyngeal collapsibility.
Results: Seventeen percent of the discovery (APPLES) sam-
ple (n=448) and 14% of the validation (RICCADSA) sample 
(n=185) exhibited rAHI ≥10 events/hour while on PAP. In unad-
justed analysis, high LG was associated with an increased risk 
of ≥10 residual events/hour in both discovery and validation 
samples: odds ratio (OR) 3.1 [1.9, 5.2] and 3.2 [1.3, 7.4] respec-
tively. This risk remained significantly increased after adjustment 
for baseline AHI, age, sex, BMI and pharyngeal collapsibility 
in APPLES (2.2 [1.2, 3.8]) and RICCADSA (3.5 [1.4, 8.7]). A 
sensitivity analysis that adjusted for central events at baseline did 
not meaningfully alter the results.
Conclusion: High LG on baseline polysomnogram is associated 
with an increased risk of residual sleep apnea while on PAP ther-
apy (rAHI ≥ 10 events/hour). Identifying patients with this char-
acteristic at start of PAP therapy may help select those who may 
benefit from adjunctive therapies (e.g., acetazolamide or oxygen) 
if  residual sleep apnea occurs.
Support (if any): 1K23HL159259
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POTENTIAL IMPACT OF A RESPIRONICS CPAP SENSING 
ALGORITHM DEFECT ON ABANDONMENT OF CPAP 
THERAPY
Mariah Franclemont1, Radhika Breaden1, Robert Lowe2

1 Pacific Sleep Program, 2 Oregon Health & Science University

Introduction: A defect exists in some Respironics AutoPAP, 
BIPAP and ASV machines, with detection of “vibratory snores” 
that are not occurring. Pressures increase, even without apneas 
or hypopneas. This sensing error can cause volatile pressures, 
with mask leaks, patient discomfort, and impaired sleep quality. 
Respironics acknowledges this defect but states that it does not 
harm patients. However, no data exist as to its actual frequency 
and impact. Given that up to half  of patients abandon positive 
airway pressure therapy, we modeled the potential contribution 
of this defect to PAP abandonment.
Methods: Model inputs include the proportion of patients who 
abandoned PAP therapy and the proportion of abandonments 
related to the vibratory snore defect. We based the number of 
U.S. Respironics machines on the number in the 2021 recall, 
approximately 5,000,000. Some patients who abandon AutoPAP 
keep their machines while others lose them because insurance 
stops paying for them. We modeled that 30% of machines 
counted in the recall were not in use, in addition to machines 
taken away due to insurance. Because of uncertainties in the 
input values, sensitivity analyses were conducted.
Results: In our base case, we estimated that 40% of patients 
abandoned AutoPAP and that the defect may have contributed 
to 2% of abandonments. Under the most conservative scenario 
(20% abandonment, 0.5% of patients impacted by defect), 5,000 
patients were affected. Under the worst-case scenario (50% 
abandonment, 5% of patients impacted by defect), the defect 
may have contributed to 175,000 patients abandoning AutoPAP.
Conclusion: This model has two limitations. First, precise input 
data are not available. We have addressed this with sensitivity 
analyses using a wide range of estimates. Second, data were 
insufficient to model time factors, such as machine aging and 
replacement, patients becoming less likely to abandon AutoPAP 
after sustained use and, perhaps, older machines becoming more 
likely to develop the defect. However, even the most conservative 
model suggests that this defect may cause many patients to give 
up on AutoPAP – highlighting the need for empirical research on 
the frequency of the defect and its association with abandoning 
therapy.
Support (if any): None
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RECORDING DURATION OF HOME SLEEP TEST 
PREDICTS ADHERENCE TO CPAP THERAPY
Aygun Asgarli1, Junjie Liu1

1 University of Iowa

Introduction: Continuous positive airway pressure (CPAP) is the 
first-line therapy for obstructive sleep apnea (OSA), but CPAP 
adherence is challenging to many patients. As OSA is often diag-
nosed using self-directed home sleep test (HST), we hypothe-
sized that the timings of HST recording can reflect the patient’s 
behavioral patterns and predict CPAP adherence.

Methods: We retrospectively collected data from our sleep 
clinic, which was the sole provider of HST within an academic 
tertiary-care center. Each patient took one night of HST using 
commercial devices with printed and verbal instructions to 
start HST recording when they “are ready to go to sleep” and 
stop recording when they “wake up”. Our clinic also instructed 
patients to start recording before 12 AM, and continue record-
ing if  they wake up during the night and plan to resume sleep. 
Among 712 patients who took HST within the last two years, 
were diagnosed with severe OSA and prescribed with CPAP, 
CPAP usage within one year after HST and other clinical data 
were available and studied for 360 patients.
Results: HST recording duration, start time and end time were 
8.15 (7.27-8.78) hours [median (25-75 percentile)], 10:28 PM 
(9:39-11:18 PM) and 6:30 AM (5:52-7:17 AM), respectively. 
Longer HST recording duration was strongly correlated with 
both earlier start time (Spearman’s correlation coefficient r = 
-0.48; P < 3E-22) and later end time (r = 0.38; P < 2E-13). The 
daily CPAP usage time averaged on days when it was used was 
6.22 (4.72-7.43) hours. Higher CPAP usage time was significantly 
correlated with longer HST recording duration (r = 0.21; P < 
5E-5), and correlated with earlier recording start time (r = -0.13; 
P = 0.016), but not correlated with the recording end time (r = 
0.01; P = 0.9). Patient’s age [52 (42-63) years], gender [58% male], 
body mass index [35.6 (31.0-42.4) kg/m2], apnea-hypopnea index 
[33.9 (24.9-52.4)] were all uncorrelated with either HSAT record-
ing duration or CPAP usage time (P > 0.05).
Conclusion: HST recording duration and start time are readily 
available clinical data that can be harnessed to predict CPAP 
adherence at the time of OSA diagnosis, which may improve 
clinical outcomes.
Support (if any): None
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EFFECTIVENESS OF INITIATING NASAL MASK 
COMPARED TO FACE MASK DURING A TITRATION 
STUDY
Seung Kim1, Ravivarma Sagiraju1, Eloy Espinoza2, 
Parampreet Kaur1, David Cohen1, Matthew Zheng3, Joseph Ramzy1

1 St. Luke’s University Health Network, 2 St Luke’s University 
Healthcare Center, 3 St Luke’s University Healthcare Network

Introduction: Continuous Positive Airway Pressure (CPAP) 
titration studies at our institution typically favor initiation of 
full-face mask during the study, which subsequently lead to full 
face mask usage at home. However, existing literature suggests 
that nasal interfaces are associated with greater CPAP compli-
ance, lower required pressures, and improved sleep efficiency 
compared to full face interface. This review of institutional prac-
tice is to determine if  initial mask interface choice during the 
titration study affects CPAP compliance.
Methods: A single center, retrospective review was conducted, 
assessing the Epworth Sleepiness Scale, mask type used, base-
line apnea hypopnea index (AHI), sleep efficiency, total sleep 
time, nocturnal hypoxic burden, compliance, and rates of mask 
crossover among patients who underwent CPAP titration stud-
ies from December 2023 to March 2024. A comparative analysis 
was performed between CPAP studies initiated with nasal masks 
and those initiated with full face masks.
Results: Forty-nine CPAP studies (20 nasal mask and 29 full 
face mask) were included in the analysis. Twenty-nine patients 
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were male and median age was 60. Patients initiated with full-
face masks had higher baseline AHI (19.55 +/-21.52 to 13.90 
events/hour +/-22.04), slightly higher CPAP pressure (10cmH2O 
+/-2.855 to 9.5cmH2O +/-2.758), and greater compliance (83% 
+/-23.807 to 72% +/-34.819) compared those initiated with nasal 
interface. Mask crossover rates were high among those initiated 
with nasal masks compared to full face masks (33.3% compared 
to 6.25%, p-value= 0.08).
Conclusion: The findings suggest that patients with high AHI 
may be more likely to undergo titration studies with full face 
masks. Full face masks started during the titration study demon-
strated better compliance and lower rates of mask crossover, 
potentially indicating greater comfort and contrasting with exist-
ing literature favoring nasal interfaces. The primary limitation of 
the study is its small sample size.
Support (if any): 
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THE RELATIONSHIP OF THERAPEUTIC POSITIVE 
AIRWAY PRESSURE AND UPPER AIRWAY 
COLLAPSIBILITY
Julio Roque Buenrostro1, Katie Holland2, Thomas Chapman1, 
Russell Whitehead1, Yanyu Zhang3, Babak Mokhlesi4, 
Lindsay McCullough5, Michael Hutz2

1 Rush Medical College, 2 Department of Otolaryngology-Head and 
Neck Surgery, Rush University Medical Center, 3 Rush Informatics 
and Biostatistics Core, 4 Rush University Medical Center, 5 
Division of Pulmonary, Critical Care, and Sleep Medicine, Rush 
University Medical Center

Introduction: Drug-Induced Sleep Endoscopy with Positive 
Airway Pressure (DISE-PAP) provides a quantitative evalua-
tion of  upper airway collapsibility, known as the pharyngeal 
opening pressure (PhOP). Limited research has examined the 
relationship between PhOP and required level of  CPAP. This 
study aimed to investigate the relationship between required 
CPAP and PhOP.
Methods: This single-institution retrospective study evalu-
ated patients who underwent DISE-PAP in the supine position 
from 2022-2024. Adults ≥18 years of age with OSA (AHI ≥ 5), 
>2 hours/day average PAP use, and well-controlled OSA on 
PAP (≥50% AHI reduction, residual AHI < 10) were included. 
Primary outcome was the relationship between median CPAP 
level (mCPAP), CPAP level at 95% of the time (t95CPAP) 
obtained from auto-PAP downloads, and PhOP. Secondary 
outcome sought to determine the relationship between mCPAP, 
t95CPAP, and PhOP with AHI and BMI. Data analysis included 
descriptive statistics and linear regression tests.
Results: 86 patients were included in the study (age 50.7±15.5, 
BMI 29.5±4.3, AHI 36±24, 69.7% male, 58.1% white, 10.5% 
Black, 19.7% Hispanic, 39.5% on oronasal mask). The mean 
PhOP was 7.1±3.0 cmH2O, mCPAP 8.6±2.5 cmH2O, and 
t95CPAP 10.4±2.7 cmH2O. There was a positive correlation 
between PhOP and mCPAP (R-square=0.063, p=0.01). PhOP 
was approximately 1.5 and 3.3cm H2O lower than mCPAP and 
t95CPAP, respectively. As mCPAP and t95CPAP increased by 1, 
PhOP increased by.308 and.305 cmH2O. BMI was positively cor-
related with mCPAP (R-square= 0.132, p=0.0006). PhOP and 
mCPAP were mildly correlated with AHI (R-square=0.0638, 
p=0.0247; R-square=0.178, p=0.0001). For each 10-point 

increase in AHI, there was a.33 and.44 increase in PhOP and 
mtCPAP.
Conclusion: This study found a positive correlation between 
mCPAP, t95CPAP and PhOP with PhOP approximately 1.5cm 
H2O lower than mCPAP and 3.3 cmH2O below t95CPAP. The 
discordance between PhOP and therapeutic CPAP measures 
could be due to a variety of reasons, i.e., inability to perform 
DISE during REM sleep or prescribed oronasal masks leading 
to higher pressure requirements compared to nasal mask during 
DISE-PAP. These findings build on our current understanding 
of upper airway collapsibility as measured during DISE-PAP. 
Future studies aim to improve patient selection and surgical out-
comes in OSA.
Support (if any): 
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IS BRAIN AGE MALLEABLE TO SLEEP APNEA 
THERAPY? AN EXPLORATORY POSITIVE AIRWAY 
PRESSURE TITRATION AND MACHINE LEARNING-
BASED BRAIN AGE STUDY
Yoav Nygate1, Tom Vanasse1, Sam Rusk1, Chris Fernandez1, 
Nathaniel Watson2

1 EnsoData Research, EnsoData, 2 University of Washington

Introduction: Machine learning (ML) techniques offer powerful 
tools for analyzing complex physiologic data. One such tool is 
the ML-based Brain Age Index (BAI) which quantifies the dif-
ference between a person’s ML-determined brain age (BA) using 
EEG signals collected during sleep versus their chronological 
age (CA). Prior research has associated BAI with various disease 
states. However, the effects of therapeutic interventions on BAI 
have yet to be explored.
Methods: A deep neural network model was trained on a dataset 
of 54,000 polysomnography (PSG) studies to predict patients’ 
BA. Additionally, a real-world dataset of 4,738 split-night PSG 
studies was collected, where patients underwent the first half  of 
the study without positive airway pressure (PAP) therapy and 
transitioned to PAP therapy midway through the night. To eval-
uate the effect of PAP therapy on the BAI, ordinary least squares 
(OLS) regression was performed while controlling for sleep-re-
lated metrics, including the percentage of time spent in wake, 
N1, N2, N3, and REM.
Results: The OLS analysis found a significant association with a 
lower BAI after transitioning to PAP therapy (P-value = 0.001, 
OLS coefficient = -0.648). The mean BAI was -1.62 (-1.842, -1.398) 
and -1.584 (-1.806, -1.362) for the pre-PAP and PAP portions 
respectively. The dataset showed the following mean percentages 
of time spent in Wake, N1, N2, N3, and REM for the pre-PAP / 
PAP portions of the night: 38.1% (37.6%, 38.5%) / 25.7% (25.2%, 
26.1%), 7.8% (7.6%, 8.1%) / 5.6% (5.5%, 5.8%), 73.2% (72.8%, 
73.7%) / 60.7% (60.2%, 61.1%), 11.3% (10.9%, 11.6%) / 10.1% 
(9.9%, 10.4%), and 7.7% (7.4%, 7.9%) / 23.6% (23.2%, 24.0%).
Conclusion: The OLS analysis, controlling for sleep-related met-
rics, demonstrated improvements in BAI with initiation of PAP 
therapy. This suggests BAI is “malleable” and responsive to ther-
apies that improve sleep and thus highlights its value as a poten-
tial biomarker of brain health. Overall, the study encourages 
further research into biomarkers for studying the neurocognitive 
benefits associated with Obstructive Sleep Apnea treatment.
Support (if any): 
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VALUES EXPRESSED BY WOMEN VETERANS 
INITIATING TREATMENT FOR SLEEP APNEA
Gwendolyn Carlson1, Giselle Gomez1, Katie Carlson2, 
Monica Kelly3, Alaina Gold4, Kathryn Saldana1, 
Alexander Erickson2, Yeonsu Song5, Megan Hoch1, 
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of California Los Angeles, 6 Division of Pulmonary Medicine, VA 
Greater Los Angeles Healthcare System, 7 Geriatric, Research, 
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Introduction: Women with sleep apnea report poorer sleep and 
have lower positive airway pressure (PAP) adherence rates than 
men. Within the Veterans Health Administration, there is a 
movement toward a Whole Health approach to care, shifting the 
focus from “what’s the matter with the patient” to “what matters 
to the patient.” We asked women veterans initiating sleep apnea 
treatment to describe their personal values and the impact of 
sleep apnea on these values.
Methods: Within a larger randomized controlled trial 
(NCT03377452), 44 women veterans (mean age = 53.7 years; 
65.9% White, 34.1% married, 47.7% employed) diagnosed with 
sleep apnea were randomly assigned to a behavioral treatment 
for sleep apnea called “Acceptance and the Behavioral Changes 
to Treat Sleep Apnea” (ABC-SA; compared to an education con-
trol condition). In the first ABC-SA session, participants were 
asked to “list three of the things you most care about in your 
life” (i.e., values) and “the ways having sleep apnea impacts what 
you care about most” (i.e., impacts). Value and impact responses 
were coded into five categories with 100% agreement among 
three raters after independent coding and adjudication: work/
education, relationships, personal care/health, leisure, and pets. 
Values were further coded into 14 subcategories based on the 
Valued Living Questionnaire.
Results: The frequencies of value and impact categories were: 
relationships (value n = 40; impact n = 25), personal care/health 
(value n = 39; impact n = 43), work/education (value n = 22; 
impact n = 11), leisure (value n = 13; impact n = 12), and pets 
(value n = 7; impact n = 2). The most frequently endorsed value 
subcategories were physical health (n = 32), family (other than 
marriage/parenting; n = 30), and friends/social life (n = 20).
Conclusion: Health and relationships are highly important 
to women veterans with sleep apnea. Research has focused 
on the health benefits of PAP, but fewer studies have explored 

interpersonal factors. The perceived impacts of PAP on relation-
ships may serve as a barrier and/or motivator of PAP use.
Support (if any): VA HSR IIR 16-244, VA RCS-20-191, NIH/
NHLBI K24 HL143055 (Martin); VA CDA 20-227 (Carlson); 
NIH/NHLBI K23HL157754 (Kelly); VAGLAHS GRECC 
CSHIIP

Abstract citation ID: zsaf090.0747

0747
RESPONSIVENESS OF AN INDIVIDUALIZED MEASURE 
OF QUALITY OF LIFE TREATMENT RESPONSE IN 
SLEEP APNEA
Allison Ikeda1, Bryan Hannon1, Edward Weaver1

1 University of Washington

Introduction: Patients with obstructive sleep apnea (OSA) expe-
rience significant quality of life (QOL) burden. The Symptoms 
of Nocturnal Obstruction & Related Events (SNORE-25) is a 
25-item validated, OSA-specific QOL instrument and offers an 
Importance Subscale, where patients select the five most both-
ersome items. Recognizing that burden changes with treatment, 
different item combinations for the Importance Subscale are pos-
sible at different times. To test responsiveness and compare dur-
ing treatment, we hypothesized that changes in the Importance 
Subscale score would be greater when using the baseline com-
bination, compared to using the baseline combination and the 
updated different combination at follow-up. We also hypothe-
sized that the former change would correlate more strongly than 
the latter with a global QOL Change score.
Methods: This retrospective cohort from 2010-2020 included 
patients with OSA (apnea-hypopnea index (AHI)≥5) from a 
tertiary sleep surgery clinic, who underwent sleep surgery. The 
SNORE-25 instrument was completed prior to consultation 
(baseline) and first non-postoperative visit (follow-up) (range 
0-5, higher worse, minimal clinically important difference 1.1). 
Changes in the Importance Subscale scores were calculated 
in two ways: 1) using the same combination of top five-items 
from baseline, and 2) using the combination of top five-items 
selected at each time point (baseline and follow-up), which could 
differ. Correlation analysis was performed between change in 
Importance Subscale scores and Global QOL Change score 
(range -7-+7).
Results: The cohort (N=269) was middle-age (mean+/-stand-
ard deviation 43+/-13 years) and majority male (71%) with 
severe OSA (AHI 35+/-32 events/hour). Mean baseline 
Importance Subscale score was 3.6+/-1.0 (moderate-severe 
burden). At follow-up (mean 94+/-71 days), the change in 
Importance Subscale score using the same baseline combi-
nation (-1.6+/-1.3) was greater than using the combination 
selected at each time point (-1.1+/-1.2) (difference 0.4+/-0.6, 
95%CI -0.5-(-)0.3, p< 0.001). The correlations of  change 
in Importance Subscale scores and Global QOL change 
were moderately positive, significant, and similar between 
Importance Subscale scores (Pearson r 0.52 vs 0.51 respec-
tively, 95%CI 0.4-0.6, p< 0.001).
Conclusion: The SNORE-25 Importance Subscale is useful 
in measuring patient specific individualized QOL burden and 
improvement with treatment, and it is responsive to treatment, 
especially when using the same combination of importance 
items at baseline and follow-up.
Support (if any): None.
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IMPACTS OF HGNS ON HYPOXIC BURDEN
Chihun Han1, Alex Rothstein1, Ryan Soose2, Patrick Strollo3, 
Thomas Kaffenberger1
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Introduction: Hypoxic burden (HB) is a novel metric used to 
characterize the physiological impact of obstructive sleep apnea 
(OSA). Prior studies have shown HB to strongly correlate with 
cardiovascular (CV) risk. While the hypoglossal nerve stimulator 
(HGNS) has been shown to effectively reduce AHI, its impact 
on HB remains underexplored. This study examines the effect of 
HGNS on subjective and objective outcomes in OSA, including 
HB.
Methods: We conducted a retrospective review of 72 patients 
who underwent HGNS and completed home sleep apnea test-
ing (HSAT) before and after surgery at our institution. Data 
collected included demographics, pre- and postoperative AHI, 
body mass index (BMI), oxygen desaturation index (ODI), and 
Epworth sleepiness score (ESS). HB was calculated using the 
SpO2 signal from sleep studies at baseline and post-optimiza-
tion of HGNS therapy (The Siesta Group, Vienna Austria). 
Treatment success was evaluated using the Sher20 criteria, and 
the paired Wilcoxon test and Wilcoxon Rank Sum Test were 
used to assess outcomes.
Results: The mean age and BMI of the patients were 64.5 years 
and 28.7 kg/m², with 76.1% being male. The Sher20 success 
rate was 52.8%. Statistically significant reductions were seen in 
AHI (33.1 to 17.8, p < 0.001), ESS (11.4 to 7.7, p < 0.001), HB 
(102.5 to 62.9, p < 0.001), and ODI (29.5 to 14.8, p < 0.001) after 
HGNS. Significant differences were observed in ODI and HB 
changes between Sher20 responders and non-responders, while 
ESS changes were not significantly different.
Conclusion: HGNS resulted in significant improvements in both 
objective and subjective outcomes of OSA, including HB. These 
findings suggest that HGNS may be useful in alleviating physio-
logical impacts associated with OSA.
Support (if any): 

Abstract citation ID: zsaf090.0749

0749
POSITIVE CHANGES IN PATIENT REPORTED 
OUTCOMES IN MID-TERM AND LONG-TERM PATIENTS 
TREATED WITH HYPOGLOSSAL NERVE STIMULATION 
THERAPY
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Introduction: While hypoglossal nerve stimulation (HNS) is an 
effective therapeutic option for obstructive sleep apnea(OSA), 
improvement in mid-term and long-term patient reported out-
comes (PROs) and influence of adherence remains understudied. 
We hypothesize that mid- and long-term PROs improve in dose 
dependent fashion with increased adherence, measured by vali-
dated questionnaires: Epworth Sleepiness Scale(ESS), Insomnia 
Severity Index (ISI), Patient Health Questionnaire-9(PHQ-9).

Methods: Consecutive HNS implanted patients (2015-2021) with 
available follow up data N=72 at Cleveland Clinic are included. 
Adherence was measured by weekly hours of usage at 3-months 
and 1 and 2 years. Paired t-tests evaluated PRO changes, and 
Spearman correlations assessed relationships between adherence 
and PRO changes. Mixed effects models examined the effect of 
adherence on PRO changes, adjusted for age, gender, and body 
mass index (BMI). Statistical significance was set at p< 0.05.
Results: Mean age 62.7±9.3 years, 32.4% female, 91.4% white. 
Usage averaged 42.0±15.0, 37.5±15.2, 33.8±15.1 hr/week at 
3-months, 1 & 2 yrs respectively. Significant (all p-values < 0.05) 
improvements in scores were noted at each time points: ESS 
–3.4±4.4, -3.3±4.6, -2.3±3.9; ISI –4.8±6.2, -4.0±6.0, -4.3±7.5; 
PHQ-9 –3.3±4.4, -3.7±5.5, -3.6±5.4 respectively. At 1-yr higher 
weekly usage significantly correlated with reduction in ESS 
(Spearman’s rho = -0.32, p = 0.031). In adjusted model, every 10 
hours incremental weekly usage led to significant improvements 
in ESS [beta = -0.37 (-0.7, -0.03), p = 0.033] and ISI [beta = -1.00 
(-1.58, -0.42), p < 0.001] but not PHQ-9 [beta = -0.32 (-0.69, 
0.05, p=0.094]. Secondary analysis showed higher pre-implant 
ESS was associated with greater ISI [beta = -2.04 (-3.32, -0.76), 
p < 0.001] and PHQ-9 [beta = -1.22 (-2.16, -0.27), p < 0.001] 
improvements.
Conclusion: Self-reported PROs show mid- and long-term 
improvement in sleepiness, insomnia severity and depression 
scores post HNS treatment. Our findings suggest that with every 
10 hours/week of usage, there is a dose dependent improve-
ment in sleepiness (ESS) and insomnia (ISI), although increased 
adherence does not influence improvement in depression score. 
This improvement might be related to improvement in baseline 
sleepiness. Based on our findings we plan to conduct further 
research in a larger cohort to provide in-depth understanding of 
such correlations.
Support (if any): 
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IN POSITIONAL AND NON-POSITIONAL OBSTRUCTIVE 
SLEEP APNEA
Ravivarma Sagiraju1, Joseph Ramzy1, David Cohen1, 
Parampreet Kaur1, Seung Kim1, Eloy Espinoza2, Matthew Zheng3
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Introduction: Hypoglossal nerve stimulation (HGNS) is an 
emerging treatment for obstructive sleep apnea (OSA). This 
study evaluates the effectiveness of HGNS in positional and 
non-positional OSA patients by evaluating improvements in the 
Apnea-Hypopnea Index (AHI), Epworth Sleepiness Scale (ESS) 
scores, AHI reduction to mild OSA (AHI ≤ 15) and surgical suc-
cess rate defined by Sher’s criteria (≥ 50% reduction to AHI < 
20).
Methods: This single-center retrospective study was conducted 
on 59 patients with moderate-to-severe OSA who underwent 
HGNS implantation between December 2021 and July 2024. 
Pre-implantation and best post-implantation AHI and ESS 
scores were analyzed utilizing in-lab and home sleep testing data. 
Patients were categorized into positional (supine AHI ≥ 50% 
reduction to ≤ 5 in non-supine) and non-positional OSA cohorts 
and outcomes were compared.
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Results: The cohort had a median age of 66 years (range: 
40–82), predominantly white (93.2%) and male (83.1%). The 
Wilcoxon signed-rank test showed significant reductions in AHI 
and ESS scores after HGNS in both positional and non-posi-
tional OSA patients. Overall, median AHI decreased from 27.4 
to 6.8 (p< 0.001), and ESS improved from 7.0 to 4.0 (p< 0.001). 
In positional OSA, median AHI decreased from 21.5 to 6.15 (p< 
0.001), and ESS improved from 7.5 to 4.5 (p< 0.03). In non-po-
sitional OSA, AHI decreased from 34.5 to 6.8 (p< 0.001), and 
ESS improved from 7 to 4 (p< 0.03). Surgical success (≥50% 
reduction, AHI < 20) was achieved in 81.25% of positional 
and 69.77% of non-positional patients; AHI < 15 was reached 
by 87.5% of positional and 65.12% of non-positional patients. 
The Fisher’s Exact Test found no significant difference in surgi-
cal success (p=0.51) or AHI reduction to ≤15 (p=0.11) between 
groups.
Conclusion: HGNS significantly reduces AHI and improves ESS 
scores in both positional and non-positional OSA patients, with 
no statistically significant differences in success rates based on 
Sher’s criteria and reduction of AHI ≤ 15. These results suggest 
that HGNS is effective regardless of OSA positional phenotype.
Support (if any): 

Abstract citation ID: zsaf090.0751

0751
SLEEP AND BREATHING: POSITIVE AIRWAY PRESSURE 
AND HYPOGLOSSAL NERVE STIMULATION, A 
COMPARATIVE ANALYSIS
Ahmad Boota1, Edwin Arroyo-Cid1

1 Bon Secours Health System

Introduction: Obstructive sleep apnea (OSA) results in neuro-
cognitive, behavioral, cardiovascular, and metabolic morbid-
ities. Recently, hypoglossal nerve stimulation (HNS) emerged 
as second line therapy; subsequent to failed PAP use. A cohort 
comparative analysis for PAP and HNS remains to be seen. The 
following research suggests with consistent usage of HNS, phys-
iological parameters and subjective benefit mirror PAP therapy 
and improve non-compliance.
Methods: The study group included 34 patients, under the 
care of  Mercy Health Bon Secours St. Francis Sleep Center 
in Greenville, South Carolina. There were 20 males and 14 
females. Average age of  63; median age of  66. Each patient was 
previously non-compliant with PAP therapy, as per insurance 
payor guidelines for implantation of  HNS. Information were 
collected in reference to PAP and HNS compliance via respec-
tive cloud platforms. Epworth Sleepiness Score (ESS) question-
naires, blood pressure (BP), pulse rate were facilitated at each 
office visit and documented from nocturnal polysomnography 
(NPSG). NPSGs were recorded and scored using guidelines 
as described by the AASM scoring manual; with 4% oxygen 
desaturations for hypopneas. Apnea hypopnea index (AHI) 
was defined be the number of  apneas and hypopneas per hour 
of  total sleep time. AHI ≤ 5 is normal, AHI 5-15 is mild, AHI 
15-30 is moderate, AHI > 30 is severe. ESS was used for subjec-
tive daytime sleepiness - which scores ≥ 10 are consistent with 
excessive daytime sleepiness. Compliance was defined as usage 
≥ 4 hours per night for ≥ 70% of the nights. Pulse readings were 
acquired via peripheral oximetry during office visits and during 
NPSG. BP was acquired via sphygmomanometer during office 
visits.

Results: HNS revealed increased compliance versus PAP, 
decreased daytime sleepiness, reduced mean arterial pressure, 
and reduced pulse rate. In addition, median AHI reduction 
was 95%, while average reduction was 91%. AHI p-value was 
2.62801E-13, ESS p-value was 1.04244E-05, MAP p-value was 
0.06395, and pulse rate p-value was 0.2576.
Conclusion: The Subjective benefit, improvement in physiologi-
cal markers, and increased compliance in this study cohort reveal 
that HNS is a viable option for treatment of OSA in PAP intol-
erant patients. This is comparable to results with consistent use 
of PAP therapy.
Support (if any): 

Abstract citation ID: zsaf090.0752
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REAL WORLD (PILOT) HYPOGLOSSAL NERVE 
STIMULATOR EXPERIENCE IN A VETERAN 
POPULATION
Albert Vacheron1, Zachary Sherman1, Rabin Shrestha1, 
Amado Freire1, Carol Mattison2

1 University of Tennessee Health Science Center, 2 Lt. Col. Luke 
Weathers, Jr. VA Medical Center

Introduction: The hypoglossal nerve stimulator (HNS) is an 
obstructive sleep apnea treatment for patients who have demon-
strated difficulty adhering to CPAP therapy. In a cohort study, 
it has been shown to decrease apnea-hypopnea index (AHI) by 
68%, improve quality of life, and decrease sleep time spent with 
the oxygen saturation less than 90%. Many decades of CPAP 
data have shown that non-adherence rates high, at an estimated 
34%. Moderate to severe obstructive sleep apnea has been asso-
ciated with increased cardiovascular morbidity and mortality. 
Home sleep apnea tests provide a convenient, cost-effective 
method to evaluate for real world treatment efficacy. This pilot 
study aims to examine the real-world effectiveness of the HNS to 
improve AHI in moderate-severe OSA in a veteran population.
Methods: Participants were selected from a database containing 
all of the patients who have received a HNS to date at the Lt. 
Col. Luke Weathers, Jr. VA Medical Center in Memphis, TN. 
Inclusion criteria were activation of the HNS 6 months prior 
and demonstrated current use of their device. Patients who 
agreed to enroll in the study were mailed a home sleep apnea test 
(HSAT) to use with their HNS turned on. A timeline consisting 
of device implantation, device activation, and HSAT completion 
was created. Measured outcomes included change in AHI and 
change in Epworth sleepiness scale score (ESS), pre and post 
HNS implantation and activation.
Results: This pilot study consisted of 8 patients who met 
the inclusion criteria and agreed to participate. There were 
17 patients who received a HNS, but various factors includ-
ing non-response, nonadherence, and non-use due to adverse 
events limited the size of this study. Mean AHI decreased from 
39.2 events/hour to 18.8 events per hour and mean ESS scores 
decreased from 13.7 to 10.1 after HNS therapy.
Conclusion: The HNS is an effective therapy to decrease AHI 
in CPAP intolerant patients in a veteran population. However, 
some patients continue to struggle with adherence and this ther-
apy does carry some risk for adverse events. Future plans for 
this study include exploring how to increase adherence for HNS 
therapy.
Support (if any): 
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PREDICTIVE FACTORS FOR ONE-YEAR OUTCOMES 
OF HYPOGLOSSAL NERVE STIMULATION THERAPY IN 
OBSTRUCTIVE SLEEP APNEA PATIENTS
Hye-Jin Moon1, Unjung Cho2, Chang-Hoon Lee3, Douglas Trask4, 
KyoungBin Im2

1 Soonchunhyang University, 2 UC Irvine, 3 Seoul National 
University Hospital, 4 University of California Irvine

Introduction: Hypoglossal nerve stimulation (HNS) therapy is 
an alternative treatment for patients with obstructive sleep apnea 
(OSA) who cannot tolerate continuous positive airway pressure 
(CPAP). Identifying predictive factors for long term therapy 
response is essential to optimize patient selection and outcomes.
Methods: A retrospective analysis was conducted on 65 OSA 
patients undergoing HNS therapy, categorized into responders 
(n=33) and non-responders (n=32) based on treatment out-
comes at one year. Responders were defined as patients who 
achieved a post-treatment AHI reduction of at least 50% from 
baseline and a post-treatment AHI below 20. Baseline charac-
teristics, underlying diseases, sleep parameters (PSG), drug-in-
duced sleep endoscopy (DISE) findings, and subjective measures 
(Epworth Sleepiness Scale, Insomnia Severity Index) were com-
pared. Regression analysis was performed to identify predictors 
of one-year response.
Results: There were no significant differences between respond-
ers and non-responders in age (p=0.237), sex (p=0.401), race 
(p=0.667), or BMI (p=0.132). Responders showed significantly 
shorter baseline sleep latency (13.3±13.6 vs. 37.0±34.7; p=0.023). 
During the titration study, responders exhibited significantly 
lower AHI values, including total AHI (10.4±9.6 vs. 25.9±18.8; 
p< 0.001), AHI during supine sleep (24.5±40.4 vs. 44.3±31.4; 
p=0.047), and AHI during REM sleep (13.8±16.1 vs. 24.6±19.5; 
p=0.023). Additionally, sum of DISE scores were predictive, 
with responders showing significantly lower scores (4.5±1.4 vs. 
5.2±1.1; p=0.041). Stepwise regression analysis identified older 
age, lower baseline central AHI, and lower sum of DISE scores 
as significant predictors of response at one year.
Conclusion: Predictive factors for successful one-year outcomes 
of HNS therapy in OSA patients include older age, lower base-
line central AHI, and favorable DISE findings. Lower AHI 
values observed during the titration study further distinguish 
responders, particularly in supine and REM sleep. These find-
ings can guide pre-treatment assessments to identify optimal 
candidates for HNS therapy.
Support (if any): 
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COMPARATIVE ANALYSIS OF PERIODIC LIMB 
MOVEMENTS OF SLEEP ON LONG-TERM ADHERENCE 
AND OUTCOMES OF HYPOGLOSSAL NERVE 
STIMULATION THERAPY
Hye-Jin Moon1, Unjung Cho2, Chang-Hoon Lee3, KyoungBin Im2

1 Soonchunhyang University, 2 UC Irvine, 3 Seoul National 
University Hospital

Introduction: Periodic limb movement of sleep (PLMS) has 
been suggested as a potential factor influencing adherence and 
therapeutic outcomes in sleep-disordered breathing treatments. 

This study evaluates the impact of PLMS on one-year adherence 
and home sleep test (HST) results among patients undergoing 
hypoglossal nerve stimulation (HNS) therapy.
Methods: A retrospective analysis was conducted on 123 OSA 
patients treated with HNS therapy at UC Irvine Sleep Disorders 
Center, divided into two groups based on titration study PLM 
index (PLMI): PLMI < 15 (n=59) and PLMI ≥15 (n=64). 
Baseline characteristics, adherence data, and one-year outcomes, 
including subjective measures (ESS, benefit) and HST results 
(AHI, ODI), were compared between groups. Adherence was 
assessed using the average usage time over the past three months 
and the number of usage days within the past three months. 
Statistical analyses were performed using R software.
Results: The prevalence of PLMS during the HNS titration 
study was high at 52% (64 out of total 123 subjects). Between 
PLMS and non-PLMS groups, no significant differences were 
observed in adherence metrics, including average usage time over 
the past three months (256.9±188.9 vs. 270.5±184.5 minutes; 
p=0.712) or number of usage days (50.1±37.9 vs. 51.7±38.4; 
p=0.828). One-year HST results, including total AHI (21.2±18.4 
vs. 19.2±17.9; p=0.648), supine AHI (24.1±20.5 vs. 20.0±18.6; 
p=0.398), and ODI (19.6±17.2 vs. 17.7±16.7; p=0.654), were 
comparable. Baseline characteristics, such as age (64.0±9.6 vs. 
68.6±8.4; p=0.005), showed significant differences, but these did 
not correlate with long-term outcomes.
Conclusion: While presence of PLMS during the titration study 
were not directly associated with significant differences in one-
year outcomes of HNS therapy, patients with PLMS may have 
received additional treatment targeting limb movements, which 
could have influenced their outcomes. These findings highlight 
the need for further research to determine the impact of concur-
rent treatment strategies and clarify the role of PLMS in long-
term therapy success.
Support (if any): 
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EFFICACY OF DISE TITRATION STUDIES ON SUBJECTS 
WITH HYPOGLOSSAL NERVE STIMULATION
Fadi Rizk1, Ryan Cobb1, Karel Calero2

1 University of South Florida, 2 University of South Florida 
Morsani College of Medicine

Introduction: Drug induced sleep endoscopy (DISE) titrations 
have been used as a tool to further assess different treatment 
options for subjects with OSA, and PAP intolerance. Suboptimal 
hypoglossal nerve stimulator (HNS) responders may be assessed 
with DISE to guide further treatment options.
Methods: We reviewed the last 7 DISE titration studies per-
formed at a local VA hospital. We obtained baseline demographic 
characteristics, pre and post implantation sleep studies, and pre 
and post DISE data. The second data collected was performed 
following the intervention recommended. Inspire configuration 
and settings were adjusted during DISE to optimize treatment 
response and assess the need for further interventions.
Results: The average age of the 7 selected subjects was 65.5 
years, their BMI was 31.2 and 6 of them were male and 1 female. 
They had an average baseline AHI of 59 and all but one sub-
ject had severe anteroposterior collapse at the velopharynx level. 
One subject was treated with Mandibular Advancement Device 
combined with Inspire and 2 were treated with ESP and Inspire. 
After initiation of therapy recommended by DISE titration, 
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AHI was reduced by 46% to 26 events/hour (p= 0.0021) in sub-
jects expected to have improvement as predicted by DISE titra-
tion. One subject had concentric collapse at the velopharynx 
level and was placed on Inspire and PAP therapy combination 
while she would be working on weight loss with future planned 
reassessment of the airway.
Conclusion: DISE may be helpful to predict future response to 
therapeutic interventions in subjects with poor HNS response. 
It may also help select subjects who may not be expected to 
respond to therapy. Further data analysis of a larger cohort of 
subjects is needed.
Support (if any): 
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LONG-TERM ADHERENCE OF HYPOGLOSSAL NERVE 
STIMULATION FOR OSA
Max Lundeen1, Mark Aloia2, Srihan Somepalli3, Vikas Jain3

1 Inspire Medical Systems, 2 National Jewish Health, 3 Dream Sleep 
Medicine

Introduction: Obstructive Sleep Apnea (OSA) is a serious medi-
cal condition that can lead to poor health outcomes. Treatment 
for OSA with positive airway pressure (PAP) is efficacious, but 
effectiveness is limited by poor treatment adherence. Long-term 
adherence studies suggest that treatment utilization decreases 
with time. Alternative treatments, like Hypoglossal Nerve 
Stimulation (HNS), are effective at treating OSA and have shown 
high adherence in several studies, but long-term use has yet to be 
reported. This observational study examined adherence to HNS 
over 1.5 years using objective data on utilization.
Methods: We examined treatment utilization data obtained from 
the manufacturer’s patient management platform (SleepSync, 
Inspire). 4273 patients had at least 18 months of usage data with 
a Bluetooth remote controller (available since 2022). A subset 
of these patients also had demographic information. Usage was 
calculated as hours (mean±std) from first start button press to 
time of therapy off, subtracting any nighttime pauses, and nor-
malized by nights of no use counted as zero hours of therapy. 
Tukey analysis was performed to compare means.
Results: Mean usage was significantly higher in the first year 
post-activation (6.1±1.7 hours) compared to the first half  of 
the second year (5.7±2.0 hours) (95% CI=[0.4,0.5]). However, 
comparing mean usage 12-15 months post-activation (5.8±2.0 
hours) to 15-18 months (5.7±2.1 hours) was not significantly 
different (95% CI=[-0.04,0.2]). There was no significant differ-
ence between patients with pre-implant AHI< 20 and >=20 over 
the year and a half  (95% CI=[-0.2,0.1]). However, for post-ac-
tivation AHI< 20 or >=20, usage was significantly lower in 
individuals with a higher residual AHI post-activation (95% 
CI=[-0.6,-0.1]).
Conclusion: These are the first reported observational, long-
term adherence data for HNS. The data suggest a clear leveling 
off  of adherence at about 12-15 months, suggesting a stable 
usage over longer periods. Average use was higher than is seen 
in PAP users despite the fact that patients who meet criteria for 
HNS are required to fail PAP therapy. Pre-treatment AHI did 
not affect usage, but treatment usage was lower for those with 
higher residual AHI after treatment.
Support (if any): Employees of Inspire Medical Systems con-
tributed to the data analysis.
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FREQUENCY OF STIMULATION PROGRAMMING 
SETTINGS UTILIZED IN PATIENTS WHO RECEIVED 
HYPOGLOSSAL NERVE STIMULATION FOR 
TREATMENT OF OBSTRUCTIVE SLEEP APNEA
Michael Coleman1, Vikas Jain2, Madeline Harvison2, Max Lundene1

1 Inspire Medical Systems, 2 Dream Sleep Medicine

Introduction: Hypoglossal Nerve Stimulation (HGNS) using an 
implantable cranial nerve XII neurostimulation system is a safe 
and effective therapy for CPAP-intolerant patients with obstruc-
tive sleep apnea (OSA). Data has been previously published 
about stability of amplitude (V) programming over time. There 
are alternative stimulation settings that can be programmed to 
impact efficacy and adherence. Very little published data exists 
about the percentage of patients who require alternative pro-
gramming to optimize patient outcomes.
Methods: Patient programming data from SleepSync (a web-
based platform that tracks adherence, settings, and patient out-
comes) was analyzed to understand final programming settings. 
Stimulation settings (electrode, pulse width (PW) and rate) were 
analyzed to compare initial and final settings. The recommended 
programming settings are Electrode A, PW of 90 µS and rate of 
33 Hz. A comparison was made between initial and final settings.
Results: 46,726 patients were analyzed. Results are reported as: 
setting (n#, %). Initial Electrode settings: A (45,306; 96.96%), B 
(647; 1.38%), C (450; 0.96%), D (222; 0.48%), and E (60; 0.13%). 
Final electrode settings: A (40,923; 85.64%), B (3,079; 6.44%), 
C (2076; 4.34%), D (819; 1.71%), and E (774; 1.62%). Initial 
PW settings: 90 µS (46, 117; 98.70%, 60 µS (408; 0.87%), 120 
µS (161; 0.34%), 150 µS (30; 0.06%), 210 µS (6; 0.01%), and 180 
µS (4; 0.01%). Final PW settings: 90 µS (38,820; 81.24%), 60 µS 
(6,453; 13.5%), 120 µS (2078; 4.35%), 150 µS (362; 0.76%), 180 
µS (36; 0.08%), and 210 µS (35; 0.07%). Initial Rate settings: 33 
Hz (46,280, 99.05%), 40 Hz (305, 0.65%), 30 Hz (124, 0.27%) 
and 25 Hz (12, 0.03%), and 20 Hz (5, 0.01%). Final Rate settings 
were: 33 Hz (41,508; 86.87%), 40 Hz (5,324; 11.14%), 30 Hz (707, 
1.48%), 25 Hz (133, 0.28%), 20 Hz (112, 0.23%).
Conclusion: Default settings for Electrode, PW and rate were 
still utilized in greater than 80% of patients for final settings. This 
suggests most patients are still programmed to recommended 
settings. However, there are some patients who require alterna-
tive settings to ensure optimal outcomes. Providers should be 
aware of how these settings can affect patient outcomes.
Support (if any): Inspire Medical Systems, Inc.
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PROMIS-GH SCALE IN OBSTRUCTIVE SLEEP APNEA 
PATIENTS TREATED WITH HYPOGLOSSAL NERVE 
STIMULATION
Vaishal Shah1, Jinu Johnson2, Justin Park1, Vaibhav Ramprasad1, 
Nicolas Thompson3

1 Cleveland Clinic Foundation, 2 Cleveland Clinic, 3 Quantitative 
Health Sciences, Lerner Research Institute, Cleveland Clinic, 
Cleveland, OH

Introduction: Hypoglossal nerve stimulation (HNS) is a treat-
ment for moderate-to-severe obstructive sleep apnea (OSA) in 
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patients who cannot tolerate positive airway pressure therapy. 
The Patient-Reported Outcomes Measurement Information 
System Global Health (PROMIS-GH) scale assesses physical, 
mental, and social health. Widely studied in neurological and 
sleep disorders, including OSA, it has not been examined in 
patients with HNS therapy. This study evaluated self-reported 
changes in PROMIS-GH following HNS therapy.
Methods: This retrospective study included patients who under-
went HNS activation and follow-up at Cleveland Clinic (2015-
2024). PROMIS-GH was assessed through its two components: 
global physical health (GPH) and global mental health (GMH). 
PROMIS-GH score changes were assessed pre-implantation and 
at 3-months, 1-year and 2-years post-activation. The associa-
tion between PROMIS-GH score changes and therapy adher-
ence, measured by average weekly hours and total hours of 
usage, was analyzed through multivariable mixed effects linear 
regression, adjusted for age, gender, BMI, and post-activation 
time points (3-months, 1-year, 2-years). The association between 
PROMIS-GH score changes and pre-implantation and Epworth 
Sleepiness Scale (ESS) score changes was examined using multi-
variable mixed effects linear regression.
Results: Out of N=65 patients, 67.7% were male with mean age 
63.8±8.7 years and BMI 28.4±3.0 kg/m2. The GPH score sig-
nificantly improved at 3-months post-activation (mean change 
1.7±5.0, p=0.017), while the GMH score did not improve at any 
time point. When examining the impact of HNS adherence on 
changes in PROMIS-GH scale using total hours usage, longer 
total device use was associated with greater improvement in 
GMH (per 100-hour beta estimate=0.11, 95%CI=0.02-0.2, 
p=0.020) and GPH scores (per 100-hour beta estimate = 0.12, 
95%CI=0.04-0.21, p=0.004). A higher pre-implantation ESS 
score was associated with more improvement in GPH score (per 
5-point beta estimate=1.41, 95%CI=0.46-2.36, p=0.004), but 
improvement did not correlate with ESS changes.
Conclusion: HNS therapy led to improvement in perceived phys-
ical health short term, potentially influenced by the degree of 
baseline sleepiness experienced by patients. Greater device adher-
ence was associated with better improvements in both physical 
and mental health. Mid-term and long-term improvements were 
not significant. Larger prospective studies are required to vali-
date these findings.
Support (if any): 
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A NOVEL APPROACH TO PREDICT ORAL APPLIANCE 
THERAPY RESPONSE FOR OBSTRUCTIVE SLEEP 
APNEA (OSA) USING COMBINATIONS OF OSA 
ENDOTYPES AND HYPOXIC BURDEN
Amal Osman1, Barbara Toson1, Benjamin Tong2, Danny Eckert1

1 Flinders University, 2 University of Sydney

Introduction: Obstructive sleep apnea (OSA) is caused by 
impaired pharyngeal anatomy and one or more non-anatomical 
contributors including low respiratory arousal threshold, high 
loop gain and/or ineffective pharyngeal dilator muscle activation. 
These endotypic traits can be estimated using polysomnography 
(PSG) and have the potential to help guide targeted treatment 
decisions. OSA is typically first-line treated with continuous pos-
itive airway pressure (CPAP) although it is often poorly toler-
ated. Alternate treatments such as oral appliance therapy (OAT) 
have variable and currently unpredictable efficacy. Here, we 

investigated a new approach using OSA endotypes and hypoxic 
burden to predict OAT outcomes.
Methods: People with OSA (apnea-hypopnea index (AHI): >10 
events/h) were recruited (ACTRN12618001995268) and fitted 
with a novel oral appliance (O2Vent Optima™). Participants 
had a standard in-laboratory PSG to quantify baseline OSA 
severity prior to OAT. A detailed physiology PSG with a nasal 
mask and pneumotachograph to quantify OSA endotypes and 
hypoxic burden followed at least one week later. A treatment effi-
cacy PSG was performed after approximately 4 weeks of OAT 
at optimal level of titration. Generalized Procrustes analysis was 
used to combine the results from principal component analyses 
applied to the multiple imputed data set. The resulting principal 
components scores were then used as regressors in a modified 
Poisson regression to model OSA resolution.
Results: Ninety-three participants (22 female, aged 55 [42, 65] 
years, AHI: 30 [17, 49] events/h, median [IQR]) completed base-
line and treatment efficacy PSG visits. Responders to OAT (AHI 
< 10 events/h) had a less collapsible upper airway (Vpassive), 
better pharyngeal muscle compensation, lower loop gain and a 
lower arousal threshold at baseline versus non-responders (all 
p-value < 0.05). Principal component regression revealed the fol-
lowing combination of characteristics: a) high arousal threshold 
and low Vpassive, b) high loop gain and low Vpassive values and 
c) very high hypoxic burden reduces the probability of OSA res-
olution by 44% (p-value=0.002), 33% (p-value=0.005), and 57% 
(p-value=0.001) respectively.
Conclusion: These novel findings highlight the potential impor-
tance of different combinations of OSA endotypes and hypoxic 
burden to help predict OAT response.
Support (if any): Australian Government CRC-P grant (Industry 
partner: Oventus) and NHMRC (1065571).
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QUANTITATIVE ANALYSIS OF HYPOGLOSSAL NERVE 
STIMULATOR SENSORY WAVEFORMS AND CLINICAL 
OUTCOMES
Abby Silbaugh1, Nathan Nowalk1, Alejandra Lastra1, 
Phillip LoSavio1

1 University of Chicago

Introduction: Hypoglossal nerve stimulation (HGNS) treats 
obstructive sleep apnea (OSA) by causing tongue protru-
sion during inhalation and preventing upper airway collapse. 
Synchronization of stimulus delivery with breathing relies on a 
sensory waveform collected by an electrode placed in the ante-
rior chest wall. We hypothesize that morphological character-
istics of sensory waveforms are predictive of therapy response 
and may ultimately impact clinical outcomes. We designed and 
implemented a waveform signal analysis tool to assess the associ-
ation between waveform characteristics and response to HGNS 
therapy.
Methods: A retrospective cohort study was conducted on adults 
who underwent HGNS implant by two surgeons between August 
2019 and August 2024. Demographics, sleep studies (diagnostic 
and postoperative), and drug-induced sleep endoscopy results 
(VOTE scores) were collected from the medical record. Response 
to HGNS therapy was defined by modified Sher criteria: > 50% 
reduction in apnea-hypopnea index (AHI) from baseline and 
post-treatment AHI ≤ 15 events/hour. Raw waveform data were 
recorded using a computer tablet (Inspire™ Programmer). Data 
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preprocessing, waveform signal analysis, and statistics were per-
formed using custom MATLAB script (Natick, MA, USA).
Results: This study included 50 total patients with OSA (mean 
AHI = 42.0 ± 15.7 events/h); 22 responders and 28 non-respond-
ers. Age (mean = 64.0 years), sex (36.8% female), race (86% 
white), and VOTE scores were similar between groups. Body 
mass index (BMI) was lower for responders compared to non-re-
sponders (mean = 28.2 kg/m2 vs. 30.5 kg/m2; P < 0.05). Linear 
and logistic regression analyses, adjusted for BMI, revealed six 
waveform characteristics that individually predicted percent 
change in AHI (ΔAHI) (P < 0.05) or therapy response (P < 0.05). 
All characteristics were related to slope and/or morphology dur-
ing the inhalation (stimulation) phase. Slope variance and maxi-
mum slope during inhalation predicted both ΔAHI (P < 0.05 and 
P < 0.05) and the voltage setting required to produce functional 
tongue protrusion (P < 0.01 and P < 0.05).
Conclusion: Quantifiable sensory waveform characteristics are 
independently associated with postoperative reduction in AHI. 
We determined that waveform characteristics related to slope 
and morphology during the inspiratory phase predict HGNS 
therapy response, suggesting these characteristics may be opti-
mized to improve future clinical outcomes.
Support (if any): 
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DETAILED THREE-YEAR EFFECTS OF PROXIMAL 
TARGETED HYPOGLOSSAL NERVE STIMULATION ON 
APNEA-HYPOPNEA INDEX IN MODERATE TO SEVERE 
OBSTRUCTIVE SLEEP APNEA
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David Winslow8, Tod Huntley9, Nathan Nachlas10, M. Gillespie11, 
Brian Weeks12, Eric Lovett13, Atul Malhotra14, Joachim Maurer15

1 University of Pennsylvania Perelman School of Medicine, 2 
ENT and Allergy Associates, 3 Advanced Ear Nose and Throat 
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Sinai Medical Center, 8 Norton Clinical Research Group, 9 Center 
for Ear, Nose, Throat and Allergy, 10 Ear, Nose, Throat, and Allergy 
Associates of Florida, 11 Department of Otolaryngology-Head and 
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Department of Otolaryngology SENTA Clinic, 13 LivaNova PLC, 
14 Pulmonary, Critical Care, and Sleep Medicine, Department of 
Medicine, University of California San Diego, 15 Department of 
ORL-HNS, Division of Sleep Medicine, University Medical Centre 
Mannheim

Introduction: Proximal hypoglossal nerve stimulation (pHGNS) 
has been shown in the THN3 randomized, controlled trial to 
produce durable three-year improvements in quality of life, oxy-
genation, and sleep-disordered breathing (Apnea-Hypopnea 
Index, AHI) in moderate to severe obstructive sleep apnea 
(OSA). Detailed AHI responses (apneas vs. hypopneas, supine 
vs. non-supine, REM vs. non-REM) have not previously been 
reported.
Methods: THN3 patients (no sleep endoscopy screening, AHI 
20-65/hr, Body Mass Index ≤35 kg/m2) who completed 3 years 

annual follow up were studied (N=98), as prespecified by pro-
tocol. The non-parametric probability of superiority (A) with 
bootstrapped confidence intervals was used to compare median 
values and effect sizes at Follow-up to Baseline. Effect size was 
measured by A, the probability that a value in a sample (herein 
follow-up) was superior to a reference (herein at Baseline) with 
values bound by 0 and 1. A=1 would have indicated 100% like-
lihood of superiority while A=0.5 would have indicated equal 
likelihood (null result). Large effect sizes were characterized by 
A≥0.71 with a 95% confidence interval (95%CI) lower bound of 
>0.5.
Results: AHI fell from 36.2/hr at Baseline to 18.9/hr at 3 years 
[A=0.79 (95%CI:0.70-0.87)], due to reductions in apnea index 
from 8.3/hr to 2.4/hr [A=0.76 (95%CI:0.67-0.85)] and hypo-
pnea index from 27.4/hr to 14.3/hr [A=0.76 (95%CI:0.68-
0.85)]. Supine AHI decreased from 59.1/hr to 48.4/hr [A=0.71 
(95%CI:0.62-0.81)], while Non-supine AHI improved from 26.0 
/hr to 14.5/hr [A=0.71 (95%CI:0.63-0.81)]. Finally, REM AHI 
improved from 40.3/hr to 22.2/hr [A=0.77 (95%CI:0.68-0.85)] 
while non-REM AHI improved from 34.6/hr to 17.3/hr [A=0.77 
(95%CI:0.68-0.85)]. These paired findings were comparable to 
unpaired responses for all outcomes from all available 3 year fol-
low up data.
Conclusion: In moderate to severe OSA, pHGNS produces 
large, durable, clinically and statistically significant improve-
ments in apneas, hypopneas and total AHI across all body 
positions and sleep stages. Sleep apnea severity was reduced in 
non-supine compared to supine sleep at Baseline and Follow up, 
suggesting that positional therapy can enhance pHGNS thera-
peutic responses, irrespective of sleep stage.
Support (if any): LivaNova PLC
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HYPOGLOSSAL NERVE STIMULATION AND ITS EFFECT 
ON N3 SLEEP
Jorge Sanchez1, Mahesh Thakkar1

1 University of Missouri

Introduction: Inspire™ is a novel therapy to treat moderate to 
severe obstructive sleep apnea. By electrically stimulating the 
hypoglossal nerve, the tongue is prevented from obstructing the 
upper airway during sleep. However, the effects of hypoglossal 
nerve stimulation on the amount of time spent in different stages 
of sleep, especially N3 sleep, is unknown. Thus, we asked: does 
hypoglossal nerve stimulation (HNS) affect the amount of time 
spent in N3 sleep?
Methods: We did a retrospective chart review. We sampled 
15 patients who underwent a HNS in-lab titration study as 
well as a sample of  15 patients who underwent CPAP titration 
and compared the percentage of  time spent in N3 sleep within 
each group. Descriptive data included mean average, variance, 
and standard deviation. Analytic evaluation involved a one-
tail t-test (two independent samples) with a critical alpha 0.05.
Results: The average age for the HNS group and CPAP group 
was 71.5 vs 59, respectively (p=0.10). Baseline AHI between HNS 
group was 37.25 (+/-4.94 SEM) and for the CPAP group 38.71 
(+/-6.36 SEM), which was not significantly different (p=0.44). 
While the CPAP group spent 15.29% ± 2.42% (Mean ± SEM) in 
N3 sleep, a significant reduction in the amount of time spent in 
N3 sleep was observed in the HNS group 6.08% ±1.88% (Mean 
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± SEM) (p=0.003). No statistical difference was noted on REM 
sleep (16.28% vs 18.63% p=0.26).
Conclusion: These results suggest that patients with OSA who 
underwent treatment with hypoglossal nerve stimulation during 
an in-lab titration study had significantly less N3 sleep compared 
to those utilizing continuous positive airway pressure (CPAP) 
therapy in an in-lab titration study. A notable strength of this 
study was the direct comparison between HNS versus CPAP. 
However, the small sample size of this investigation may be con-
sidered a limitation. Whether the suppression of N3 sleep is a 
long-term effect or merely a short-term observation is still unde-
termined. Continued research is ongoing to fully understand 
hypoglossal nerve stimulation in treating obstructive sleep apnea.
Support (if any): 
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PREDICTORS OF DAYTIME NEUROMUSCULAR 
ELECTRICAL STIMULATION ADHERENCE AND 
INTENSITY AMONG US VETERANS WITH MILD OSA
Douglas Wallace1, Alberto Ramos1, Shirin Shafazand1, 
Maria Lopez2, Naresh Punjabi1

1 University of Miami, 2 Miami VA Healthcare System, Miami, 
Florida

Introduction: Transoral neuromuscular electrical stimulation 
(NMES; eXciteOSA device) is approved for mild obstructive 
sleep apnea (OSA). Patients use low-frequency daytime stimu-
lation to strengthen oral musculature. The factors influencing 
adherence to daytime NMES remain unclear. In this study, we 
aimed to examine predictors of eXciteOSA adherence and inten-
sity in a cohort of US veterans.
Methods: A retrospective study of consecutive veterans pre-
scribed eXciteOSA for mild OSA at the Miami VA over a 
24-month period was performed. Patients were instructed to 
1) complete daily 20 min sessions for the initial 42 days and 2) 
increase stimulation to a therapeutic intensity. Analysis inclu-
sion criteria were completion of diagnostic polygraphy (PG), 
questionnaires (e.g., Epworth sleepiness scale [ESS], Insomnia 
Severity Index [ISI]), and using eXciteOSA at least one night. 
Adherence data (sessions completed, stimulation intensity) were 
obtained from the device manufacturer. Medications and comor-
bidities (i.e., post-traumatic stress disorder [PTSD], depression) 
were collected from medical record review. Logistic regression 
models were constructed predicting 1) use on at least 5 days per 
week and 2) reaching therapeutic stimulation levels. Independent 
covariates examined were sociodemographics (age, gender, race), 
sleep symptoms (ESS, ISI), mental health comorbidities, and the 
respiratory event index (REI).
Results: The study included 113 veterans (21% female, 32% 
Black, 43% PAP-intolerant) with a mean age of 47 ± 13 yrs and 
REI of 9 ± 3 events per hour. The mean baseline ESS was 12 ± 7 
while the mean ISI was 18 ± 7. Over the study period, the mean 
adherence for sessions completed was 63 ± 25 % and 19 veterans 
(17%) discontinued therapy. More than half  (52%) of the cohort 
completed 5 sessions weekly while only 14% completed at least 
6 sessions weekly and 0% completed all 42 treatment sessions. 
In adjusted analyses, a diagnosis of PTSD was associated with 
lower odds of regular adherence (OR 0.38, 95% CI 0.17-0.87), 
while Black race was associated with lower odds of achieving 
therapeutic stimulation intensity (OR 0.39, 95% CI 0.16-0.97).

Conclusion: Black veterans and those with PTSD had lower 
odds of adhering to therapeutic NMES treatment parameters. 
These findings could inform personalized therapies for veterans 
with mild OSA.
Support (if any): None
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STIMULATION ARTIFACT’ ON CHIN EMG DURING 
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HYPOGLOSSAL NERVE STIMULATION FOR OSA
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1 The University of Kansas Medical Center, 2 The University of 
Kansas Health System

Introduction: Hypoglossal nerve stimulation (HGNS), marketed 
as Inspire, is an established treatment for obstructive sleep apnea 
(OSA) in patients intolerant to continuous positive airway pres-
sure (CPAP). While it has gained clinical acceptance since FDA 
approval in 2013, gaps remain in optimizing its functionality and 
titration. Polysomnographic recordings post-Inspire implanta-
tion often show “stimulation artifacts” on the chin electromyo-
gram (EMG), reflecting hypoglossal nerve activation. However, 
these artifacts have not been systematically studied in relation to 
respiratory cycles or clinical outcomes.
Methods: This retrospective chart review included 40 adult 
patients (≥18 years) who underwent Inspire-HGNS titration 
at The University of  Kansas Health System (October 2023–
October 2024). Demographic data (age, sex, BMI, Epworth) 
and polysomnographic metrics (stimulation artifacts, synchro-
nization frequency, apnea-hypopnea index, sleep stage, body 
position) were analyzed. AHI response was defined as ≥50% 
reduction and AHI < 15 events/hour. Synchronization frequency 
was the number of  stimulation artifacts on chin EMG divided 
by the number of  respiratory cycles, with qualitative ratings of 
synchronization as Good (>80%), Moderate (50–80%), or Poor 
(< 50%). Random epoch sampling was used to ensure unbiased 
data selection. Statistical analyses include t-tests, chi-square, 
and regression using Stata 17, with significance set at p< 0.05.
Results: Of 40 patients, 26 were responders, 11 non-responders, 
and 3 excluded due to absent REM sleep. Responders had higher 
sleep efficiency (70.9 vs 63.3), lower baseline AHI (33.3 vs 44.5), 
lower Epworth (8.5 vs 7.5) and higher percentage time spent in 
N2 (67.2 vs 56.8) and REM (17.9 vs 11.2) sleep. No statistically 
significant difference in synchronization frequency based on 
response or association with sleep stages. Higher synchroniza-
tion frequencies noted with prone sleep. Responders had higher 
synchronization ratings (“Good” 80.8% vs. 19.2%, p < 0.001), 
and correlated positively with N3 or prone sleep.
Conclusion: This study demonstrated significant differences in 
synchronization ratings on titration between responders and 
non-responders, with better synchronization associated with 
greater AHI reduction. No association was noted with syn-
chronization frequency, likely reflecting the confounding nature 
of apneic events which affecting this metric. Qualitative rating 
of synchronization could play an important role in predicting 
response to therapy and assessing clinical follow-up or treatment 
adjustment.
Support (if any): 
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CHANGES IN SLEEP SURGERY TRENDS SINCE THE 
ADVENT OF HYPOGLOSSAL NERVE STIMULATION 
THERAPY
Medha Venigalla1, Neil Kondamuri2, Rachel Nordgren2, 
Phillip LoSavio3

1 The University of Chicago Pritzker School of Medicine, 2 The 
University of Chicago, 3 University of Chicago

Introduction: Hypoglossal nerve stimulation (HGNS) therapy has 
revolutionized the surgical management of obstructive sleep apnea 
(OSA). This study examines the impact of HGNS on surgical trends 
and disparities across demographic and socioeconomic groups.
Methods: A retrospective analysis of the National Inpatient 
Sample (2004–2021) and Nationwide Ambulatory Surgery Sample 
(2016–2021) was conducted. Trends were compared between pre-
HGNS (2004–2013) and post-HGNS (2014–2021) for inpatient 
data, and between 2016–2018 and 2019–2021 for outpatient data. 
Multivariable logistic regression identified demographic, socioeco-
nomic, and procedural factors associated with changes in care.
Results: Post-2014, inpatient OSA diagnoses rose by 3% (p < 0.001). 
Surgical patients were 1.74 times more likely to be age 65+ (95% 
CI 1.68–1.80), 1.31 times more likely to be obese (95% CI 1.28–
1.33), and 1.40 times more likely to be White (95% CI 1.37–1.43). 
Traditional surgeries, such as septoplasty (OR 0.29, 95% CI 0.28–
0.30) and palatal surgery (OR 0.37, 95% CI 0.36–0.39), declined, 
while lingual tonsillectomy (OR 2.64, 95% CI 2.38–2.94) and trache-
ostomy (OR 0.71, 95% CI 0.68–0.74) increased. Outpatient HGNS 
use rose from 2.5% (2016–2018) to 10% (2019–2021), with a 3.44-
fold higher likelihood of receiving HGNS in 2019–2021 (95% CI 
3.27–3.62). Overall, White patients received HGNS at higher rates 
than non-White patients (OR 2.30, 95% CI 1.98–2.68), whereas 
non-White patients more frequently received traditional surgeries 
and were more often low-income (OR 0.66, 95% CI 0.65–0.67).
Conclusion: The rise of HGNS has driven a shift in OSA sur-
geries, reducing traditional procedures and increasing rates of 
HGNS and tracheostomy (the latter possibly reflecting a grow-
ing burden of severe comorbidities in the OSA patient popula-
tion). This signals a move toward targeted, less invasive therapies 
and reflects a growing preference among providers and patients 
for such therapies. However, persistent racial and socioeconomic 
disparities in HGNS use underscore the need for more equitable 
access to advanced therapies. Future research should focus on 
exploring barriers to HGNS access and evaluating its long-term 
outcomes to guide clinical practice.

Support (if any): 
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SIGNIFICANT AND SUSTAINED IMPROVEMENTS IN 
SYMPTOMS OF NOCTURNAL OBSTRUCTION AND 
RELATED EVENTS (SNORE-25) INSTRUMENT SCORES 
AFTER SLEEP SURGERY
Bryan Hannon1, Allison Ikeda1, Edward Weaver1

1 University of Washington

Introduction: The burdens of obstructive sleep apnea (OSA) and 
benefits of its treatment span an array of quality of life (QOL) 
domains. Validated instruments, such as the Symptoms of Nocturnal 

Obstruction and Related Events (SNORE-25) Instrument, attempt 
to capture the impacts broadly; however, this breadth can dilute the 
intense impacts of certain aspects. The SNORE-25 addresses this 
limitation by incorporating an Importance Subscale that patient 
select the five most important items. This provides an individualized 
score specific to patient’s burden and quantifies the individualized 
impact of OSA and its treatment. This study tests the association 
between staged sleep surgery and change in SNORE-25 Total and 
Importance Subscale scores.
Methods: This retrospective cohort from 2010-2020 included 
patients with OSA (apnea-hypopnea index(AHI) ≥ 5) from a 
tertiary sleep surgery clinic, who underwent at least two sleep 
surgery procedures. The SNORE-25 instrument was completed 
prior to consultation (preoperative) and subsequent postopera-
tive visits. Total and Importance Subscale scores range from 0-5 
(higher is worse), and the minimal clinically importance differ-
ence of 0.5 (Total) and 1.1 (Importance Subscale) was used. A 
paired t-test analysis was performed.
Results: The cohort (N=64) of patients who completed at least 
two surgery stages and had complete data (out of 364) was mid-
dle-age (mean+/-standard deviation 41+/-13 years) and majority 
male (73%) with severe OSA (AHI 35+/-31 events/hour). Mean 
baseline SNORE-25 Total score was 1.9+/-1.0 (mild burden) and 
Importance Subscale score was 3.8+/-1.1 (severe burden). At first 
non-postoperative visit (77+/-60 days postoperative), the mean 
change in SNORE-25 Total score was -1.1+/-0.9 (95% confidence 
(CI) -1.3-(-)0.8, p< 0.001, clinically important) and Importance 
Subscale score was -2.0+/-1.5 (95%CI -2.4-(-)1.6, p< 0.001, clin-
ically important). At long-term follow-up (n=17, 219+/-85 days 
postoperative), the mean change in SNORE-25 Total score was 
-0.9+/-0.9 (95%CI -1.5-(-)0.4, p=0.002) and Importance Subscale 
score was -1.9+/-1.1 (95%CI -2.5-(-)1.2, p< 0.001).
Conclusion: Patients with OSA who underwent staged sleep sur-
gery were associated with significant improvements in SNORE-
25 and, moreover, Importance Subscale scores. Additionally, 
these improvements were clinically meaningful and sustained 
in follow-up. This suggests that patients with OSA experience 
meaningful and sustained improvements in QOL after sleep sur-
gery, and especially on burdens important to them.
Support (if any): None.
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UVULOPALATOPHARYNGOPLASTY (UPPP)
Rebecca Rosenzweig1, Horacio Romero Castillo1, Fred Lin1
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Introduction: Drug-induced sleep endoscopy (DISE) is a dynamic 
tool used to evaluate airway collapse patterns in obstructive sleep 
apnea (OSA). When performed prior to uvulopalatopharyngo-
plasty (UPPP), DISE may guide surgical planning, but its role in 
predicting postoperative outcomes remains uncertain. Prior stud-
ies have found that DISE reveals significant outcomes in UPPP 
success in Chinese populations. This study assesses the ability of 
DISE to predict the effectiveness of UPPP and its potential to 
optimize surgical decision-making in an American population.
Methods: Patients with OSA undergoing UPPP were evalu-
ated using DISE preoperatively to assess patterns of upper 
airway collapse. DISE findings were categorized by collapse 
site (e.g., velum, pharyngeal walls, tongue base, epiglottis). 
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Apnea-Hypopnea Index (AHI) and Epworth Sleepiness Scale 
(ESS) were recorded pre- and postoperatively. Surgery outcomes 
were evaluated at follow-up using polysomnography, with suc-
cess defined as a postoperative AHI < 20 events/hour and >50% 
reduction in AHI. Pre- and postoperative AHI and ESS were 
compared, and correlations with DISE findings were analyzed.
Results: Among 24 patients evaluated, no significant differences in 
DISE parameters (e.g., velum, pharyngeal walls, tongue base, epi-
glottis) were observed between patients meeting Sher’s criteria for 
surgical success and those who did not (p > 0.05 for all compari-
sons). In this cohort, complete circumferential collapse at the velum 
was observed with similar frequency between responders and non-
responders, showing no significant correlation with surgical success 
(p > 0.05). Additionally, obstructions at the tongue base and epi-
glottis did not demonstrate a predictive relationship with outcomes, 
with partial or complete collapse at these sites occurring across both 
groups without significant differences (p > 0.05 for all compari-
sons). The primary predictors of successful UPPP outcomes were 
subjective sleepiness, as measured by preoperative ESS (p = 0.008).
Conclusion: The findings suggest that DISE lacks predictive 
value for determining surgical success in UPPP, with no signif-
icant correlation between DISE parameters and postoperative 
outcomes. Instead, subjective measures like preoperative ESS 
were stronger predictors of success. These results highlight the 
need for further research into optimizing DISE’s utility, poten-
tially by integrating it with other clinical and objective parame-
ters to enhance surgical planning and improve patient outcomes.
Support (if any): 
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FOR POSITIONAL THERAPY IN PATIENTS WITH 
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Min Tseng1, Sheng-Hua Su1, Tung-Ping Su1
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Introduction: Obstructive sleep apnea (OSA), a prevalent and 
serious disorder, degrades sleep quality, memory, and perfor-
mance, and heightens the risk of heart attacks, strokes, and 
hypertension. Continuous positive airway pressure (CPAP) ther-
apy is effective but not always preferred by 30-80% of patients. 
Over half  of Asian individuals with OSA exhibit Positional 
Obstructive Sleep Apnea (POSA), characterized by exacerbated 
airway obstruction in the supine position. Positional therapy 
can help by promoting side sleeping, reducing airway collapse, 
and improving oxygenation. Our study has two main objec-
tives: developing an intelligent anti-snoring pillow for POSA 
patients and validating its effectiveness of reducing respiratory 
interruptions.
Methods: Outfitted with sensors, our intelligent anti-snoring pillow 
adjusts its side height upon detecting a supine position, promoting 
side sleeping and mitigating symptoms of sleep apnea. Participants 
eligible for positional therapy tested the pillow, including individ-
uals with prior CPAP usage. Sleep quality and the severity of the 
apnea-hypopnea index (AHI) were evaluated under three conditions: 
before treatment, while using the pillow, and during CPAP use.
Results: The results showed that the pillow increased side sleep-
ing by 2.73 times, reduced AHI by 57%, and decreased snoring 
by 31%. CPAP maintained its status as the benchmark treatment 

for improving AHI and oxygen saturation levels. Nevertheless, 
the pillow outperformed in terms of sleep efficiency and mini-
mizing sleep disturbances.
Conclusion: The study indicates that the intelligent anti-snoring 
pillow may offer an effective alternative therapy for patients with 
mild to moderate OSA, effectively lowering the AHI and hypox-
emia, and notably enhancing sleep quality.
Support (if any): This work was supported by grant from the 
Chen Hsin General Hospital [CHGH110-(N)18].
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Introduction: Hypoglossal nerve stimulation (HGNS) is an effec-
tive treatment for obstructive sleep apnea (OSA) in patients intol-
erant to continuous positive airway pressure (CPAP). Limited data 
exists on HGNS outcomes in patients with REM-exacerbated 
OSA (REM-OSA), defined by a REM-to-NREM apnea-hypo-
pnea index (AHI) >2. This study investigates postoperative out-
comes in patients with REM-OSA treated with HGNS.
Methods: This single-institution retrospective study evaluated 
patients who underwent HGNS placement from 2016-2023. 
Inclusion criteria were adults ≥18 years old, preoperative AHI ≥15, 
and ≥30 minutes of REM sleep on preoperative polysomnogram and 
full-night efficacy home sleep study with a WatchPAT device. The 
primary outcome compared response rates between REM-OSA and 
non-REM OSA (NREM-OSA), defined as a ≥50% reduction in AHI 
and post-implant AHI< 15. Secondary outcomes included post-op-
erative changes in REM and NREM AHI and Epworth Sleepiness 
Scores (ESS). Data analysis included t-test and linear regression.
Results: Of 245 patients, 40 met inclusion criteria, with 5 classified 
as REM-OSA. Postoperative REM sleep data were unavailable for 
one patient. Among the remaining four, 2 (50.0%) responded to 
HGNS compared to 9 of 25 (36.0%) NREM-OSA patients (p=0.62). 
Mean REM/NREM AHI ratios were 1.30±1.02 in responders and 
0.81±0.73 in non-responders (p=0.15). Median change in REM 
AHI was –13.80 [-25.6 to 7.8], and in NREM AHI was -17.3 [-29.2 
to 2.8] (spearman correlation rho: 0.83, p=0.052). Mean pre-implant 
ESS was 9.10±4.93 in NREM-OSA and 8.40±5.03 in REM-OSA 
(p=0.77). Mean post-implant ESS was 6.08±4.17 in NREM-OSA 
and 6.50±3.87 in REM-OSA (p=0.85). Analyzing ESS relative 
to preoperative REM/NREM ratio as a continuous variable, the 
beta score was 0.63 (95% CI [–1.3, 2.6], p=0.51) for pre-implant 
ESS and 0.63 (95% CI [-1.2, 2.4], p=0.48) for post-implant ESS. In 
subgroup analysis, males showed greater NREM AHI reduction 
(-11.91±23.94) than REM AHI (-6.92±23.42), with a significant 
mean difference of -4.99±6.47 (p=0.01).
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Conclusion: No significant difference in HGNS response rates 
was observed when analyzing REM/NREM AHI as a continu-
ous variable, suggesting that REM-exacerbated OSA may not be 
of concern when evaluating patients for surgery. These findings 
provide insights into the effectiveness of HGNS, but interpreta-
tion is limited by small sample size and lack of post-operative 
full-night polysomnography.
Support (if any): 

Abstract citation ID: zsaf090.0770

0770
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Kaveer Greywal1, Kimberly Hardin1
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Introduction: Split-night polysomnography is valued for its abil-
ity to provide both diagnosis and therapy during the same study. 
However, in practice, it is often limited by a lack of time afforded 
to the titration component of the study. Data has shown that Auto-
CPAP (continuous positive airway pressure) modalities can be as 
efficacious as full-night titration polysomnography in identifying 
optimal therapeutic pressures. In this paradigm, the utility of a 
resource-intensive split-night titration study is called into question.
Methods: We conducted a retrospective review of all individuals > 
18 years of age with diagnosis of obstructive sleep apnea (OSA) who 
underwent split-night polysomnography at a tertiary sleep center 
over a 3-year period. Exclusion criteria included other types of 
sleep-disordered breathing and use of nocturnal supplemental oxy-
gen. Individuals were evaluated to determine efficacy of split-night 
titration by two measures: Whether a titration pressure was reached 
yielding an apnea hypopnea index (AHI) < 5 and whether supine 
REM (rapid eye movement) was seen at such a pressure. Total titra-
tion time and time to optimal pressures (if found) were also noted.
Results: For the purpose of this abstract, we are presenting prelim-
inary data on 2 outcomes in 25 patients. Demographic data showed 
14 males and 11 females with mean age of 51. Eighteen patients 
achieved an optimal pressure with AHI < 5 events/hour with 61% 
of these (11) also demonstrating supine REM sleep at optimal 
pressure. When optimal pressure was achieved, mean titration time 
was only 2.4 hours. Of the 7 individuals who did not achieve an 
optimal pressure, 5 were males, a mean of 5.2 hours was spent in 
the titration phase, and supine REM was present in 6 studies.
Conclusion: While preliminary data from this study shows that 
split-night polysomnography can be reasonably successful in 
achieving therapeutic titration pressures, it remains unclear if this 
is a cost-effective approach. Further analysis is ongoing to charac-
terize the individual phenotype that would best benefit from split-
night polysomnography versus home sleep testing with empiric 
Auto-PAP as a first step in establishing ideal therapeutic pressures.
Support (if any): 
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John Remmers1, Connor Snow2, Matiram Pun2, Shane Magnison-
Benoit2, Thomas Tripp2, Aimee Clarke2, Bradley Hansen2, 
Leo Transfiguracion3, Giovanni Di Simone1, Ming-Lai Lai1, 
Jean Rawling2, Steven Roy2, Saleema Adatia4, Erin Mosca1, 
Marc Poulin2

1 ProSomnus Sleep Technologies, 2 University of Calgary, 3 Alberta 
Health Services, 4 Symmetry Dental

Introduction: Pulse oximeter (SpO2) devices suitable for mul-
ti-night monitoring of arterial oxyhemoglobin saturation (SaO2) 
are not readily available despite a need to monitor SaO2 decreases 
in patients with sleep apnea and pulmonary diseases during sleep. 
The objective of the current study was to assess the SpO2 and 
pulse rate accuracy of a buccal mucosal oximeter embedded into 
a custom-fitted overlay of the upper teeth by comparison to a 
gold standard (CO-oximeter SaO2 and ECG heart rate).
Methods: Accuracy of the buccal mucosal oximeter was assessed 
in healthy participants (n=12) under non-motion conditions. 
Participants were made progressively hypoxic by decreasing the 
fraction of inspired oxygen in a stepwise manner to achieve a 
range of SaO2 from approximately 97-70%. SpO2 and pulse rate 
values from the buccal mucosal oximeter were compared with 
CO-oximeter values of SaO2 and ECG heart rate, respectively.
Results: SaO2 values were evenly distributed over the range of 
97-67%. Analysis of 325 CO-oximeter SaO2/buccal mucosal oxi-
meter SpO2 data pairs yielded the following: r = 0.95; bias = 0.72; 
and accuracy root-mean-square (ARMS) = 2.94%. Analysis of 
346 ECG heart rate/buccal mucosal oximeter pulse rate data pairs 
yielded the following: r = 0.99, bias = 0.30; and ARMS = 2.08%.
Conclusion: The results of the study indicate that the buccal 
mucosal oximeter accurately measures SpO2 and pulse rate, as 
shown by good agreement with a gold standard, over a wide 
range of arterial hypoxemia. Such clinically acceptable accuracy 
indicates that this novel reflectance oximeter may prove useful 
in management of patients with sleep-induced hypoxemia by 
providing multi-night monitoring of SaO2. Additionally, the 
intraoral placement of the oximeter may be particularly conven-
ient due to its temperature regulation, protection from ambient 
light, and relative lack of mucosal melanin.
Support (if any): This study was funded by ProSomnus Sleep 
Technologies.
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THE IMPACT OF GLP-1 AND GLP-1/GIP RECEPTOR 
AGONISTS ON HYPOGLOSSAL NERVE STIMULATOR 
TREATMENT IN SLEEP APNEA PATIENTS
Arman Saeedi1, Valeria Munguia Jovel2, Konstantinos Oikonomou3, 
Aditya Kumar3, Sarah Debs1, Alyssa Calder4, Maria Suurna5, Ryan Nord6

1 Virginia Commonwealth University, 2 University of Miami, 
Miller School of Medicine, 3 VCU School of Medicine, 4 Virginia 
Commonwealth University medical center, 5 University of Miami 
Miller School of Medicine, University of Miami Health System, 6 
Virginia Commonwealth University Health System

Introduction: Obstructive sleep apnea (OSA), the most common 
sleep-related breathing disorder, has various treatment options. 
Recently, GLP-1 and GLP-1/GIP receptor agonists have been 
approved to treat obesity and found to successfully improve asso-
ciated OSA. Our study aims to evaluate the impact of incretins 
on patients with OSA and whether these anti-obesity medica-
tions are effective as standalone treatments or require hypoglos-
sal nerve stimulation (HNS) to optimize OSA management.
Methods: A comparative outcomes analysis was conducted using 
the TriNetX platform, which leverages electronic medical records 
from 104 healthcare organizations. Two adult (18–90 years old) 
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cohorts were defined for the January 1, 2022 to June 1, 2024 time 
period: Cohort 1 (n=194,583) included patients with an OSA 
diagnosis, BMI between 27–40 kg/m2, and no history of taking 
anti-obesity incretins (semaglutide, liraglutide, and tirzepatide), 
while Cohort 2 (n=17,674) had the above criteria and a history of 
incretins. Propensity-score matching was applied to balance the 
cohorts for demographic and clinical characteristics, resulting in 
matched groups of 17,674 patients each. Key outcomes assessed 
included new incidence of drug-induced sleep endoscopy (DISE, 
CPT 42975) and HNS (CPT 64582). Patients with prior instances 
of these outcomes were excluded from the analysis.
Results: After matching, cohorts 1 and 2 were comparable in age 
(mean age 58.9±12.2 and 58.8±12.1 years), gender distribution 
(49.5% vs. 49.5% female), type 2 diabetes mellitus prevalence (48.8% 
vs. 48.8%), and overweight and obesity diagnosis (44.8% vs. 48.8%), 
respectively. BMI was matched across three categories: 25–30, 30–35, 
and 35–40, with final standardized differences less than 0.1. Patients 
were followed for a mean duration of 480.9±313.8 days in cohort 1 
and 436.1±244.2 days in cohort 2. Patients taking incretins underwent 
DISE significantly more (0.585%) than the control (0.425%; OR: 
1.38, 95% CI: [1.02, 1.86], p=0.034). Implantation of HNS occurred 
at a similar rate in the incretin group (0.295%) as in the control cohort 
(0.255%; OR: 1.16, 95% CI: [0.776, 1.726], p=0.472).
Conclusion: The results suggest incretin medications may not 
be sufficient as a sole treatment for OSA. In this study, patients 
treated with incretins underwent further treatment with upper 
airway stimulation at rates similar to those not on incretins.
Support (if any): 
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DOES GLUCAGON LIKE PEPTIDE-1 AGONIST, 
EXENDIN-4 AFFECT CONTROL OF BREATHING IN 
OBESITY HYPOVENTILATION
Melanie Alexis Ruiz1, Noah Williams1, Mateus Amorim1, 
Vsevolod Polotsky1

1 The George Washington University

Introduction: Obesity hypoventilation syndrome (OHS), the most 
severe form of sleep disordered breathing (SDB), affects over 6 mil-
lion individuals in the US. OHS is manifested by daytime hypercap-
nia due to a defect in the hypercapnic ventilatory response (HCVR). 
Glucagon-like peptide receptor-1 (GLPR-1) agonists liraglutide 
and tirzepatide induce weight loss and treat SDB in obese patients, 
but it is unknown if their therapeutic effect on SDB is entirely due 
to weight loss or there is an independent effect on HCVR. This 
study investigates the GLP-1 agonist, exendin-4 (ex-4) augments 
the HCVR in C57BL/6J male mice with diet induced obesity (DIO).
Methods: C57BL6 male mice with DIO (n=8) were treated in an 
acute (1 day) and a chronic (1 week of treatment) crossover exper-
imental protocols. First, they received a vehicle (saline) or a subcu-
taneous injection of exendin-4 (2.5 ug/kg) in the acute protocol. In 
the chronic protocol, mice received an intraperitoneal dose (10 ug/
kg) of ex-4 or saline. Daily food intake and body weight was meas-
ured for 1 week. Mice were allowed a two-week washout period 
before the crossover experiments. Hypercapnic ventilatory experi-
ments (HCVR) were performed after the acute and chronic doses.
Results: Our current results showcase that exendin-4 does not 
have any significant respiratory effects and did not increase the 
HCVR compared to mice receiving saline. Mice receiving ex-4 
had a decrease in food intake and an initial loss of weight but 
regained it during the week. Mice treated with ex-4 had an 

average body weight of 47.15g ± 0.4 and with saline of 48.65g 
±0.2. The weekly average food intake for ex-4 mice was 3g ± 0.4 
and 3.6g ± 0.3 for the saline group.
Conclusion: Exendin-4 does not have an independent effect on 
baseline ventilation and HCVR in DIO mice. Other GLPR1 
agonists, such as liraglutide and tirzepatide need to be tested.
Support (if any): Grant support: R01HL128970, R01HL174409
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GLUCAGON-LIKE PEPTIDE 1 RECEPTOR AGONISTS 
FOR OBSTRUCTIVE SLEEP APNEA: A SYSTEMATIC 
REVIEW AND META-ANALYSIS
Stanley Wong1, Nicholas Fabiano2, Carl Zhou2, Brandon Luu1, 
Risa Shorr2, Marco Solmi2, Ishrat Husain1, Michael Mak3

1 University of Toronto, 2 University of Ottawa, 3 Centre for 
Addiction & Mental Health, Toronto, Ontario, Canada

Introduction: Glucagon-like peptide-1 (GLP-1) receptor agonists 
have gained recent popularity in its usage for weight loss in people 
with diabetes and obesity. There is also emerging evidence of its usage 
for treating obstructive sleep apnea (OSA) which can be caused by or 
worsened by obesity. However, there is limited synthesized evidence 
for the usage of GLP-a receptor agonists for people with OSA.
Methods: We performed a PRISMA compliant systematic 
review and meta-analysis of  the effects of  GLP-1 receptor ago-
nists in people with OSA. MEDLINE, EMBASE, Cochrane 
Library, and PsycINFO were searched up to June 30th, 2024. 
Randomized controlled trials (RCT) investigating the usage of 
any GLP-1 receptor agonists in people with OSA that reported 
OSA symptom outcomes as measured by the apnea-hypopnea 
index (AHI) were included. Standardized mean difference 
(SMD) measured effect size. Q and I2 tests measured heter-
ogeneity. Cochrane Risk of  Bias Tool 2 assessed risk of  bias.
Results: Six studies were included which consisted of  1023 
participants with moderate to severe OSA. 516 participants 
received GLP-1 receptor agonist treatment for their OSA with 
507 in the control group (receiving either placebo or continu-
ous positive airway pressure (CPAP)). GLP-1 receptor agonist 
therapy for OSA when compared to placebo groups had an 
medium effect size of  SMD = - 0.601 (95% CI: - 0.969 to - 
0.233, p = 0.001). When compared to CPAP treatment, there 
was no significant difference in AHI differences post-treatment 
(p = 0.297).
Conclusion: This systematic review and meta-analysis synthesizes 
the current evidence which supports the potential usage of GLP-1 
receptor agonists for the treatment of OSA. This pharmaceutical 
treatment option would increase the treatment options available 
for people with OSA. However, the literature is limited by the few 
RCTs available, small sample sizes, and lack of long-term fol-
low-up data. Further studies are needed in this area.
Support (if any): 
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OSA OUTCOMES IN PARTICIPANTS BY BASELINE BMI 
CLASSIFICATION FROM SURMOUNT-OSA TRIALS: A 
POST-HOC ANALYSIS
Ronald Grunstein1, Cathy Xie2, Julia P. Dunn2, Josef Bednarik2, 
Beverly Flacon2
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Introduction: In SURMOUNT-OSA, tirzepatide reduced 
apnoea-hypopnoea-index (AHI), sleep-apnea-specific-hypox-
ic-burden (SASHB), and body weight (BW). Here we evaluated 
weight-reduction (WR) and measures of OSA by baseline body 
mass index (BMI) category.
Methods: SURMOUNT-OSA (NCT05412004) evaluated tirze-
patide-versus-placebo for 52 weeks in participants with mod-
erate-to-severe obstructive sleep apnoea (OSA) with obesity. 
Study 1 (N=234) and 2 (N=233) included participants not using, 
or using positive-airway-pressure (PAP) therapy, respectively. 
These post-hoc analyses analyzed WR and measures of OSA 
by baseline BMI categories (< 35, ≥35 and < 40, and ≥40kg/
m2) using on-treatment data. Mixed-model-repeated-measures 
were applied for continuous variables, and logistic regression for 
binary outcomes.
Results: Study 1 included 77, 74, and 83 participants; and Study 
2 had 66, 88, and 79 participants in the baseline BMI catego-
ries < 35, ≥35 and < 40, and ≥40 kg/m2, respectively. Baseline 
demographics, AHI, and Epworth sleepiness scale (ESS) were 
generally similar across subgroups, with higher BMI categories 
tending to have more female participants, be slightly younger, 
and have higher AHI and ESS. In Study 1, at Week 52, the pla-
cebo-corrected decrease associated with tirzepatide across BMI 
categories was 19.0-26.4 events/hour or 46.7-54.4% for AHI, 
53.5-67.5% for SASHB, and 16.0-17.8% for BW. The odds 
ratio for a ≥50% reduction in AHI associated with tirzepatide 
compared to placebo was 6.92-11.91; and it was 3.10-18.84 for 
AHI< 5, or AHI 5-14 with ESS≤10. In Study 2, at Week 52, the 
placebo-corrected decrease associated with tirzepatide across 
BMI categories was 21.8-27.8 events/hour or 47.1-62.4% for 
AHI, 58.4-73.4% for SASHB, and 17.3-18.6% for BW. The odds 
ratio for a ≥50% reduction in AHI associated with tirzepatide 
compared to placebo was 6.94-11.06; and it was 6.35-9.97 for 
AHI< 5, or AHI 5-14 with ESS≤10. All results were statistically 
significant versus placebo (p< 0.01), except for the odds ratio 
for AHI< 5, or AHI 5-14 with ESS≤10 in Study 1 with baseline 
BMI≥40 kg/m2 subgroup. There was no consistent trend in WR 
or OSA measures between baseline BMI categories across both 
studies.
Conclusion: These post-hoc analyses suggested that OSA 
measures associated with tirzepatide treatment were generally 
improved compared to placebo, regardless of baseline BMI.
Support (if any): 

Abstract citation ID: zsaf090.0776

0776
PARTICIPANTS WITH IMPROVEMENT IN OSA 
SEVERITY FOLLOWING TREATMENT: A POST HOC 
ANALYSIS OF SURMOUNT-OSA STUDIES
Susan Redline1, Cathy Xie2, Beverly Flacon2, Josef Bednarik2, 
Sujatro Chakladar3, Birong Liao3

1 Department of Medicine, Brigham and Women’s Hospital, 
Harvard Medical School, 2 Eli Lilly and Company, Indianapolis, 
Indiana, USA, 3 Eli Lilly and Co.

Introduction: In the SURMOUNT-OSA studies, tirzepatide 
reduced apnea-hypopnea index [AHI] values in participants 

living with moderate-to-severe OSA and obesity. The propor-
tion of participants with improved obstructive sleep apnea 
(OSA) severity after tirzepatide treatment in these studies was 
investigated.
Methods: SURMOUNT-OSA involved Study 1, (participants 
not using positive airway pressure (PAP)), and Study 2, (partic-
ipants using PAP). The efficacy analysis set included all rand-
omized participants who received ≥ 1 dose of study intervention, 
excluding data after treatment discontinuation. Participants 
were categorised at baseline and week 52 by OSA severity, using 
apnea-hypopnea index [AHI] level: severe (AHI ≥30); moder-
ate (AHI ≥15 and < 30); mild (AHI ≥5 and < 15) and no OSA 
(AHI < 5). Categorical shifts in OSA severity from baseline to 
week 52 were evaluated and classified as improvement (a shift to 
an improved OSA severity category), worsening (a shift in the 
opposite direction), or no change (remaining in the same severity 
category).
Results: In Study 1, 22 participants (26.8%) in the placebo group 
improved their AHI category, 57 (69.5%) showed no change, and 
3 (3.7%) worsened, compared to those treated with tirzepatide 
wherein 65 (67.7%; between treatment p <.001) improved, 30 
(31.3%; p <.001) showed no change, and 1 (1.0%; p = 0.336) 
worsened. In Study 2, 21 participants (25.3%) in the placebo 
group improved, 53 (63.9%) showed no change, and 9 (10.8%) 
worsened, compared to those treated with tirzepatide wherein 
83 (79.0%; p <.001) improved, 19 (18.0%, p <.001) showed 
no change, and 3 (2.9%, p = 0.035) worsened. In study 1 and 
2, 20.2% and 31.9% of tirzepatide-treated participants, respec-
tively, improved to the no OSA present category. Of those, a 
larger proportion of participants shifted from moderate to no 
OSA in study 1, while a larger proportion of participants went 
from severe to no OSA in study 2.
Conclusion: In these post hoc analyses, tirzepatide treatment 
was associated with significant improvements in the severity of 
OSA from baseline to week 52 compared to placebo in adults 
with moderate-to-severe OSA and obesity. The majority of tirze-
patide-treated participants shifted to an improved OSA category 
with 20-32% achieving no OSA present.
Support (if any): 
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MEASURES OF SLEEPINESS BASED ON BASELINE 
CHARACTERIZATION IN PARTICIPANTS: SURMOUNT-
OSA POST-HOC ANALYSIS
Terri Weaver1, Shraddha Shinde2, Cathy Xie3, Josef Bednarik3, 
Beverly Flacon3, Chisom Kanu4

1 University of Illinois at Chicago, 2 Eli Lilly and Company, 3 Eli 
Lilly and Company, Indianapolis, Indiana, USA, 4 Lilly

Introduction: Daytime sleepiness, a common symptom of 
obstructive sleep apnea (OSA), can be measured via multiple 
patient-reported outcome questionnaires. It is hypothesized 
that tirzepatide may reduce daytime sleepiness, as it showed 
significant improvements in the apnea hypopnea index in the 
SURMOUNT-OSA trials.
Methods: Two phase 3 studies evaluated the efficacy of the max-
imum tolerated dose of tirzepatide (TZP, 10 or 15 mg) versus 
placebo in participants with moderate-to-severe OSA and obe-
sity. Study 1 participants were not on positive airway pressure 
(PAP) therapy at baseline while Study 2 participants were on 
PAP therapy. Post-hoc analyses grouped participants based on 
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baseline PGIS Sleepiness responses: “not at all/slightly sleepy” 
(Non-sleepy) or “moderately/very sleepy” (Sleepy). Changes 
from baseline to Week 52 of sleep-related measures (Epworth 
Sleepiness Scale [ESS], PROMIS Short Form Sleep-related 
Impairment [PROMIS-SRI], Functional Outcomes of Sleep 
Questionnaire [FOSQ]) were compared between TZP and pla-
cebo by subgroups, based on mixed model repeated measure 
methods using on-treatment data. Lower ESS and PROMIS-SRI 
scores and higher FOSQ scores indicate improvement. Patient 
Global Impression of Change [PGIC] Sleepiness responses were 
also calculated. Significant P-values are reported using “*” to 
denote values < 0.05.
Results: In Study 1 (N=194), there were placebo-adjusted 
changes from baseline to Week 52 with TZP treatment on the ESS 
(Non-sleepy: -1.33, Sleepy: -2.18), PROMIS-SRI (Non-sleepy: 
-1.6, Sleepy: -7.1*), and FOSQ Vigilance domain (Non-sleepy: 
0.09, Sleepy: 0.28). Over half of participants treated with TZP 
reported that they were less sleepy (Non-sleepy: 55.0%; Sleepy: 
60.9%). Study 2 participants (N=193) experienced placebo-ad-
justed improvements from baseline to Week 52 on the ESS (Non-
sleepy: -1.02, Sleepy: -0.57), PROMIS-SRI (Non-sleepy: -4.3*, 
Sleepy: -5.6*), and FOSQ Vigilance domain (Non-sleepy: 0.15, 
Sleepy: 0.03). On the PGIC Sleepiness item, 46.6% of Non-Sleepy 
participants and 62.5% of Sleepy participants reported that they 
were less sleepy at Week 52, in participants treated with TZP.
Conclusion: This post-hoc analysis found that TZP-treated par-
ticipants who were “moderately/very sleepy” at baseline gener-
ally showed greater improvement on ESS, PROMIS-SRI, and 
FOSQ Vigilance domain than those “not at all/slightly sleepy”, 
especially participants not on PAP therapy. Over half  of all TZP-
treated participants reported improvements in overall sleepiness, 
despite sleepiness at baseline.
Support (if any): 
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ASSOCIATION BETWEEN TIRZEPATIDE AND 
SNORING BASED ON PARTICIPANTS’ BASELINE 
CHARACTERIZATION FROM SURMOUNT-OSA
Chisom Kanu1, Terri Weaver2, Shraddha Shinde3, Cathy Xie4, 
Josef Bednarik4, Beverly Flacon4
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Introduction: Snoring is a common symptom of obstructive sleep 
apnea (OSA). Tirzepatide has previously shown improvements 
in the apnea hypoxia index, and it is hypothesized tirzepatide 
treatment may be associated with improvements in snoring in 
participants with obesity and moderate-to-severe OSA.
Methods: Two phase 3 studies enrolled adults with moder-
ate-to-severe OSA and obesity to evaluate the efficacy of tirze-
patide at the maximum tolerated dose (10 or 15 mg) versus 
placebo. Study 1 (N=194) included adults who were not on 
positive airway pressure (PAP) therapy, while Study 2 (N=193) 
enrolled adults on PAP therapy. Participants completed Patient 
Global Impression of Status (PGIS) and Change (PGIC) assess-
ments at baseline and Week 52, which measured overall sleep 
changes, including snoring, since starting the study drug. Post-
hoc analyses categorized participants into subgroups based on 
PGIS baseline assessment of their snoring. The Baseline Non-
snoring group was “not at all/slightly affected” by snoring, while 

the Baseline Snoring group was “moderately/very affected” by 
snoring.
Results: In participants not on PAP therapy (N: Snoring=91; 
Non-Snoring=103), a total of 68% (N=34) of participants 
treated with TZP in the Baseline Non-snoring group rated their 
sleep as “a little less affected” or “much less affected” by snoring, 
compared to 26.4% (N=14) of participants receiving placebo. 
For participants in the Baseline Snoring group, 62.8% (N=27) 
of participants treated with TZP noted the same improvement, 
compared to 20.9% (N=10) for placebo. In participants on PAP 
therapy (N: Snoring=106; Non-Snoring=87), PGIC results were 
similar, with 51.1% (N=24) of Baseline Non-Snoring partici-
pants treated with TZP rating their sleep as “a little less affected” 
or “much less affected” by snoring compared to 25.0% (N=10) 
of participants receiving placebo. For those in the Baseline 
Snoring group, 60.7% (N=31) of participants treated with TZP 
and 23.6% (N=13) of participants receiving placebo rated their 
sleep as “a little less affected” or “much less affected” by snoring.
Conclusion: In these post hoc analyses, the majority of partic-
ipants treated with TZP demonstrated improvements in snor-
ing regardless of baseline severity or PAP treatment. Notably, 
over 60% of participants that reported being moderately or very 
affected by snoring at baseline showed improvements with TZP.
Support (if any): 
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CHARACTERIZATION IN SURMOUNT-OSA: POST-HOC 
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Introduction: Obstructive sleep apnea (OSA) can impair sleep 
quality. Tirzepatide has shown improvements in the apnea 
hypoxia index and is hypothesized to improve sleep quality in 
participants with moderate-to-severe OSA and obesity.
Methods: Two phase 3 studies evaluated the maximum toler-
ated dose of tirzepatide (TZP, 10 or 15 mg) versus placebo in 
participants with moderate-to-severe OSA and obesity. Study 
1 included participants not on positive airway pressure (PAP) 
therapy, while participants in Study 2 were on PAP therapy. Post-
hoc analyses grouped participants based on baseline PGIS Sleep 
Quality responses: “very poor/poor” (Poor SQ, N=138) or “fair/
good/very good” (Good SQ, N=263). Changes in PROMIS SD 
scores from baseline to Week 52 were compared between TZP 
and placebo by subgroups based on mixed model repeated meas-
ure methods using on-treatment data. Patient Global Impression 
of Change (PGIC) Sleep Quality responses were also compared. 
Significant P-values are reported using “*” to denote values < 
0.05.
Results: In Study 1 (N=194), placebo-adjusted changes from 
baseline with TZP treatment on the PROMIS-SD were -5.8* 
(Poor SQ) and -1.2 (Good SQ). Of participants treated with TZP 
with Poor SQ, 60.0% (N=12) reported their sleep quality as “A lit-
tle better” or “much better,” compared to 20.0% (N=6) for those 
receiving placebo. For participants with Good SQ at baseline 
who were treated with TZP, 75.7% (N=56) reported improved 
sleep quality, compared to 29.8% (N=22) for those receiving 
placebo. In Study 2 (N=193), PROMIS-SD placebo-adjusted 
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changes from baseline with TZP treatment were -3.9 (Poor SQ) 
and -4.7* (Good SQ). Among participants with Poor SQ who 
were treated with TZP, 55.8% (N=24) reported improved sleep 
quality, compared to 20% (N=9) for those receiving placebo. 
Similarly, 56.4% (N=35) of participants with Good SQ at base-
line treated with TZP reported better sleep quality, compared to 
28.3% (N=15) for those receiving placebo.
Conclusion: Participants treated with TZP, not on PAP therapy, 
and with Poor SQ at baseline experienced greater improvements 
in PROMIS-SD compared to those with Good SQ. For those 
on PAP therapy, changes in PROMIS SD were similar across 
subgroups. Most participants reported improved sleep quality in 
both studies, regardless of baseline sleep quality.
Support (if any): 
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Introduction: Fatigue, a symptom of obstructive sleep apnea 
(OSA), is measurable through patient-reported outcome ques-
tionnaires. Tirzepatide improved the apnea hypopnea index 
in SURMOUNT-OSA trials and is hypothesized to improve 
fatigue and functioning in individuals with moderate-to-severe 
OSA and obesity.
Methods: Two Phase 3 studies evaluated the maximum tolerated 
dose of tirzepatide (TZP, 10 or 15 mg) vs placebo in participants 
with obesity and moderate-to-severe OSA. Study 1 participants 
were not on PAP therapy, while Study 2 participants were on 
PAP therapy. Post-hoc analyses categorized participants based 
on baseline PGIS responses: “no/mild fatigue” (Non-Fatigued) 
or “moderate/severe fatigue” (Fatigued). Improvements in 
fatigue and/or functioning were assessed by PGIC Fatigue, 
FOSQ-10, FOSQ (Activity domain) and SF-36v2 (General 
Health and Vitality domains). Higher scores indicate improve-
ment. Treatment associations were measured as the differences 
in change from baseline between TZP and placebo at Week 52, 
computed with mixed model repeated measure methods using 
on-treatment data. Significant P-values are reported using “*” to 
denote values < 0.05.
Results: In Study 1 (N=194), treatment associations at Week 
52 were observed in FOSQ-10 (Non-Fatigued: 0.3, Fatigued: 
0.9), FOSQ Activity (Non-Fatigued: 0.05, Fatigued: 0.33*), 
SF-36v2 General Health (Non-Fatigued: 1.4, Fatigued: 6.2*) 
and SF-36v2 Vitality (Non-Fatigued: 1.0, Fatigued: 8.5*). Of 
participants treated with TZP, 71.7% (N=43) Non-Fatigued and 
69.7% (N=23) Fatigued participants rated their fatigue as “A lit-
tle better” or “much better.” Participants treated with placebo 
were less likely to report the same improvements (Non-Fatigued: 
22.6%, N=12; Fatigued: 20.9%, N=10). In Study 2 (N=193), 
treatment associations were experienced on the FOSQ-10 (Non-
Fatigued: 0.7, Fatigued: 0.3), FOSQ Activity (Non-Fatigued: 
0.13, Fatigued: 0.15), SF-36v2 General Health (Non-Fatigued: 
6.5*, Fatigued: 9.7*) and SF-36v2 Vitality (Non-Fatigued 
5.7*, Fatigued: 6.0*). More participants treated with TZP 
reported improvements in fatigue (Non-Fatigued: 51.0%, N=26, 

Fatigued: 59.6%, N=28) compared to those receiving placebo 
(Non-Fatigued: 25.9%, N=14; Fatigued: 21.9%, N=9).
Conclusion: In this post hoc analysis, TZP-treated participants, 
not on PAP therapy, and with “moderate/severe” fatigue at 
baseline generally showed greater improvements in fatigue/func-
tioning. Those on PAP therapy with “moderate/severe” fatigue 
at baseline improved only on the SF-36v2 General Health and 
FOSQ Activity domains. All participants treated with TZP 
improved compared to placebo.
Support (if any): 
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IMPACT OF GLUCAGON‐LIKE PEPTIDE‐1 ANALOGS 
ON THROMBOEMBOLIC OUTCOMES IN OBSTRUCTIVE 
SLEEP APNEA PATIENTS
Xin Ya See1, Tsu Hsien Wang2, Nutchapon Xanthavanij3, 
Yu-Che Lee4, Chun-Yu Peng5, Yu-Cheng Chang5, Omer Ahmed1, 
Fahad Eid1, Aaron Bliss1, Adnan Al Najada1, Ryan Witczak6, 
Ko-Yun Chang7, Cho-Han Chiang3

1 Rochester Regional Health, 2 University at Buffalo-Catholic 
Health System, 3 Mount Auburn Hospital, 4 University at Buffalo, 5 
Danbury Hospital, 6 Lake Erie College of Osteopathic Medicine, 7 
National Jewish Health

Introduction: Obstructive sleep apnea (OSA) is associated 
with an elevated thromboembolic risk due to comorbidities, 
reduced mobility, chronic inflammation, and a hypercoagula-
ble state. Glucagon-like peptide-1 (GLP-1) analogs, including 
glucagon-like peptide-1 receptor agonists (GLP-1 RAs) and 
glucose-dependent insulinotropic polypeptide (GIP)/GLP-1 
co-agonists, have shown potential in reducing thrombotic effects. 
However, the impact of GLP-1 analogs on thromboembolic risk 
in OSA patients remains unclear.
Methods: We conducted a retrospective cohort study using the 
TriNetX Analytics Network international database. Adults (≥18 
years) diagnosed with both OSA and type 2 diabetes mellitus 
(T2DM) between January 2018 and September 2023 were included. 
Patients prescribed GLP-1 analogs were compared with those 
receiving dipeptidyl peptidase-4 inhibitors (DPP-4i). The index 
date was set as the date of OSA diagnosis, with both groups initi-
ating therapy within one year before this date. Primary outcomes 
included arterial thromboembolic events (ATE), specifically myo-
cardial infarction (MI) and ischemic stroke, and venous thrombo-
embolic events (VTE), specifically pulmonary embolism (PE) and 
deep vein thrombosis (DVT). Secondary outcomes comprised indi-
vidual ATE and VTE components. Safety outcomes were defined 
as serious gastrointestinal adverse events, including gastroparesis, 
biliary disease, pancreatitis, and bowel obstruction. Propensity 
score matching (1:1) was performed to adjust for demographics, 
body mass index (BMI), hemoglobin A1c (HbA1c), comorbidi-
ties, use of positive pressure ventilation and related medication use. 
A standardized mean difference < 0.1 indicated balance between 
cohorts. Outcomes were assessed using a Cox proportional hazards 
model, with p < 0.05 considered statistically significant.
Results: The study included 82,035 OSA patients with T2DM. 
After matching, each group contained 24,505 patients with sim-
ilar covariate distributions. The GLP-1 group demonstrated a 
reduced risk for ATE (Hazard Ratio [HR]: 0.88, 95% CI: 0.80-
0.97; p=0.012), VTE (HR: 0.80, 95% CI: 0.67-0.94; p=0.009), 
MI (HR: 0.85, 95% CI: 0.74-0.98; p=0.024), DVT (HR: 0.73, 
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95% CI: 0.58-0.93; p=0.012), and PE (HR: 0.76, 95% CI: 0.61-
0.95; p=0.017) compared to the DDP-4i group. No significant 
differences were observed in ischemic stroke or serious gastroin-
testinal adverse events.
Conclusion: GLP-1 analogs may offer thromboembolic protec-
tion in OSA patients with comorbid T2DM.
Support (if any): 
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USE OF WAKE-PROMOTING AGENTS IN THE 
MANAGEMENT OF RESIDUAL HYPERSOMNOLENCE IN 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA (OSA) ON 
OPTIMAL CPAP THERAPY
Lakshmi Polisetty1, Sarah Biron1, Jyoti Lenka2, Nidhi Jain1, 
Adrian Salmon1, Shane Sacco1

1 University Of Connecticut, 2 VA Southern Nevada Healthcare 
System

Introduction: Excessive daytime sleepiness (EDS) can be a sig-
nificant symptom of obstructive sleep apnea (OSA) that impacts 
quality of life and has morbidity and mortality implications. 
EDS is defined as unintentional sleepiness or an inability to stay 
awake during the day, leading to adverse effects on mood, cog-
nition, and daily functioning. Continuous positive airway pres-
sure (CPAP) therapy is standard of treatment for OSA; however, 
9-22% of patients continue to experience residual excessive sleepi-
ness (RES) despite adherence. This study evaluated OSA patients 
with hypersomnolence seen at the University of Connecticut 
Health Pulmonary/Sleep Medicine Clinic, focusing on the use of 
wake-promoting agents (WPA) and CNS stimulant medications in 
managing RES in eligible subset of patients after confirmed CPAP 
compliance and ruling out other coexisting sleep disorders.
Methods: This descriptive retrospective chart review included 
adult patients (≥18 years) seen at the Pulmonary/Sleep Medicine 
Clinic from January 2021 to July 2024. Patients diagnosed with 
OSA, treated with PAP therapy, and reporting hypersomnolence 
were examined. PAP therapy adherence was defined as “adher-
ent” (≥70% of nights for >4 hours), “effective” (Apnea-Hypopnea 
Index [AHI] < 5), and “adequate” (both adherent and effective). 
Data were collected using EPIC SlicerDicer and analyzed with 
Microsoft Excel and SPSS. Fisher’s exact tests explored differ-
ences between patients with and without hypersomnolence, 
adjusting for multiple comparisons with the Hommel method.
Results: Of 4247 OSA office visits over 3.5 years, 549 patients 
reported hypersomnolence. Patients with hypersomnolence were 
1.6 times more likely to be 35-45 years old (p=0.002), 1.3 times 
more likely female (p=0.02), 1.4 times more likely divorced or 
separated (p=0.05), and 1.3-1.7 times more likely to lack insur-
ance information (p< 0.04). These patients were 2.0 times more 
likely to be prescribed WPAs (p=0.03) but showed no difference 
in CNS stimulant use (p=0.65). Further analysis of Epworth 
Sleepiness Scale scores and CPAP adherence is ongoing.
Conclusion: Preliminary data analysis suggest patients with 
RES in OSA are more likely to be female, aged 35-45, divorced/
separated, lack insurance information, and be prescribed WPAs. 
Ongoing analysis aims to clarify pharmacologic treatment effects 
and identify high-risk profiles to improve RES recognition and 
management in OSA patients, with results expected soon.
Support (if any): 
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DEMOGRAPHIC AND BASELINE DISEASE 
CHARACTERISTICS OF SYNAIRGY: A PHASE 3 TRIAL 
OF AROXYBUTYNIN AND ATOMOXETINE (AD109) IN 
OBSTRUCTIVE SLEEP APNEA
Patrick Strollo1, John Cronin2, Huy Pho2, Luigi Taranto-
Montemurro2, Ronald Farkas2

1 Department of Medicine, University of Pittsburgh Medical 
Center, 2 Apnimed Inc.

Introduction: AD109 is a combination of a novel antimus-
carinic, aroxybutynin (aroxy; R-enantiomer of oxybutynin), 
and the selective norepinephrine reuptake inhibitor atomoxetine 
(ato). We report the sample characteristics of the fully enrolled 
SynAIRgy trial, a Phase 3 study to examine the efficacy, safety, 
and tolerability of AD109 (aroxy 2.5mg/ato 75 mg) in OSA.
Methods: SynAIRgy (NCT05813275) is a randomized, double 
blind, placebo-controlled, 6-month parallel-arm clinical trial in 
adults with OSA who do not accept or adhere to positive airway 
pressure therapy. Participants were enrolled over the full range 
of OSA severity as measured by apnea-hypopnea index with 
4% desaturation (AHI4) >5 with no upper limit. Participants 
must have had a Patient Reported Outcomes Measurement 
Information System (PROMIS) -Fatigue raw score ≥17, and 
a body mass index (BMI) between 18.5–40 kg/m2 for men, or 
18.5–42 kg/m2 for women. The primary efficacy endpoint is the 
proportion of participants with ≥50% reduction in AHI4 at six 
months. Secondary efficacy endpoints include change from base-
line in PROMIS-Fatigue, PROMIS-Sleep Impairment (a meas-
ure of functional impairment during daytime), and Epworth 
Sleepiness Scale (ESS).
Results: SynAIRgy enrolled 646 participants that were rand-
omized to AD109 or placebo. At baseline, the mean (SD) age was 
57.1 (11.0) years, and mean (SD) BMI was 32.3 (5.0) kg/m2 with 
a balanced proportion of female (n=317, 49.1%) and male (329, 
50.9 %) participants. The study enrolled a population representa-
tive of the diverse demographic composition of the United States 
with 67.2% being White, 20.4% Black/African American, 7.4% 
Asian, 1.1% American Indian/Alaskan Native, and 0.6% Native 
Hawaiian/Other Pacific Islander. The mean (SD) AHI4 at baseline 
was 22 (11) with 34.4%, 42.4%, and 23.2% of participants having 
mild (AHI4 5–< 15) moderate (AHI4 15–< 30), or severe (AHI4 
≥30) OSA, respectively. Mean (SD) PROMIS-Fatigue T-score was 
59.1 (7.0), mean (SD) PROMIS-Sleep Impairment T-score score 
was 58.5 (7.5), and mean (SD) ESS was 10.1 (4.7).
Conclusion: The baseline demographic characteristics of partic-
ipants enrolled in SynAIRgy are representative of the general 
population of adults living with OSA, and the baseline AHI4 
scores and symptom profiles reflect those of a typical sleep clinic 
referral OSA population.
Support (if any): Apnimed Inc.
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Yaroslav Winter1, Graham M.L. Eglit2, Samantha Floam2, 
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Introduction: Patients with excessive daytime sleepiness (EDS) 
associated with obstructive sleep apnea (OSA) show deficits 
in cognitive domains including alertness, attention, executive 
function and decision-making. Solriamfetol (Sunosi®) is a 
dopamine-norepinephrine reuptake inhibitor with agonistic 
properties at the trace amine-associated receptor 1 and seroto-
nin 1A receptor approved for treatment of EDS associated with 
narcolepsy or OSA. Solriamfetol demonstrated improvements in 
cognitive performance in patients with EDS in OSA in a phase 
4 randomized study. Here, we report a post-hoc analysis of neu-
ropsychological outcomes in patients with EDS in OSA treated 
with solriamfetol in a real-world setting.
Methods: SURWEY was a retrospective, observational study 
using data from physicians who prescribed solriamfetol for EDS 
in OSA. Neuropsychological assessments were performed in 
a subgroup of patients prior to and 3 months after solriamfe-
tol initiation. Tests included: Test of Attentional Performance 
(TAP) subtest alertness, the Regensburger Word Fluency 
Test, the Wechsler Memory Scale subtest visual reproduction, 
Wechsler Adult Intelligence Scale (WAIS-IV) subtest coding and 
British Columbia Cognitive Complaints Inventory (BC-CCI). 
Data were analyzed with repeated measures ANOVA. The rela-
tionship between changes in EDS and cognition were assessed 
via regression.
Results: Before solriamfetol initiation, participants (N=46) 
showed impaired alertness on the TAP (mean±SD 268.2±21.8 ms 
with warning signal, 270.2±21.9 ms without), impaired cognitive 
function on the BC-CCI (8.6±2.2), and reduced psychomotor 
and visual processing speed on the WAIS-IV coding subtest 
(7.1±1.5). After 3 months of treatment with solriamfetol, TAP 
scores improved by a mean of 11.4% (237.7±21.4 ms with warn-
ing signal; 239.5±21.3 ms without, p< 0.01 for both). BC-CCI 
scores improved by a mean of 40.8% (5.1±3.1, p< 0.01). WAIS-IV 
coding scores improved by 30.6% (9.3±1.8, p< 0.01). Word flu-
ency and memory were not impaired at baseline, or after sol-
riamfetol initiation. Epworth Sleepiness Scale scores improved 
with solriamfetol treatment by 4.7±2.7 (p< 0.01). There was no 
association between the improvements in cognitive function and 
change in EDS (|r|=0.16, p=0.3).
Conclusion: These real-world results show that solriamfetol not 
only reduces EDS in patients with OSA, but also has the poten-
tial to partially reduce OSA-associated cognitive impairment. 
This effect was not associated with changes in EDS.
Support (if any): Support: Axsome Therapeutics and 
Pharmanovia.
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REAL-WORLD EVALUATION OF AGENT LONGEVITY 
AND SATISFACTION IN THE TREATMENT OF RESIDUAL 
SLEEPINESS IN PATIENTS WITH OBSTRUCTIVE SLEEP 
APNEA
Jessica Roberts1, Heather Seo1, R. Auger1, Timothy Morgenthaler1

1 Mayo Clinic, Rochester, Minnesota

Introduction: Residual excessive daytime sleepiness (RES) 
despite effective positive airway pressure (PAP) therapy for 
obstructive sleep apnea (OSA) is a clinical problem impact-
ing quality of life and daily function. Wake-promoting agents 
(WPAs) such as modafinil, armodafinil, and solriamfetol have 
demonstrated efficacy in reducing RES in randomized con-
trolled trials (RCTs); however, their effectiveness in typical sleep 
clinic populations remains underexplored. This study aimed to 
evaluate the efficacy, safety, and tolerability of these WPAs in 
real-world clinical settings.
Methods: This retrospective study analyzed electronic health 
records of 69 randomly selected, consenting patients with 
OSA who are on PAP therapy and a WPA at Mayo Clinic from 
9/19/2019 to 9/19/2024. Researchers reviewed charts for treat-
ment indication, duration, adverse effects, and response (cate-
gorized as “complete,” “partial,” or “poor”). Therapy longevity 
was assessed using initiation, refill, and discontinuation data. 
Outcomes were analyzed with paired t-tests, chi-square tests, and 
regression models.
Results: Of 69 patients, 45 were excluded because: WPA use 
before observation period (24), off-label WPA use (13), WPA use 
before CPAP (3), or other (5). Off-label reasons included neu-
rologic-condition-related fatigue (6), depression augmentation 
(5), and autoimmune-condition-related fatigue (2). 24 patients 
were on WPAs for RES with PAP-treated OSA, including 3 with 
mixed indications, and were included in analyses. The median 
age was 65 (IQR 11). BMI at OSA diagnosis was 33.6 (IQR 
6.4). Most subjects were male (75%). Initial Epworth Sleepiness 
Scale scores (ESS) were 12.3±1.1. ESS at the first WPA pre-
scription were 15.4±0.9 (p=0.04). Most patients (83.3%) started 
on modafinil. Of the 4 patients who started on armodafinil or 
solriamfetol, chart review showed a previous trial of modafinil 
without benefit. After optimizing the initial WPA dosage, ESS 
improved by 3.3±1.4 points (p=0.04) to 12.1 ±1.2. Side effects 
limited WPA use in 20.8% of patients. Median first WPA dura-
tion was 141 days (IQR 53-280) with no significant difference 
between these WPAs (p=0.81).
Conclusion: Although WPAs have narrowly defined approved 
indications, they are often prescribed off-label for comorbidities. 
Unlike straightforward use in RCTs, real-life use is more compli-
cated. Patients prescribed WPAs for the targeted approved indi-
cation show statistically significant benefits, although adverse 
effects limited their use for some.
Support (if any): 
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Yang Zhao1, Anh Thu Tran2, Helen Varker2, Samantha Floam3
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Introduction: Excessive daytime sleepiness (EDS) is a vital and 
often overlooked patient-centered outcome in obstructive sleep 
apnea (OSA) and is associated with worsened health and eco-
nomic outcomes. Solriamfetol (Sunosi®), a wake-promoting 
agent (WPA) approved in the United States (US), is the first 
and only dopamine and norepinephrine reuptake inhibitor indi-
cated for EDS in OSA. The purpose of this study was to exam-
ine real-world use of solriamfetol and related clinical outcomes 
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(before and after initiation), using claims data from a large US 
population.
Methods: Adult patients newly initiating solriamfetol in the 
MarketScan® Commercial and Medicare Databases (7/1/2019-
9/30/2022) were identified (first solriamfetol claim = index). 
Inclusion criteria included 1) continuous enrollment for 6 
months pre- and post- index, and 2) ≥1 OSA diagnosis and ≥1 
claim for positive airway pressure therapy. Exclusion criteria 
included pre-index diagnoses for central sleep apnea, narcolepsy, 
substance use disorder, or pregnancy. OSA-related comorbidities 
and symptoms (identified via diagnoses) were evaluated before 
and after index. Adherence to solriamfetol was defined using the 
proportion of days covered (PDC) during the 6-month post-in-
dex period. Pre-post differences in 22 OSA-related comorbidities 
and 19 OSA-related symptoms were evaluated using McNemar’s 
tests for categorical variables and paired t-tests for continuous 
variables.
Results: Among 665 patients initiating solriamfetol (mean age 
50.7 years; 54.3% male), 74% exclusively used solriamfetol dur-
ing the 6 months post-index while 54.9% had prior use of other 
WPAs or stimulants. Mean PDC for solriamfetol was 0.9, with 
79.2% of patients achieving a PDC ≥0.8. A significant reduction 
from the pre- to post-index period was observed in many OSA-
related symptoms including fatigue/tiredness (16.5% vs.11.6%), 
hypersomnia (57.3% vs. 48.3%), insomnia (18.8% vs. 15.8%), 
sleep disturbance (12.5% vs. 8.7%), and gastroesophageal reflux 
(17.7% vs. 14.0%) (all p< 0.05). Numerical decreases were found 
for several OSA-related comorbidities (i.e. asthma, cardiovascu-
lar disease, type 2 diabetes, hypercholesterolemia, hypertension, 
obesity, psychiatric conditions).
Conclusion: In this real-world analysis, solriamfetol adherence 
was high over the 6-month post-index period. Significant reduc-
tions in OSA-related symptoms were observed following initia-
tion, suggesting that solriamfetol may improve clinical outcomes 
in the management of EDS in patients with OSA.
Support (if any): Axsome Therapeutics, Inc.
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Ahmed Khalaf1, Athiwat Tripipitsiriwat2, Christina Finch3, 
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Christopher Lindsell5, Jennifer Martin6, Atul Malhotra2, 
Christopher Schmickl2

1 UCSD, 2 University of California, San Diego, 3 University of 
California San Diego, 4 Division of Pulmonary, Critical Care, and 
Sleep Medicine, University of Washington, 5 Duke University, 6 VA 
Geriatric Research, Education, and Clinical Center, VA Greater Los 
Angeles Healthcare System

Introduction: About 10% of U.S. adults have comorbid obesity 
and obstructive sleep apnea (COBOSA). Traditionally, COBOSA 
has been managed with lifestyle changes (diet/exercise) and con-
tinuous positive airway pressure (CPAP). Recently, tirzepatide (a 
once-weekly injection) results in ~20% weight loss over one year 
and improves sleep apnea severity by ~55%. This is comparable 
to the effectiveness of CPAP in practice. To inform treatment 
choice, we assessed patient and provider attitudes towards the 
use of CPAP and tirzepatide for COBOSA.

Methods: An online survey was developed to assess accepta-
bility of CPAP and tirzepatide for newly diagnosed COBOSA. 
The survey was pilot tested and refined based on cognitive inter-
views. In November 2024 the survey was distributed to 17 UCSD 
sleep medicine providers and all ~6,500 patients age 21+ seen 
at a UCSD sleep clinic in the preceding two years. Following a 
brief  overview of COBOSA and treatments, providers answered 
questions from the perspective of writing prescriptions, while 
non-providers responded as potential users. Responses were 
anonymous and uncompensated. We compared responses using 
Fisher’s exact test.
Results: Seventeen providers (100%) and 365 patients (~5.5%) 
responded; 42% were women, 29% non-white, and 9% Hispanic. 
Among patients, 53% had COBOSA, 73% reported ≥3 prior 
weight loss attempts, 23% current/past use of tirzepatide and/
or semaglutide, and 78% current/past use of CPAP. Over 75% 
of patients and providers reported CPAP and tirzepatide some-
what/very acceptable. Patients reported similar acceptability for 
both therapies, whereas providers were more accepting of CPAP 
than patients (e.g., “very acceptable” 88% vs. 59%, P=0.04). 
Patients leaned toward tirzepatide should evidence demon-
strate equal effectiveness (48% vs. 35%), while providers tended 
to favor CPAP (53% vs. 26%, P=0.16). Both groups supported 
combination therapy, though patients were less enthusiastic than 
providers (61% vs 88%, P=0.06).
Conclusion: While both CPAP and tirzepatide appear as accept-
able COBOSA treatments, preferences diverge between patients 
and providers. Research to compare the relative effectiveness of 
CPAP and/or tirzepatide for COBOSA, and to better under-
stand reasons underlying differential preferences is warranted.
Support (if any): CS: NIHK23HL161336,AASMF#277-JF-22 
JO: NIH#K23HL151880 RO: NIH#R01HL142114 AM: 
NIH LD: VA-CDA-18-187;IIR 20-240,PCORI-PCS-2021C2-
23668;TE-2022C3-30598 NIH#UL1TR000100/UL1TR001442
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MANAGEMENT: THE ROLE OF WEARABLE DEVICES 
AND HEALTH COACHING
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Introduction: Obstructive sleep apnea (OSA) is the most prom-
inent sleep-related breathing disease. Although Positive Airway 
Pressure (PAP) is generally effective for treating OSA, limited 
usage remains problematic due to several factors (e.g., mask dis-
comfort). Health and wellness coaching (HWC) has emerged as 
a novel intervention aimed at enhancing PAP usage and can be 
coupled with a Connected Wearable (CW) to objectively moni-
tor sleep quality. This study aimed to assess the effect of HWC 
with a CW on PAP usage and oxygen saturation (OS) in partic-
ipants with OSA.
Methods: This prospective 6-week clinical trial recruited newly 
diagnosed adults with mild-to-severe OSA. All participants 
were prescribed PAP and provided a CW device to monitor OS. 
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Participants conducted a week-long run-in period using the CW 
only then combined PAP + CW + HWC throughout a 6-week 
period. HWC was provided by a board-certified health coach at 1 
session per week. OS parameters included evaluating time under 
90% oxygen saturation (T90) and Oxygen Desaturation Index 
4% (ODI4). PAP usage and OS parameter data were analyzed 
using a paired samples t-test comparing run-in baseline scores to 
those collected at 6 weeks of HWC. Data is represented as mean 
(standard deviation), and significance was set at p< 0.05.
Results: Thirty participants completed the study, with a mean age 
of 49.1±13 years, body mass index of 36.1±7.2 kg/m2, and the 
majority (n = 23, 76.7%) being female. From week 1, PAP use was 
significantly improved from an average of 5.1 (1.8) hours per night 
to, week 6, an average of 6 (1.6) hours per night (p=0.017) over each 
7-day period (p< 0.001). Significant improvements were observed 
between baseline and after week 6 in T90% score (mean difference 
[MD]=- 4.5%, p=0.013) and ODI4 (MD=-6.2 desaturations/hour, 
p=0.002), and mean oxygen saturation (MD=0.6%, p=0.02).
Conclusion: The findings demonstrate improvements from base-
line in PAP usage and OS post-HWC intervention. The results 
suggest that HWC and CW could improve PAP usage hours per 
night. Further research is required to evaluate long-term PAP 
usage and sleep behaviors following HWC, particularly with the 
inclusion of a control condition.
Support (if any): Apnimed Inc.
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LOSS INTERVENTIONS TO TREAT OSA
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Introduction: Obstructive sleep apnea (OSA) pathophysiol-
ogy is heterogeneous. Current front-line treatments are often 
poorly tolerated or don’t fully resolve the underlying repetitive 
upper airway collapse. As obesity is a major risk factor, weight 
loss strategies can be an effective alternative or adjunct therapy 
for OSA. However, the degree to which weight loss strategies 
reduce OSA severity varies markedly between individuals. Given 
that weight loss interventions can be burdensome, methods are 
needed to determine which patients are likely to respond versus 
those better suited to alternate OSA treatment.
Methods: 149 people with OSA (mean [SD] age, 49 [10] years) 
from five trials (one pharmacological, four non-pharmacologi-
cal) were included in this study. Participants were included in the 
analysis if they had a BMI reduction of >5% at post-treatment 
follow-up. Model input variables included routine metrics from 
baseline in-laboratory polysomnography reports such as sleep effi-
ciency, and age, BMI, breathing, and oxygen-saturation parame-
ters. XGBoost and distributed neural network (DNN) models were 
used to predict whether individuals had a >50% reduction in AHI 
or a ‘partial response’ (a reduction in OSA category; < 5, < 15, < 
30, 30+ events/h) at post-treatment follow-up. Models were trained 
on ~80% of the data and validated on the remaining 20%.
Results: Performance of the XGBoost and DNN classifier mod-
els in the validation subset had reasonable accuracy (69% and 
66%, respectively). Models were accurate at predicting a partial 

resolution in OSA (83%), with particularly strong negative pre-
dictive power (92%, positive predictive value=76%).
Conclusion: Using only data from routine clinical sleep studies, 
the models developed in this study were able to effectively predict 
whether individuals with OSA who achieved some weight loss 
via weight loss interventions would have a corresponding change 
in OSA severity. Prediction was particularly robust at identify-
ing those not likely to not respond favourably. While prospective 
validation is required, this novel approach has the potential to 
be a useful clinical decision support tool for targeted weight loss 
treatment for overweight and obese individuals with OSA.
Support (if any): DJE: NHMRC (1196261) and on behalf  of 
the OSA treatable traits group R.R. Grunstein, B.J. Yee, C.M. 
Hoyos, N.S. Marshall, F.J. Lowrie
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POSITIONAL OBSTRUCTIVE SLEEP APNOEA: WHEN 
AND WHY THE NECK-BASED VIBROTACTILE DEVICE 
FAILS
Mauro Manconi1, Alessia Riglietti1, Manuela Del Forno2

1 Neurocenter of Southern Switzerland, Regional Hospital of 
Lugano, 2 ASL2 Abruzzo, Pulmonology Clinic, Italy

Introduction: The efficacy of positional therapy with a neck 
vibrotactile device for positional obstructive sleep apnoea 
(POSA) has been demonstrated, but its inefficacy in changing 
body position has not been equally explored. The primary aim 
of this study was to evaluate the failure rate of the neck vibrotac-
tile positional therapy in POSA. Secondary aims were: to inves-
tigate the reliability of a single night sleep study for labelling a 
supine sleeper, any differences on supine time between the labo-
ratory and the home environment, the impact of the device on 
snoring and the compliance.
Methods: A retrospective observational study reviewed patients 
with a diagnosis of POSA according to Cartwright and who had 
received monitoring and/or treatment with a Night ShiftTM (NS) 
Sleep Positioner neck device for 4 nights in Monitor or Therapy 
mode or both. The diagnosis of POSA was made on respiratory 
polygraphy or polysomnography and a minimum supine sleep time 
of 15% was required. A supine sleeper was defined if supine sleep 
time at home was > 5% at least in 2 nights of neck vibrotactile 
device in Monitor mode. Failure was defined as continuous vibra-
tion time  5 minutes and a supine time > 5% in at least 2 nights.
Results: Ninety two adult patients were enrolled. The failure 
rate, restricted to 74 patients who had received the neck vibro-
tactile device in Therapy mode for  2 nights, was 14.8%, with 
a compliance rate of 96%. Non-supine sleepers at home were 
13/74 (17.5%). A significant reduction of supine sleep time at 
home was observed in comparison with the diagnostic sleep 
study (23.9% vs 51%, p < 0.001). Snoring rate was significantly 
reduced while using the vibrotactile device in Therapy mode ver-
sus Monitor mode.
Conclusion: Considering the failure rate of the device in chang-
ing body position, and the rate of patients that at home sponta-
neously do not sleep in supine position, around 32% of positional 
therapy prescribed might be inappropriate. An adequate trial 
with the neck vibrotactile device, in diagnostic and therapeutic 
modality, might disclose these cases. Main reasons for inefficacy 
are: sedatives, chronic sleep deprivation, motor limitations and 
cognitive impairment.
Support (if any): 
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OXYGEN THERAPY FOR CHILDREN WITH 
OBSTRUCTIVE SLEEP APNEA
Adam Cieciuch1, Laura Miller2, Isaac Nakamura1, Monir Hossain1, 
Narong Simakajornboon1

1 Cincinnati Children’s Hospital Medical Center, 2 Cincinnati 
Children’s Medical Center / University of Cincinnati School of 
Medicine

Introduction: Oxygen supplementation is effective treatment for 
obstructive sleep apnea (OSA) in adults and infants, but there 
is a paucity of data on its use in older children. The aim of 
this study is to evaluate the effectiveness of oxygen therapy in 
children >1 year old with OSA and factors that influence the 
response to oxygen.
Methods: We conducted a retrospective review of patients 1-20 
years old with OSA who underwent diagnostic sleep study and 
oxygen titration study at CCHMC between January 1, 2005 and 
October 1, 2024. Patients were determined to be “responders” if  
they had a ≥ 50% reduction in obstructive apnea hypopnea index 
(oAHI) on oxygen supplementation. Patients with tracheostomy 
and/or ventilator dependence were excluded. Chi-squared test 
was used to compare categorical variables and Mann Whitney 
test was used to compare continuous variables.
Results: 143 patients (86 males, 57 females) met criteria for 
analysis; 104/143 (72.7%) were responders (R) and 39 (27.3%) 
were non-responders (NR). There was a non-statistically signif-
icant trend toward younger age in responders (3.85±4.5yo [R] 
vs. 4.56±5.5yo [NR]; P=0.16). Although more non-whites were 
non-responders (15 (14.4%) [R] vs. 15 (38.5%) [NR], P=.0046), 
it should be noted that 104/143 (79%) of the study population 
was white. Central apnea index (CAI) on diagnostic study was 
higher in responders than non-responders. (5.01±12.32 [R] vs. 
1.86±3.35 [NR], P=0.001). There was no difference between 
responders and non-responders based on severity of initial 
oAHI (14.09±20.09 [R] vs. 16.40±19.72 [NR], P=0.361), BMI, 
presence of upper airway obstruction, prior upper airway sur-
gery, pulmonary disease, neurological/neuromuscular disease, 
premature birth, Down Syndrome or other genetic disorders.
Conclusion: Most children and adolescents with OSA were oxy-
gen responders. Interestingly, oxygen responders had higher CAI 
suggesting increasing frequency of central events may predict 
oxygen therapy response in patients with OSA. We speculate that 
high loop gain and ventilatory instability may underlie the mech-
anism by which higher central events are more likely to respond 
to oxygen therapy. Further trials are needed to investigate this 
relationship and to assess the long-term outcomes of oxygen 
therapy in the pediatric population.
Support (if any): 
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RAPID DOSE TITRATION MODEL: REDUCING 
TREATMENT TIME IN ORAL APPLIANCE THERAPY 
FOR OSA
Charles Tozzer1

1 sleep apnea centers of california

Introduction: Patient treatment times have successfully been 
reduced and clinical workflow improved by using telemedicine, 

pre-collected patient information, and online scheduling. AI 
design and robotic manufacturing have further streamlined oral 
appliance therapy treatments for obstructive sleep apnea. One 
remaining opportunity is finding the therapeutic dose of mandib-
ular advancement in a timely fashion. This often takes 4-8 weeks 
which elongates the total treatment time. This protocol demon-
strates how a rapid titration technique can establish the appropri-
ate dose in just a few days and significantly reduce treatment time.
Methods: 20 consecutive patients (12 mild, 5 moderate, and 
3 severe) with an average AHI of 13.75 were treated using the 
rapid titration protocol, with a novel HST ring and Precision 
Oral Appliance Therapy. Patients were first seen for intraoral 
records appointment. Digital scans of both arches, a maximum 
intercuspal position and a construction bite were taken and sent 
to the medical device manufacturer for device construction. Two 
weeks later, the patient was fitted with their appliance, and given 
post operative guidance, the ring, and explicit written instruc-
tions on advancing 1 mm each day for 5 days. They returned in 
one week with the ring for a physical data upload and determi-
nation of the appropriate dose/advancement and were referred 
back to their sleep MD for the follow up efficiency test.
Results: 90% were successfully treated to an AHI below 10 and 
50% improvement. The average total treatment time was 27 days 
from the records appointment to a confirmed therapeutic dose 
position. No patients experienced any unusual temporomandib-
ular joint discomfort, tooth pain, or other untoward side effects 
that would compromise this protocol from being implemented.
Conclusion: The combination of a rapid titration protocol using 
the Belun Tech HST ring and the ProSomnus EVO precision 
oral appliance provided a significant condensation of the time 
to treatment. It was well supported by the explicit instructions, 
device and test simplicity, and excellent patient communication.
Support (if any): No support was provided for this study.
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A DIGITAL PROTOCOL TO IDENTIFY AND ELIMINATE 
CONSTRUCTION BITE ERRORS
Michael Murray1

1 The Sleep Apnea Center of Connecticut

Introduction: The fabrication of a precision oral appliance to treat 
OSA requires accurately recording the prescribed starting man-
dibular advancement dose using a construction bite. A horizontal 
bite gauge is commonly used to measure and set the vertical and 
horizontal position of the lower jaw. Construction bite midline can 
be skewed to one side or the other due to provider error or inaccu-
rate patient movement. This may result in unilateral joint or muscle 
pain. The purpose of this paper is to present a digital protocol to 
verify the midline position of the construction bite.
Methods: Upper and lower arch digital scans were taken on ten 
patients to create 3-D digital models of the arches. A 3mm bite 
fork and horizontal bite gauge was used to measure and set the 
construction bite position. Digital scans of the MIP and con-
struction bite were taken. Using the multi-occlusion function 
in the scan software the provider can verify the midline in MIP. 
When switching between these two scan images the provider can 
visualize the movement of the lower jaw as well as visualize the 
midline position. If  there is a midline shift the provider can cor-
rect and repeat the process to mitigate errors.
Results: Of the ten patients scanned, seven were found to have 
midline construction bite discrepancies. These discrepancies were 
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identified immediately using the protocol and the scan software. 
In all cases the provider was able to take a new construction bite. 
The scan image of this second bite was used to manufacture the 
medical device.
Conclusion: This proposed digital protocol resulted in an imme-
diate view of the midline position, and lower jaw movement 
in the construction bite when compared to the MIP bite. This 
protocol will result in less errors when taking the construction 
bite. This allows a more precise fabrication of the oral appliance 
improving patient comfort and decreasing the TMD side effects 
from a midline discrepancy
Support (if any): No Support
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A NEW METHOD FOR QUICKLY IDENTIFYING 
DENTAL SIDE EFFECTS IN USERS OF THE INTRAORAL 
MANDIBULAR ADVANCEMENT APPLIANCE USING AN 
INTRAORAL SCANNER
Rafael Balsalobre1, Marco Machado1, Maria Juliano1, 
Gilmar Prado1

1 UNIFESP

Introduction: Long-term use of mandibular advancement device 
(MAD) for treating obstructive sleep apnea syndrome (OSAS) 
can cause changes in dental occlusion. Traditional methods for 
monitoring these changes, such as intraoral photographs, plaster 
models, and radiographs, can be time-consuming, involve ioniz-
ing radiation, and lack sensitivity for detecting early tooth move-
ment. Consequently, there is a need for more efficient and precise 
technologies to monitor dental occlusion.
Methods: We included 41 custom-made thermoformed titrat-
able MAD users who had their dental arches scanned before 
treatment (T0) and after 6 to 12 months (T1). Digital files from 
T0 and T1 were superimposed to evaluate tooth movement with 
a precision of 0.007 mm. We analyzed six teeth from each arch, 
which included central incisors, canines, and first molars at three 
specific points along their long axis. For the incisors, these points 
were the incisal, middle, and cervical. For the canines and first 
molars, the points were incisal or occlusal, middle, and cervi-
cal. Comparisons were made for the upper arch, lower arch, and 
both arches occluded. This protocol allowed us to detect early 
positional changes in the teeth.
Results: The average mandibular advancement was 7 mm. 
Digital comparisons showed that tooth 16 was the only one with-
out movement greater than 0.007 mm. Tooth 41 exhibited signif-
icant movement at all measured points (p < 0.001). Occlusion 
analysis revealed that teeth 13, 23, 31, 41, and 43 experienced 
significant movement across all marked points (p < 0.001). By 
the sixth month, over 50% of MAD users presented measurable 
occlusal changes. The use of digital intraoral scanners allowed 
the detection of movements smaller than a tenth of a millimeter, 
providing earlier and more precise identification of tooth posi-
tional changes compared to conventional methods.
Conclusion: Intraoral scanners proved to be an accurate and 
practical tool for detecting early dental occlusion changes in 
MAD users. Our methodology, capable of identifying move-
ments as small as 0.007 mm, enables early intervention and 
enhances patient awareness regarding treatment progress. This 
approach offers a significant advantage over traditional mon-
itoring methods in diagnosing and managing MAD-related 
occlusal side effects.

Support (if any): 
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NOVEL ORAL APPLIANCE THERAPY WITH POSITIVE 
EXPIRATORY PRESSURE VALVE SUCCESSFULLY 
TREATED PATIENTS WITH SEVERE OBSTRUCTIVE 
SLEEP APNEA (OSA)
Sat Sharma1, Hilary Reiter1, Antonella Conflitti1

1 Centre for Sleep and Chronobiology

Introduction: Oral Appliances (OA) are a primary therapy 
option for mild to moderate OSA patients and for severe OSA 
patients who are continuous positive airway pressure (CPAP) 
intolerant. However, there is a paucity of published data for 
efficacy of OA in severe OSA. A novel oral appliance, O2Vent 
Optima incorporates both the mandibular advancement and an 
air channel that allows airflow through the device to circumvent 
nasopharyngeal obstruction. The ExVent is an accessory to the 
mandibular advancement device and provides oral Expiratory 
Positive Airway Pressure (EPAP). Previous studies have estab-
lished efficacy of the air channel and EPAP of the combination 
therapy in the treatment of mild to moderate OSA. The study 
purpose was to assess the efficacy of the EPAP enhanced novel 
OA in the treatment of severe OSA patients who were either 
CPAP intolerant or preferred other therapies.
Methods: A prospective, open-label study included 17 patients 
with severe OSA (AHI>30/hr.). Average age: 54.6±5.8 years; 
mean BMI: 32.6±4.3; 70% were men. Severe patients who were 
CPAP intolerant or preferred OA were approached for study par-
ticipation and informed consented was obtained. The enrolled 
patients were evaluated, custom fitted with the EPAP enhanced 
novel OA and followed by the sleep dentists. Anterior adjust-
ments of the of the OA was clinically guided and optimized, 
highest resistance EPAP valves (7 cmH2O) were utilized. T 
Primary Efficacy Measure: Change in AHI between baseline vs. 
EPAP enhanced OA. Secondary Efficacy Measures: Treatment 
success (percentage of patients with a ≥50% decrease in AHI 
from baseline); improvement in lowest oxygenation saturation 
(SpO2 nadir).
Results: Treatment with the EPAP enhanced OA reduced AHI 
from 41.4±11.23/hr. to 12.1±2.45/hr. (p< 0.005), average 71% 
reduction in AHI. The lowest oxygen saturation (SpO2 nadir) 
during sleep increased from 81.8±6.2% to 89.4±1.2% (p< 0.005). 
Treatment success rate was 86%.
Conclusion: Oral Appliance therapy offers an alternative treat-
ment solution for patients with severe obstructive sleep apnea 
who are intolerant or refuse CPAP therapy; however, the data 
is limited. Our study demonstrated successful treatment of 
patients with severe obstructive sleep apnea with the novel EPAP 
enhanced Oral Appliance.
Support (if any): Supported by a grant from Centre for Sleep 
and Chronobiology, Toronto, Canada.
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AIO BREATHE FOR OSA: MATCHING AIRFLOW TO 
OXYGEN DEMAND WITH CONNECTED-ARC-OF-
MOTION, AI-PREDICTIVE ORAL DEVICE GEOMETRY 
AND ON-DEMAND-AIRFLOW DELIVERY
Raghavendra Ghuge1, Advait Ghuge2
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Introduction: AIOMEGA’s FDA-cleared (K233754) AIO 
BREATHE™ is a unique Total Antero-Vertical Mandibular-
Lingual Repositioning Device (TAVMLRD™) from patented 
inventions by the first author. Its flanges display unique geom-
etry that result in CONNECTED-ARC-OF-MOTION™ that 
provides REVIVE ON-DEMAND-AIRFLOW™, a method 
of calibrating incremental reduction in airflow resistance by 
increasing the SMCA (Smallest Cross-sectional Area) of the col-
lapsible part of the airway during sleep or wake.
Methods: Subjects with suspected OSA underwent pretreat-
ment and post-treatment clinical examination with ESS, Ghuge 
Fatigue Scale. Pre-RX and post-RX Home Sleep Studies were 
performed. AI-Predictive device flange geometry specified pro-
duction of AIO BREATHE for entire group and forecasted 
post-RX AHI/LSAT. Pre-AHI, Pre-LSAT, Post-AHI and Post-
LSAT were tabulated, univariate and multi-variate regression 
analysis were performed.
Results: Goup included mild, moderate and severe OSA. N = 
50. Mean pre-RX AHI was 20.07, AHI range was 9-38, 1 Std. 
dev was 11.01. Mean pre-LSAT was 84.60%, LSAT range was 
78% - 91% with mean of 84.60%. Mean Post-RX AHI was 
2.13, AHI range was 0 – 4.5 with 1 Std. Dev of 1.46. Mean Post 
RX-LSAT was 92.4%, LSAT range was 90% - 96%. Ability to 
predict Post-RX AHI with AI-driven algorithms was 98.5% 
with p-value of 0.065 and T-stat of 2.141. Lower 95th% -1.773 
and upper 95th% 2.468. Ability to predict Post-RX LSAT with 
AI-driven Algorithms was 99% with p-value of 0.15, adjusted R 
square of 0.131. Lower 95th% -0.095 and upper 95th% 0.472.
Conclusion: AIO BREATHE effectively treated all severi-
ties of OSA (up to AHI 38 and LSAT 78%) in this group. All 
participants experienced improvement in clinical symptoms. 
HSAT proved effective therapy (AHI < 5, LSAT >90%) with 
AI-predictive modeling of AIO BREATHE geometry. Design 
geometry reduced therapeutic uncertainty, minimized side 
effects like TMJ or dental movement and built dentist/physician/
patient trust. AIOMEGA’s AI-predictive algorithms are device 
geometry-specific.
Support (if any): AIOMEGA LLC.
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SEVERE OBSTRUCTIVE SLEEP APNEA TREATED WITH 
ORAL APPLIANCE THERAPY IN ELDERLY ADULTS: A 
COHORT STUDY
Tanzeel Awadalla1, Jack Jagielski1, Ellery Tripp1, 
Kimberly Johnson1, Mounika Vadiyala1, Snigdha Karnakoti1, 
Pedro Arias-Sanchez2, Michelle Herberts1, Eliza 
Thompson Westermeyer1, Subha Giri1, Patricio Escalante1

1 Mayo Clinic, 2 SBH Health System

Introduction: Emerging evidence suggests that positive airway 
pressure (PAP) treatment for moderate-to-severe obstructive 
sleep apnea (OSA) in elderly patients does not improve day-
time sleepiness, or quality of life outcomes, despite improving 
apnea-hypopnea index (AHI). While oral appliance therapy 
(OAT) is known to be an effective treatment for mild-to-moder-
ate OSA, its efficacy in treatment of elderly patients with severe 
OSA is unknown.
Methods: Retrospective chart review of patients ≥ 65 years 
old with diagnosis of OSA, treated with OAT, who underwent 

subsequent follow-up sleep testing and clinical assessments, 
including Epworth Sleepiness Scale (ESS), a measure of daytime 
sleepiness.
Results: We studied 66 elderly patients with OSA (31 women, 
35 men), including 58 with mild-to-moderate OSA (AHI < 
30) and 8 with severe OSA (AHI ≥ 30) treated with OAT. At 
baseline, patients with mild-to-moderate OSA had a median 
AHI of 11.6 compared to 41.3 in patients with severe OSA (p < 
0.0001). There was no difference in ESS score between patients 
with mild-to-moderate OSA (median ESS = 8; IQR = 4-12) and 
severe OSA (median ESS = 6; IQR = 3-9). Following their OSA 
diagnosis, OAT was offered due to PAP intolerance (n = 32), 
patient preference (n = 28), or as an alternative treatment option 
(n = 4). After initiation of OAT, 42 patients with mild-to-mod-
erate and 7 with severe OSA underwent follow-up assessment 
with home sleep testing (n = 32), oximetry (n = 15), or polysom-
nography (n = 2). At follow-up assessment, ESS was decreased 
in patients with mild-to-moderate OSA (median ESS = 5; IQR 
= 3-8) and severe OSA (median ESS = 5; IQR = 3-7), indicat-
ing reduction in daytime sleepiness in response to OAT in both 
groups. Moreover, 50% of patients with mild-to-moderate OSA 
and 50% of severe OSA patients saw ≥ 50% reduction in AHI.
Conclusion: Our study findings suggest that treatment with OAT 
in mild-to-moderate and severe OSA is tolerable and effective in 
elderly patients who do not have contraindication for this treat-
ment. OAT should be considered as an alternative treatment 
specifically for elderly adults with severe OSA not tolerating or 
improving with PAP therapy.
Support (if any): 
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ASSESSMENT OF ORAL APPLIANCE THERAPY 
EFFICACY IN STROKE PATIENTS WITH OBSTRUCTIVE 
SLEEP APNEA
Tyler Herzog1, Subha Giri2, Daniel Herold2, Melissa Lipford1

1 Center for Sleep Medicine, Mayo Clinic, 2 Mayo Clinic

Introduction: Sleep apnea impacts 50-70% of patients following 
stroke. Treatment of obstructive sleep apnea (OSA) in patients 
with stroke using continuous positive airway pressure (CPAP) 
has been recommended in recent American Heart Association/
American Stroke Association guidelines. However, stroke 
patients poorly tolerate CPAP and often remain untreated. 
There is a paucity of data regarding alternative treatments such 
as oral appliance therapy (OAT) in stroke patients. We hypothe-
sized that oral appliance therapy would be an efficacious option 
in the treatment of OSA in stroke patients, defined as a ≥50% 
reduction in apnea-hypopnea index (AHI) or oxygen desatura-
tion index (ODI) or reduction in total AHI or ODI to < 10/h.
Methods: We performed a retrospective review of patients with 
OSA treated with OAT at our institution and had a history of 
stroke prior to receiving the oral appliance. Chart abstraction 
included demographic data, stroke type, sleep apnea diagnostic 
data, and efficacy data. Efficacy data included repeat sleep stud-
ies, overnight oximetry, patient reported outcomes, and subjec-
tive benefit, as available.
Results: 23 patients (52% female, mean age 63) were identified 
with a history of stroke prior to use of OAT for OSA. Baseline 
parameters (mean, SD) included BMI (30.8, 4.2), AHI (15.0, 
10.6), and Epworth Sleepiness Scale (ESS) (9.3, 5.4). Post-
treatment parameters included (mean, SD) BMI (30.1, 4.2), AHI 
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(12.4, 12.0), and ESS (6.5, 4.0). 12 patients had both baseline and 
follow-up sleep studies performed which met criteria for AHI 
efficacy of OAT in 7 of 12 (58%). Wilcoxon signed rank exact 
test demonstrated improvement in median AHI of 9.3 (0.40-
17.6, p< 0.05) among these 12 patients. 2 of 3 (67%) patients 
with overnight oximetry follow-up met criteria for ODI efficacy 
of OAT. Of 8 patients with only subjective follow-up, 6 (75%) 
reported subjective improvement and 2 (25%) did not tolerate 
the device.
Conclusion: This study demonstrated that oral appliance ther-
apy is efficacious in reducing the AHI by at least 50% or to a 
value below 10 in a majority of patients. Oral appliance therapy 
may be a viable alternative to CPAP in selected OSA patients 
with a history of stroke.
Support (if any): No support
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THE EFFICACY OF ORAL APPLIANCE THERAPY IN 
MANAGING POSITIONAL OBSTRUCTIVE SLEEP APNEA
Priyanka Chilukuri1, Aryan Eksambe2, Imran Patel3, Stuart Quan4, 
Janet Rothers5, Maria Sans-Fuentes5, Salma Patel6

1 The University of Arizona College of Medicine - Phoenix, 2 The 
University of Arizona College of Medicine - Tucson, 3 University 
of Arizona, 4 Brigham and Women’s Hospital, 5 UAHS Center for 
Biomedical Informatics and Biostatistics, BIO5 Institute, University 
of Arizona, 6 The University of Arizona

Introduction: Positional obstructive sleep apnea (POSA) is 
characterized by a significant increase in airway obstruction 
and breathing disturbances when a patient sleeps in the supine 
position compared to sleeping on their side. While mandibular 
advancement devices (MADs) are effective in managing obstruc-
tive sleep apnea (OSA), their efficacy in treating POSA remains 
uncertain. This study evaluates the effectiveness of MADs in 
improving clinical and polysomnographic outcomes for patients 
with POSA.
Methods: Clinical notes and sleep studies (in-lab polysomnogra-
phy or home sleep apnea test) were reviewed from patients who 
received a MAD for OSA treatment between 2019 and 2023. 
Patients who met the diagnostic criteria for POSA (supine AHI 
at least double the lateral AHI) were analyzed. Sleep parameters, 
including the Epworth Sleepiness Scale (ESS), Apnea-Hypopnea 
Index (AHI), and minimum oxygen saturation (SpO2), were 
compared between baseline and follow-up visits after MAD 
titration and optimization.
Results: Of 167 patients, 49.7% (n=83) had POSA. The POSA 
cohort had a median baseline ESS of 8 (range 0-20, n=69), AHI 
of 13.3 events/hour (range 5.7-62.2, n=67), supine AHI of 19.2 
events/hour (range: 8-109.8, n=67), lateral AHI of 5.3 events/
hour (range 0-44; n=67), minimum SpO2 of 82% (range 0.7-
90, n=67), sleep efficiency of 73.4% (range 37.2-78.9, n=6), and 
arousal index of 13.2 events/hour (range 6.8-36, n=6). After 
MAD intervention, the cohort demonstrated a median ESS 
of 6 (range 0-20), AHI of 8.7 events/hour (range 0.5-88.9), 
supine AHI of 11.4 events/hour (range 0-85.9), lateral AHI of 
4.1 events/hour (range 0-100.8), minimum SpO2 of 82% (range 
64-91), sleep efficiency of 81.5% (range 65.4-95.8), and arousal 
index of 22.7 events/hour (range 2.8-41.9). Patients experienced 
significant reductions in median overall AHI (p< 0.001) and 
supine AHI (p< 0.001) and improvement in sleep efficiency (p< 

0.001). Similar outcomes were observed in the non-POSA cohort 
(n=84, 50.3%), including significant reductions in median overall 
AHI (p< 0.05) and lateral AHI (p< 0.001).
Conclusion: Mandibular advancement devices (MADs) effec-
tively improved clinical and polysomnographic outcomes in 
patients with POSA. Similar benefits in AHI reduction were 
observed in non-POSA patients, supporting MADs as a viable 
treatment for both groups.
Support (if any): American Academy of Dental Sleep Medicine
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NOCTURNAL SLEEP STAGE STABILITY FEATURES IN 
UNEXPLAINED HYPERSOMNOLENCE
Jesse Cook1, Meredith Rumble1, Ana Maria Vascan1, Kieulinh Tran2, 
Michael Prairie3, Jessica Love4, David Plante5
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Madison, 3 University of Minnesota Medical School, 4 University 
of Wisconsin-Madison, Department of Psychology, 5 University of 
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Introduction: Unexplained hypersomnolence is a common condi-
tion, nosologically categorized as hypersomnolence disorder (HD) 
and idiopathic hypersomnia (IH) by the DSM-5-TR and ICSD-
3-TR, respectively. HD and IH are predominantly distinguished 
by required PSG/MSLT diagnostic criteria for IH. Among persons 
seeking clinical care, IH constitutes the subset of HD patients that 
meet objective PSG/MSLT criteria for IH. Sleep stage stability (SSS) 
methodology is a fine-grained approach to identify abnormalities 
in sleep architecture dynamics that may be relevant to unexplained 
hypersomnolence. This study evaluated SSS features in adult HD 
patients relative to healthy sleeper controls (HSC), and explored 
differences in SSS features between HD who displayed objective 
criteria for IH (HD/IH+) and those who did not (HD/IH-).
Methods: Sixty unmedicated HD clinical patients (average age 
= 28.6 ± 8.6 years; percentage female = 78.3%) were compared 
against 29 HSC. All participants underwent ad libitum noctur-
nal PSG and daytime MSLT. SSS features included number of 
stage bouts, median stage bout duration, number of transitions 
between stages, and survival analysis of stage bouts. Primary 
analyses used regression and cox proportional hazards models 
to compare HD vs HSC. ANCOVA and log-rank tests assessed 
differences between HSC, HD/IH+ (n=14), and HD/IH- (n=46) 
across SSS, with subsequent pairwise comparisons performed for 
outcomes with significant group effects. All analyses accounted 
for age, sex, body mass index, and depressive symptom severity.
Results: HD consistently displayed enhanced SSS relative to 
HSC, including significantly longer N2 and REM bouts, fewer 
transitions from N3 to Wake or N1, and increased survival of 
N2 and REM bouts. Many phenotypic similarities were observed 
between HD/IH+ and HD/IH-, though HD/IH+ displayed sig-
nificantly greater PSG sleep duration and efficiency along with 
fewer N3 bouts and increased survival of N2 bouts.
Conclusion: Our findings demonstrate enhanced SSS features 
in adult, unmedicated clinical patients with unexplained hyper-
somnolence. Follow-up studies are necessary to determine the 
role of enhanced SSS as a valid, reliable and specific signature 
of HD and IH. These results may also inform future nosological 
frameworks that consider unexplained hypersomnolence along 
a continuum of alterations of sleep architecture and dynamics.
Support (if any): American Sleep Medicine Foundation (138-SR-
16) and National Institute for Nursing Research (R21NR018288)
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Introduction: Central Disorders of Hypersomnolence (CDH) 
are classified primarily by polysomnography-multiple sleep 
latency test (PSG-MSLT). Lack of biomarkers and variable 
MSLT results in disorders other than narcolepsy type 1 (NT1) 
contribute to under- and mis-diagnosis. Limited studies explore 
PSG characteristics that may differentiate CDH subtypes using 
large datasets.
Methods: This retrospective cohort included 1,330 patients 
who underwent PSG-MSLT for hypersomnolence (January 
2003-August 2024) at Cleveland Clinic. Cases were classified 
as NT1, narcolepsy type 2 (NT2), idiopathic hypersomnia (IH) 
and undifferentiated hypersomnia (UH; not meeting CDH cri-
teria) based on physician clinical diagnosis. 557 patients with 
disorders associated with hypersomnia (i.e. OSA) were excluded. 
Demographic and PSG characteristics were compared with 
ANOVA, Kruskal-Wallis, and Pearson chi-square tests.
Results: Of 773 patients (33.7±14.0 yr, 79.4% female), 72(9.3%) 
had NT1,121(15.7%) NT2, 296(38.3%) IH, and 284(36.7%) UH. 
While groups did not differ in age or gender, more Caucasians 
had IH and UH than NT1(78.6, 80.8 vs. 62.5%, p=0.001). 
Epworth Sleepiness Scale scores were lower in UH than CDH 
groups (12.6±5.0 vs NT1-15.9±5.6,NT2-16.1±5.1,IH-14.2±5.2, 
p< 0.001). Self-reported sleep time was longer for UH than NT2 
without other group differences (UH-9.1±2.1,NT2-8.4±1.7,NT1-
8.6±2.1,IH-8.8±1.9 hours, p=0.003). PSG sleep onset REM 
periods (SOREMPs) were more common in NT1 and NT2 
than IH and UH (NT1-27.8%,NT2-9.1%,IH-1.01%,UH-1.06%, 
p< 0.001). NT1 and NT2 had shorter REM latency than 
IH and UH(NT1-73.5[7.0,123.0],NT2-74.0[53.0,112.0],IH-
103.0[71.0,161.5],UH-105.0[74.5,183.0] min, p< 0.001). NT1 
and UH showed more wakefulness after sleep onset than 
NT2 and IH (NT1-43.5[26.0,97.0],UH-47.5[25.5, 85.0],NT2-
32.5[17.3,61.5],IH-30.5[17.5, 62.5] min, p< 0.001). Sleep latency 
was shorter in CDH than UH (NT1-10.8[4.5,26.0],NT2-
14.0[6.0,24.5],IH-17.5[7.8,30.5],UH-24.5[12.5,39.0] min, p< 
0.001), and sleep efficiency higher in NT2 and IH than UH 
(NT2-87.4±7.3,IH-86.3±8.8,UH-82.0±10.0, p< 0.001). NT1 
had greater, though non-significant, arousal index, stage shifts, 
and N1 percentage, along with lower sleep efficiency than NT2 
and IH. No significant differences were observed between NT2 
and IH in sleep latency, sleep efficiency, arousal index, WASO, 
stage shifts, or stage percentages.
Conclusion: We found significant differences in PSG variables 
between CDH that confirm and extend prior observations. 
Minimal differences between NT2 and IH support a common 
pathophysiology. Recognizing the larger group of UH with dis-
tinct PSG features from CDH is important in clinical practice.
Support (if any): 
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Introduction: Central disorders of hypersomnolence (CDH) 
including narcolepsy and idiopathic hypersomnia are chronic 
and debilitating conditions characterized by profound daytime 
sleepiness. However, they are heterogeneous and diagnostic 
delays of 5 to 10 years are common, exacerbating disease bur-
den. The multiple sleep latency test (MSLT) is commonly used 
for diagnosis but has poor validity and reliability. There is a crit-
ical need for objective biomarkers from standard overnight pol-
ysomnograms (PSG) to stratify patients and enhance diagnostic 
accuracy.
Methods: As part of an ongoing study, we are harmonizing 
PSGs from CDH cases across multiple cohorts. Here we report 
results from the initial cohort (Mignot Nature Communications) 
of 469 CDH cases (including 259 with narcolepsy type 1 (NT1)) 
and 342 controls. After automated staging, artifact detection 
and filtering using Luna, we derived macro- and micro-architec-
ture EEG metrics including stage duration/transition, spectral 
power, spindle and slow oscillation occurrence, morphology and 
coupling, as well as indices of ultradian dynamics and evaluated 
group-level differences.
Results: Comparing the two groups (NT1 and other hypersom-
nolence (OH)) to controls, both exhibited increased sleep time 
(p < 0.01 for all results reported), whereas only NT1 showed 
increased WASO and sleep fragmentation. Both groups showed 
reduced REM latency. After excluding individuals with sleep 
onset REM (< 15 minutes), only OH cases showed reduced REM 
latency. Quantifying the relative timing of each stage within the 
sleep period, both groups showed “earlier” N1 but N2/N3 sleep 
was earlier in NT1 and later in OH. Considering NREM EEG 
metrics, slow/delta power (and slow oscillation (SO) rate and 
amplitude) was increased in both groups. Spindles showed qual-
itatively distinct associations: slow spindles had reduced density 
in OH and fast spindles were reduced in NT1. In contrast, both 
NT1 and OH had altered SO/spindle coupling vs. controls.
Conclusion: We observed both shared and unique – or even 
qualitatively different – PSG alterations in NT1 and OH 
patients. These group-level effects can inform unbiased cluster-
ing of CDH patients and ultimately provide diagnostic alterna-
tives to the MSLT, to predict disease progression, and treatment 
responsiveness.
Support (if any): This work was funded by NIH NINDS grant 
1R61NS130215-01A1 awarded to Kiran Maski.
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Introduction: Hypersomnia is diagnosed using the multiple sleep 
latency test (MSLT), and sleep latency is determined by visual 
scoring of electroencephalography (EEG) signals. Recent studies 
established the gamma-band (30-45 Hz) spectral slope as a novel 
EEG marker that changes significantly across wakefulness and 
sleep stages, yet cannot be appreciated in visual scoring. Spectral 
slope reflects neuronal excitation-inhibition balance; thus, stud-
ying how the spectral slope changes during MSLT may provide 
new insights into the pathophysiology of hypersomnia.
Methods: We retrospectively analyzed 30 MSLTs consecutively 
conducted in our clinic in one year. For each 30-second epoch, 
EEG power spectral density was computed using Welch’s method, 

and spectral slope was computed from linear fitting of logarithm 
of power to logarithm of frequency over 30-45 Hz range. To min-
imize the effects of artifacts in individual electrodes, the lowest 
of four spectral slope values for F3-A2, C3-A2, F4-A1, C4-A1 
channels was taken for each epoch. Spectral slope was computed 
for both MSLT and the preceding overnight EEG.
Results: During overnight EEG, most patients (26/30) showed a 
decrease in 30-45 Hz spectral slope of at least 1.0 unit from awake 
to stage N2, and MSLT was analyzed only for those patients. 
During MSLT, the majority of patients (14/26) showed decreases 
in spectral slope around when sleep occurred, such that sleep 
latency could be equivalently derived from when the spectral slope 
decreased. However, 5 patients showed no significant decrease in 
spectral slope during sleep stages N1 and N2. In the remaining 
7 patients, spectral slope was as low as at the level expected for 
stage N2 sleep at or very shortly after the start of each MSLT nap, 
even when the patient was still awake based on visual scoring of 
EEG. Mean sleep latency derived from when the spectral slope 
decreased during MSLT (less than 2.0 min) was much shorter than 
that derived from standard visual scoring (range: 3.0-7.6 min).
Conclusion: Among hypersomnia patients, there is a distinc-
tive subgroup in which the EEG’s gamma-band spectral slope 
decreases to the level expected for sleep long before the sleep 
onset during MSLT. This phenotype of hypersomnia might rep-
resent excessive neuronal inhibition during daytime.
Support (if any): 
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Introduction: Efficient screening methods with high specificity 
which can be applied to large sample sizes are needed to improve 
significantly underdiagnosed people with narcolepsy type 1 
(NT1). To address this unmet need, we combined polygenetic 
risk scores (PRS), HLA typing, and nocturnal polysomnography 
(PSG) data. These methods are developed and validated using a 
dataset significantly larger than those used in previous studies, 
ensuring their reliability and generalizability.
Methods: People with diagnosed narcolepsy were studied 
across 7 different global locations, involving multiple collabora-
tors (coauthors limited by guidelines). We developed a custom 
U-Sleep model for variable-resolution sleep staging using elec-
troencephalography, electrooculography, and electromyogra-
phy data from 19,381 PSG recordings from the National Sleep 
Research Resource and the Stanford Sleep Clinic. Sleep staging 
was performed across epochs from 0.25 to 3600 seconds, leverag-
ing novel multiscale transition matrix (MTM) features to capture 
NT1-specific transitions and overlapping sleep stages. Next, a 
Gaussian processes classifier was trained on features from 21,846 
PSGs across 14 cohorts (NT1: n=327; controls: n=21519) and 
tested on 634 separate PSGs (NT1: n=317; controls: n=317). An 
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ensemble model combined multiple time resolutions, weighted 
by prediction accuracy. Classifier performance was evaluated 
using 5-fold cross-validation. We developed a multi-information 
model integrating new PRS scores with HLA DQB1*06:02 typ-
ing, where HLA- and PRS+ conditions map to control and NT1 
prediction, respectively, with PSG used when neither applies.
Results: Adding PRS to HLA increased the specificity from 
81.9% to 100.0%, with a sensitivity of 25.9%, enabling poten-
tial screening of NT1 using genetics alone. When combining 
PSG with HLA, our approach yielded 99.4% specificity and 
94.6% sensitivity, surpassing State-of-the-Art (SOTA). Adding 
PRS further rescued HLA+ cases missed based off  PSG, and 
increased sensitivity to 95.9% while maintaining 99.4% specific-
ity. MTM features meaningfully boosted classification perfor-
mance (approximately 1% gain) compared to SOTA features, 
which themselves significantly outperformed standard clinical 
PSG measures. Ensemble models showed that combining mul-
tiple resolutions improved performance, notably specificity. 
Additionally, post-hoc analyses show that genetic information 
noticeably improved model robustness.
Conclusion: These findings suggest that the proposed multi-
modal model is a robust framework for NT1 classification, pro-
viding more specific and sensitive screening methods.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.
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Introduction: Narcolepsy is a chronic neurological disorder that 
causes debilitating daytime sleepiness among other symptoms. 
This study compared clinical and humanistic outcomes between 
those with and without narcolepsy to characterize the extent of 
disease burden.
Methods: This study was a retrospective, cross-sectional analysis 
of 2021/2023 US National Health and Wellness Survey data. The 
narcolepsy cohort included those who reported a physician diag-
nosis of narcolepsy. Propensity-score matching (1:3) adjusted 
for demographic/health characteristics between those with and 
without narcolepsy (controls). Chi-square tests and t-tests com-
pared comorbidities, symptoms of depression and anxiety, and 
health-related quality of life (HRQoL) between groups.
Results: Before matching, respondents with narcolepsy (n=335; 
female=56%; mean age, 45.5 years; White=68%) and without 
narcolepsy (n=141,072; female=55%; mean age, 47.8 years; 
White=72%) were included. Additionally, the narcolepsy cohort 
had higher mean [SD] body mass index (30.1 [8.4] vs 27.6 [7.1], 
p<.001) and were more likely to have obesity (44% vs 28%, 
p<.001) and be current smokers (25% vs 17%, p<.001) than 
those without narcolepsy. After matching, the narcolepsy cohort 
reported more frequent physician-diagnosed psychiatric comor-
bidities vs controls, including depression (58% vs 32%, p<.001), 
anxiety (54% vs 33%, p<.001), and ADHD (20% vs 6%, p<.001). 
The narcolepsy cohort had higher reporting of moderate-to-se-
vere depression symptoms via Patient Health Questionnaire-9 

(52% vs 33%, p<.001) and moderate-to-severe anxiety via 
Generalized Anxiety Disorder Questionnaire-7 (41% vs 26%, 
p<.001). On the Brief  Resilience Scale, more respondents with 
narcolepsy reported low resiliency scale score vs controls (43% 
vs 28%, p<.001). Compared with controls, the narcolepsy cohort 
scored lower on HRQoL measures, including mean [SD] mental 
health composite (32.8 [11.3] vs 40.6 [12.6], p<.001) and physical 
health composite (35.7 [11.4] vs 42.9 [11.6], p<.001) scores of the 
RAND 36-Item Health Survey. The narcolepsy cohort reported 
greater impairment of daily activities vs controls (51% vs 34%, 
p<.001).
Conclusion: Narcolepsy is associated with broad clinical and 
humanistic burden. Those with narcolepsy had more frequent 
psychiatric comorbidities, more severe depression and anxi-
ety symptoms, less self-reported resiliency, and lower HRQoL. 
Future strategies should focus on comprehensive management 
that prioritizes mental health, while investigating new treatments 
that may improve HRQoL for narcolepsy patients.
Support (if any): Alkermes, Inc.
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Introduction: Narcolepsy is a chronic neurological disorder that 
typically begins in childhood or young adulthood. This study 
compared economic outcomes between those with and without 
narcolepsy to characterize personal and societal financial burden 
associated with this rare condition.
Methods: This study was a retrospective, cross-sectional analy-
sis of 2021/2023 US National Health and Wellness Survey data. 
The narcolepsy cohort had a self-reported physician diagnosis of 
narcolepsy. Propensity-score matching (1:3) adjusted for demo-
graphic/health characteristics between those with and without 
narcolepsy (controls). Chi-square tests and t-tests compared 
economic outcomes between groups (eg, healthcare resource use, 
work impairment, medical and indirect costs).
Results: Before matching, respondents with narcolepsy (n=335; 
female=56%; mean age, 45.5y; White=68%) and without narco-
lepsy (n=141,072; female=55%; mean age, 47.8y; White=72%) 
were included. The narcolepsy cohort had lower socioeconomic 
status vs those without: less likely to receive college degree (45% 
vs 52%, p<.05), less likely to be employed full-time (36% vs 46%, 
p<.001), more likely to receive disability (10% vs 3%, p<.001), 
more likely to have <$25,000 annual household income (22% vs 
12%, p<.001), and more likely to report food insecurity (39% vs 
18%, p<.001). After matching, the narcolepsy cohort reported 
significantly more outpatient visits vs controls (11.6 vs 6.2 aver-
age visits during prior 6 months, p<.001), including more visits 
to neurologists, psychiatrists, and pulmonologists (all p<.001). 
The narcolepsy cohort reported significantly higher hospitali-
zations (≥1 visits; 27% vs 16%, p<.001) and emergency depart-
ment visits (≥1 visits; 31% vs 22%, p<.01) during prior 6 months 
vs controls. Those with narcolepsy had an additional $14,492 
per-person-per-year in medical expenses (average annual medi-
cal costs: $37,815 vs $23,323, p<.001). Of those employed, the 
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narcolepsy cohort reported significantly higher levels of work-re-
lated impairment vs controls, including absenteeism (21% vs 
12%, p<.001) and presenteeism (44% vs 29%, p<.001). The nar-
colepsy cohort had an additional $12,853 per-person-per-year in 
lost wages to employers (average annual indirect costs: $30,075 
vs $17,222, p<.001).
Conclusion: Narcolepsy is associated with reduced socioeco-
nomic outcomes. Those with narcolepsy had greater annual 
medical and indirect costs than controls. Research should assess 
how psychosocial supports and treatments may improve health-
care utilization and overall financial burden among those living 
with narcolepsy.
Support (if any): Alkermes, Inc.
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Introduction: Central disorders of hypersomnia (CDH), charac-
terized by excessive daytime sleepiness, frequently overlap with 
major depressive disorder (MDD), complicating diagnosis and 
treatment. Understanding the prevalence of CDH in MDD is 
crucial for enhancing diagnostic accuracy and optimizing treat-
ment strategies. This systematic review and meta-analysis aimed 
to estimate the pooled prevalence of CDH in MDD patients and 
explore variations based on demographic, geographic, and meth-
odological factors.
Methods: A comprehensive search of PubMed, Embase, 
Cochrane Library, PsycINFO, and CINAHL was conducted 
to identify observational studies reporting CDH prevalence in 
MDD patients. Eligible studies were assessed for quality using 
the Newcastle-Ottawa Scale. Data were extracted systematically, 
and a random-effects model was employed to calculate pooled 
prevalence and explore heterogeneity. Subgroup analyses were 
conducted by age, gender, diagnostic criteria, geographic region, 
and study type. Publication bias was evaluated using funnel plots 
and Egger’s test, with trim-and-fill adjustments applied.
Results: Twelve studies met inclusion criteria, comprising a 
total of  71,633 MDD patients. The pooled prevalence of  CDH 
was 20.23% (95% CI: 7.31%–44.93%), increasing to 30.17% 
(95% CI: 18.24%–42.09%) after accounting for publication 
bias. Subgroup analyses revealed the highest prevalence among 
adolescents (34.2%, 95% CI: 24.1%–44.3%), followed by adults 
(23.5%, 95% CI: 15.0%–32.0%), and older adults (10.3%, 95% 
CI: 4.5%–16.1%). Gender-based analyses indicated slightly 
higher prevalence among males (31.8%, 95% CI: 19.2%–47.8%) 
compared to females (30.5%, 95% CI: 15.9%–50.6%), although 
overlapping confidence intervals suggest these differences are 
not statistically significant. Geographic variations showed 
the highest rates in Asia (24.7%, 95% CI: 16.4%–33.0%) and 
Europe (21.8%, 95% CI: 13.1%–30.5%). Diagnostic criteria 
analysis revealed slightly higher prevalence in studies using 
DSM-V (22.7%, 95% CI: 14.1%–31.3%) compared to DSM-IV 
(19.5%, 95% CI: 12.0%–27.0%). Funnel plots indicated poten-
tial publication bias, and sensitivity analyses confirmed the 
robustness of  the findings.
Conclusion: CDH is highly prevalent in MDD patients, with 
significant variations across demographic and methodological 
subgroups. These findings underscore the importance of routine 

sleep assessments in MDD management and highlight the need 
for integrated diagnostic and treatment approaches. Future 
research should focus on elucidating causal relationships and 
addressing gaps in underrepresented populations to improve 
care for patients with comorbid CDH and MDD.
Support (if any): 
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Introduction: Narcolepsy and idiopathic hypersomnia (IH) are 
rare central disorders of hypersomnolence associated with diag-
nostic delays, comorbidities, and disease burden. Understanding 
how healthcare providers (HCPs) diagnose and treat these 
patients could help inform effective diagnostic and management 
strategies. We described the HCP specialties who managed peo-
ple with narcolepsy or IH in the real-world clinical practice in 
the US.
Methods: The study identified a cohort of individuals with a 
diagnosis of narcolepsy or IH from Optum’s Market Clarity 
integrated claims and electronic healthcare record database 
from January 01, 2014 to December 31, 2021, and the HCPs 
who managed them over a 12-month observation period. HCP 
encounters, dispensings of narcolepsy-specific medications (oxy-
bates or Wakix), and sleep evaluations were described by HCP 
specialty. Evaluations included any polysomnography, multiple 
sleep latency test, or orexin-A/hypocretin-1; and human leuko-
cyte antigen or lumbar puncture testing on claims with narco-
lepsy/IH diagnoses. A sample of 1,000 HCPs from narcolepsy/
IH-related claims were further characterized by linked data of 
their patient encounters over a year to examine diagnoses, medi-
cations, and other evaluations.
Results: Overall, 68,328 individuals qualified for the study 
(10,054,075 encounters with 506,236 HCPs over 12-month 
observation period). 378,994 of the medical claims included any 
diagnoses of narcolepsy/IH, and 70,473 were for narcolepsy/
IH as primary diagnoses. 12.1% of overall HCP encounters 
were with internal medicine, and 11.5% were with primary care. 
Sleep specialists, neurologists, and pulmonologists accounted for 
0.2%, 2.2%, and 1.5%, respectively. Patients on narcolepsy/IH 
medical claims accounted for a median of 2% of all patients with 
medical claims among sleep specialists (increased to 5% for 75th 
percentile and to 10% for 90th percentile). Prescribers of narco-
lepsy medication followed a similar pattern with overall higher 
proportions of narcolepsy/IH patients (median of 3%; 75th per-
centile of 6%). Over 80% of sleep specialists did not prescribe 
any narcolepsy-specific medications.
Conclusion: In this large real-world US population, people with 
a diagnosis of narcolepsy or IH constitute a very small com-
ponent of the overall HCP patient clinical cohort, even among 
sleep specialists. Specialists who manage a larger number of 
patients with narcolepsy/IH more commonly prescribe narco-
lepsy-specific medication.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.
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Introduction: Central disorders of hypersomnolence, such as 
narcolepsy and idiopathic hypersomnia (IH), contribute to qual-
ity-of-life challenges, including entering or maintaining relation-
ships. A social listening analysis was conducted to characterize 
the emotions and effects of narcolepsy and IH on romantic/
social partners.
Methods: This social listening analysis used natural language 
processing and other statistical techniques to analyze 447,347 
posts and comments shared (August 2011 to September 2024) 
from 2 subreddits (r/Narcolepsy and r/idiopathichypersomnia) 
and the PWN4PWN Facebook group. The process used an 
Attributes of Daily Living (ADL) model to identify sleeping 
paragraphs and a span recognition model to filter paragraphs 
with spans labeled “relationship.”
Results: A total of  227,276 paragraphs that discussed sleep-
ing were identified by the ADL model; of  these, 8,871 (3.9%) 
also mentioned a partner. Across all conversations that men-
tioned both sleeping and a partner, the most common topics 
identified were sleep medication usage, narcolepsy journey, 
Xyrem/Xywav, falling asleep, medical diagnosis journey, and 
vivid dreaming. Of the most common sleep-related clinical 
topics identified, nighttime sleep disruptions were more likely 
to co-occur with the mention of  a partner (OR [95% CI]; bad 
dreams, 2.8 [1.6-4.8]; night terrors, 2.2 [1.7-2.9]; rapid eye move-
ment behavior disorder, 2.0 [1.3-3.0]; nightmares, 1.8 [1.5-2.1]; 
vivid dreams 1.4 [1.1-1.7]). The primary emotions expressed 
in paragraphs mentioning both sleep and a partner were fear 
(28.2%), anger (23.2%), and happiness (22.8%). In conversa-
tions that mentioned both sleep and a partner, the most asso-
ciated sleep-related clinical topic and emotion (standardized 
pointwise mutual information squared [PMI2]) were sleep 
paralysis and fear (3.0). In paragraphs that discussed sleep and 
a partner, naps were associated with multiple emotions includ-
ing frustration (2.6), love (2.5), anger (2.2), annoyance (1.7), 
and worry (1.6); sleepiness was associated with anger (1.9) and 
frustration (1.9); nightmares and night terrors were associated 
with fear (1.9 and 1.8, respectively).
Conclusion: These data suggest that nighttime sleep symp-
toms, including parasomnias, may be a source of  con-
cern within relationships of  people with narcolepsy or IH. 
Sleepiness and bed sharing with a partner with narcolepsy 
or IH may cause relationship tension given the strong asso-
ciation with emotions with a negative connotation, such as 
anger and frustration.
Support (if any): Avadel Pharmaceuticals

Abstract citation ID: zsaf090.0810

0810
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Introduction: While increased costs and mortality in people 
with narcolepsy are well-established, the underlying drivers of 
these outcomes remain underexplored. This study aimed to 
identify and quantify the probable causes of  elevated direct 
costs, indirect costs, and mortality in people with narcolepsy 
versus controls.
Methods: We reviewed patient-reported consequences of narco-
lepsy, focusing on those impacting healthcare resource use, pro-
ductivity, and mortality. Costs, mortality, and prevalence of each 
impact in the US general population were obtained from nation-
ally representative data. Systematic and targeted literature reviews 
identified odds ratios for each impact in people with narcolepsy 
versus controls, selecting values from the most representative and 
rigorous studies. Few studies provided separate odds ratios for 
narcolepsy type 1 and type 2 compared with controls, and those 
that did generally reported no significant differences between 
the types. A model was developed to deterministically calculate 
average age-adjusted costs and mortality for an individual with 
narcolepsy compared with a control. Treatment-related costs were 
excluded.
Results: The annual incremental cost of  narcolepsy was $18,735 
(2024 US Dollars) per person. The largest contributor was pro-
ductivity loss ($8,645/year), followed by healthcare costs asso-
ciated with non-vehicular accidental injuries ($2,480/year), 
cardiovascular disease and events ($2,310/year), depression 
and anxiety ($2,110/year), headaches/migraines ($1,620/year), 
suicidal thinking and behavior ($1,050/year), and motor vehi-
cle accidents ($520/year). Fatal cardiovascular events, non-ve-
hicular accidental injuries, motor vehicle accidents, and suicide 
resulted in a 40% greater risk of mortality for people with narco-
lepsy compared with controls (average lifetime hazard ratio 1.4).
Conclusion: This study is the first to quantify increased costs and 
excess mortality in people with narcolepsy based on their probable 
causes. Our model results align with annual costs and mortality 
hazard ratios reported in previous database studies, while provid-
ing deeper insight into the specific contributors to narcolepsy’s 
economic burden. Identifying the most costly and fatal aspects of 
narcolepsy is a critical step towards assessing the value of treat-
ments that reduce these impacts. Understanding the cost of illness 
and mortality also helps inform policymakers about the severity 
and unmet needs of this underappreciated yet devastating disease.
Support (if any): Funded by Takeda Pharmaceutical Company 
Limited.

Abstract citation ID: zsaf090.0811

0811
CHARACTERIZING PATIENT-REPORTED COGNITIVE 
SYMPTOMS AND THEIR IMPACT ON DAILY LIFE IN 
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Introduction: Narcolepsy type 1 (NT1) is a chronic, rare neuro-
logical disorder with a significant impact on daily life. It is char-
acterized by a pentad of symptoms including excessive daytime 
sleepiness (EDS), cataplexy, disrupted nighttime sleep, hypnagogic 
and hypnopompic hallucinations, and sleep paralysis. Cognitive 
symptoms associated with narcolepsy are understudied in NT1 
but have substantial impacts on daily life. This study investigated 
the nature of cognitive symptoms experienced by adults with NT1 
and the impact on daily life using semi-structured interviews.
Methods: In-depth, qualitative interviews were conducted with 
adults diagnosed with NT1 in the USA. Participants were recruited 
through 1) a patient advocacy organization (via social media and 
the organization’s website); 2) a professional market research 
organization; and 3) participant referrals. Individual interviews 
were conducted by telephone, followed a semi-structured guide 
and lasted ~90 minutes. The qualitative analysis was informed by 
an adapted grounded theory approach. Analyses identified key 
conceptual themes related to cognitive symptoms associated with 
NT1 in adults and their consequences for daily life.
Results: Of the 46 participants, 45 (98%) reported cognitive 
symptoms, with the most common being trouble remembering 
(89%, n=41) and difficulty with focus/sustained attention (87%, 
n=40). Most participants characterized cognitive symptoms 
as severe or moderate (79%, n=33/42) and reported symptoms 
occurring daily (73%, n=30/41). Of participants who rated the 
current impact of cognitive symptoms on their functioning/daily 
life, two-thirds (67%, n=22/33) reported that cognitive symp-
toms had a severe or moderate impact. Notably, 12/45 (27%) 
participants reported no improvement and 29/45 (64%) reported 
incomplete resolution of cognitive symptoms following drug 
treatments for NT1 symptoms, including EDS; 4/45 (9%) partic-
ipants did not provide a response.
Conclusion: This investigation showed that cognitive symptoms 
among adults with NT1 are frequent, severe, and interfere with 
daily life activities. As such, the current pentad of narcolepsy 
symptoms represents an incomplete clinical picture. These find-
ings suggest that cognitive symptoms should be considered a core 
feature of the disease. In many participants, cognitive symptoms 
persisted despite treatment. These data highlight a clear unmet 
need to assess cognitive function in people with NT1 and iden-
tify treatments that address NT1-associated cognitive symptoms.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.
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Introduction: People with central disorders of hypersomnolence 
(CDH) experience difficulties with sustained attention and asso-
ciated difficulties in daily living. The Psychomotor Vigilance Test 

(PVT) is used widely to measure impairment in attention arising 
from disruption to sleep in healthy adults and in individuals with 
sleep/wake disorders. The PVT is therefore useful and relevant 
as an outcome for clinical trials of medicines designed to treat 
disorders in which there is a disruption to attentional processes, 
such as CDH. Interpretation of PVT clinical trial data for new 
medicines would be improved by the presence of a framework 
that aggregates the nature and magnitude of performance 
changes on the PVT in response to drugs that either depress or 
activate the central nervous system (CNS). We reviewed stud-
ies using PVT to assess the effects of CNS-active compounds 
on sustained attention in clinical trials, focusing on its utility in 
determining treatment efficacy and safety.
Methods: A systematic review and meta-analysis of 77 clinical tri-
als that included the PVT as an outcome measure was conducted. 
These trials were conducted on healthy adults with and without 
sleep disruption, and in adults with diagnosed sleep disorders. 
Data were extracted from studies conducted after 2000, including 
placebo-controlled and experimental trials with CNS-active drugs.
Results: Among the 77 trials investigated, 84% (n=65) used PVT 
reaction time (RT) and 74% (n=57) used PVT lapses in attention 
(RT >500 ms) as the main outcome measures. Adults with sleep 
disorders showed significant impairment in both outcome meas-
ures compared with healthy adults. Sedative drugs increased 
lapses, while CNS-activating drugs improved both RT and 
lapses. Benchmark interventions, including modafinil and sleep 
deprivation, produced clinically meaningful changes in reaction 
time (≥38.4 ms) and lapses (≥3).
Conclusion: The PVT has been used widely to assess the effects 
of CNS-active compounds on sustained attention. Its ability to 
measure response speed and lapses in attention makes it valuable 
for evaluating drug effects on sustained attention, especially in 
CDH populations. The PVT’s predictive validity and broad use 
across pharmaceutical, academic, and military trials underscores 
its importance in drug development and safety monitoring.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.
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CLINICAL AND POLYSOMNOGRAPHIC 
CHARACTERISTICS OF PATIENTS WITH IDIOPATHIC 
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Introduction: Idiopathic hypersomnia (IH) presents with debili-
tating daytime sleepiness. The pathophysiology of IH is poorly 
understood and there is lack of data concerning thoroughly 
documented comorbidities such as major depressive disorder 
(MDD), coupled with polysomnography (PSG) and multiple 
sleep latency test (MSLT) findings. We aimed to characterize 
clinical and PSG/MSLT characteristics of IH patients with and 
without MDD, seen within the Lehigh Valley Health Network.
Methods: We performed a chart review of all IH cases seen 
between 2000 and 2022, extracting presenting clinical features, 
comorbidities, PSG and MSLT findings. Descriptive statistics 
were generated for the entire sample and bivariate analyses were 
conducted to highlight differences between patients with MDD 
compared to those without.
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Results: We included 142 patients diagnosed with IH, based 
on the International Classification of Sleep Disorders-3 crite-
ria. Age at onset was 25.33±7.93 years and 119 (83.80%) were 
female. Average Epworth Sleepiness Scale (ESS) was 16.77±2.92. 
The most common presenting symptoms were sleep iner-
tia [68(47.89%)], non-refreshing naps [48 (33.8%)], disrupted 
sleep [36(25.35%)]. MDD was the most frequent mood disor-
der [77(54.23%)]. Compared to patients without MDD, MDD 
patients had older age at onset (27.10±8.32 versus 23.23±6.94 
years; p=0.003), lower ESS (15 versus 19; p< 0.0001), reported 
more frequently distrupted sleep [28(36.36%) versus 8(12.31%); 
0.001], less non-refreshing naps [16(20.78%) versus 32(49.23%); 
p< 0.001] and less sleep inertia [30(38.96%) versus 38(58.46%); 
p=0.02]. Review of overnight PSG data among the whole cohort 
showed a median sleep efficiency of 90% (IQR:86%-95%), sleep 
latency of 13.50 minutes (IQR:6-33), REM latency of 122.5 min-
utes (IQR:79.50-183.50). On MSLT, average sleep latency was 
5.21±2.08 minutes. Only 23 (16.20%) patients had sleep onset 
REM periods (SOREMP) on MSLT. Fewer patients with MDD 
[7 (9.09%)] had SOREMPs compared to patients without MDD 
[(16 (24.62%)] (p=0.0124). MDD patients had longer sleep 
latency [15.50 (7-36.50) versus 9.50 (4-22.50) minutes; p=0.002].
Conclusion: Our study highlights significant clinical and pol-
ysomnographic differences in IH patients with and without 
MDD. These findings underscore the importance of recognizing 
MDD as a comorbidity in IH, as it may influence clinical pres-
entation and diagnostic features. Further research may elucidate 
underlying mechanisms and optimize management strategies for 
this subset of patients.
Support (if any): 
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POSTURAL ORTHOSTATIC TACHYCARDIA 
SYNDROME, HYPERMOBILITY, AND HYPERSOMNIA: 
CHARACTERIZING AN EMERGING PHENOTYPE
Cosmo Fowler1, Doo Choi1, Komal Kaur1, Briana Makadia1, 
Donald Bliwise1, Lynn Trotti1

1 Emory University School of Medicine

Introduction: Hypermobility syndromes (including Ehlers-
Danlos [EhD]) and postural orthostatic tachycardia syndrome 
(POTS) have each been associated with sleep disorders, as well 
as each other. We aimed to characterize the association of these 
diagnoses with hypersomnia as well as an overlap phenotype 
in which all three are present using a large, national electronic 
health record (EHR) database.
Methods: We queried the TriNetX U.S. Collaborative Network, 
an EHR and claims-derived database of >120 million patients 
from 69 healthcare organizations in the US. We searched for 
patients with diagnoses of either EhD (ICD-10-CM Q79.6) or 
hypermobility syndrome (M35.7) as well as POTS (G90.A) and 
hypersomnia (G47.1). We then utilized a commonplace index 
event (encounter for immunization, Z23) between 10/2015 – 
10/2024 in patients with and without EhD/hypermobility and 
POTS to examine the risk of being diagnosed subsequently with 
hypersomnia, repeating this analysis after incorporating demo-
graphics into a 1:1 propensity matched model.
Results: There were 146,306 patients with a diagnosis of EhD/
hypermobility, 75,366 with POTS, and 717,206 with hypersom-
nia within the dataset. Hypersomnia was associated with both 
EhD/hypermobility (4.9% prevalence vs 0.6% in non-EhD/

hypermobility patients, Χ2 = 45,697, p< 0.001) and POTS (6.0% 
vs 0.6%, Χ2 = 36,719, p< 0.001), and there were 1,584 patients 
with all three diagnoses. This overlap population is 92% female 
and 86% Caucasian, with a mean age of 33 (SD 11, range 7–85). 
Using a commonplace index event (overall N = 15,219,962) and 
after propensity matching, EhD/hypermobility represented a 
significant risk for subsequent hypersomnia (RR 4.2, CI 3.8–4.7) 
and POTS (RR 63.4, CI 48.3–83.1), while POTS represented a 
significant risk for subsequent hypersomnia diagnosis (RR 3.7, 
CI 3.2–4.3) and EhD/hypermobility (RR 55.4, CI 42.4–72.4); all 
p< 0.001. The presence of EhD/hypermobility and POTS com-
bined was associated with hypersomnia after matching (RR 6.5, 
CI 4.8–9.0, p< 0.001).
Conclusion: Our findings showed significant overlap between 
EhD/hypermobility and POTS diagnoses and hypersomnia, with 
the combination of both being more strongly associated with a 
future diagnosis of hypersomnia than either alone. This supports 
the hypothesis of a common disease entity, the characterization 
of which demands further study.
Support (if any): NS111280
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Mauro Manconi3
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Introduction: Insufficient sleep syndrome (ISS) represents an 
emerging health concern but remains poorly defined as a diag-
nostic entity. In the present study, we aimed to clarify the lon-
gitudinal course of ISS and to identify prognostic factors by 
comparing remitting and non-remitting patients.
Methods: Fifty-five patients with ISS underwent a comprehensive 
clinical evaluation at baseline and during a follow-up visit. This 
evaluation included sleep symptoms, sleep logs, medications, and 
comorbidities. Additionally, actigraphy, video-polysomnography, 
and a multiple sleep latency test were conducted at baseline.
Results: During the follow-up visit, 69% of patients still met the 
criteria for a clinical diagnosis of ISS, experiencing symptoms 
such as daytime sleepiness, disrupted nighttime sleep, unre-
freshing sleep, and sleep attacks. Comparing sleep patterns of 
remitters and non-remitters based on sleep diaries, we observed 
that remission is associated with not only an increase in total 
sleep time but also a more regular sleep schedule. This regularity 
includes a reduction in napping and a lesser difference in sleep 
timings between weekdays and weekends. However, comparing 
baseline clinical and instrumental data between remitters and 
non-remitters revealed no significant differences, hindering the 
use of these features as prognostic factors.
Conclusion: Given the low remission rate with standard treat-
ment, we propose the following: (1) Criterion E (extension of 
total sleep time results in resolution of the symptoms of sleep-
iness) should be considered supportive rather than necessary; 
and (2) specific cognitive-behavioral therapy protocols target-
ing the cognitive factors underlying sleep-depriving behaviors 
are required, as single routine behavioral interventions are 
insufficient.
Support (if any): 
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Introduction: This study aimed to investigate the effect of age 
at onset on the clinical characteristics and multiple sleep latency 
test (MSLT) findings in patients with narcolepsy.
Methods: We recruited 135 patients with narcolepsy who under-
went MSLT and fulfilled the diagnostic criteria for narcolepsy 
type 1 (NT1) or type 2 (NT2). The age at onset of narcolepsy 
was defined as the age at which either excessive daytime sleepi-
ness or cataplexy first occurred. We compared the clinical, PSG, 
and MSLT findings between the early- and late-onset groups. 
Correlation and multiple linear regression analyses were used to 
determine the effect of age at onset as a continuous variable. We 
also performed survival analyses to confirm the effect of age at 
onset on MSLT parameters. Statistical significance was defined 
as a two-tailed P-value of < 0.05.
Results: The mean age at onset was 18.3 ± 8.8 years and 79 
(58.5%) patients were female. Seventy (51.9%) patients were 
diagnosed with NT1 and 65 (48.1%) were diagnosed with NT2. 
Patients with early onset had a higher rate of sleep-onset rapid 
eye movement periods (SOREMPs) than those with late onset in 
the first nap of the MSLT (81.9% vs. 63.3%, P = 0.031). However, 
the clinical symptoms of narcolepsy did not differ between 
the two age groups. In multiple linear regression analysis, age 
at onset was significantly associated with MSLT REM sleep 
latency (β = 0.057, 95% confidence interval [CI] 0.011-0.103, P = 
0.015) after adjusting for covariates. Survival analysis confirmed 
that the early onset of narcolepsy (hazard ratio 2.340, 95% CI 
1.396-3.920, P = 0.001) was associated with a higher probability 
of SOREMPs in the first nap trial of MSLT.
Conclusion: Younger age at the onset of narcolepsy was asso-
ciated with shorter REM sleep latency and higher SOREMP 
probability on the MSLT. Furthermore, the effect of age at 
narcolepsy onset on the incidence of SOREMPs was most pro-
nounced during the first nap of MSLT. Our results suggest that 
early onset of narcolepsy may be associated with great disease 
severity, specifically related to REM sleep dysregulation.
Support (if any): 
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INCREASED SLEEP PROPENSITY WITHOUT A 
COMPLAINT OF EXCESSIVE DAYTIME SLEEPINESS IS 
PROTECTIVE OF INCIDENT HYPERTENSION
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Introduction: Pathological sleepiness has been associated with 
significant medical morbidity in clinical samples. We have pre-
viously shown that physiological sleepiness (i.e., objective short 

sleep latencies) in otherwise healthy individuals is not associated 
with cardiovascular risks. The aim of this study was to examine 
whether physiological sleepiness in individuals without a com-
plaint of excessive daytime sleepiness (EDS) is protective of inci-
dent hypertension.
Methods: From a random, general population sample of 1741 
adults of the Penn State Cohort, 1395 were followed-up after 
7.5 years and 659 (55% women, aged 49.72± 13.08) have neither 
hypertension nor complaint for EDS at baseline. All subjects 
underwent 8-hour polysomnography. Based on previous stud-
ies, physiological sleepiness was defined as a sleep latency (SL) 
≤ 7 minutes. Hypertension was determined by a self-report of 
receiving treatment for high blood pressure. EDS was defined 
as the absence of a report of moderate-to-severe daytime sleep-
iness/drowsiness and/or irresistible sleep attacks. Binary logistic 
regression was performed while controlling for age, BMI, sex, 
race, smoking, alcohol use, caffeine use, diabetes, depression, 
total sleep time, wake time after sleep onset, OSA, follow-up 
duration and sampling weight.
Results: The incidence of hypertension was significantly lower 
in subjects with short SL (i.e., ≤ 7 minutes; 8.8%) as compared 
to those with intermediate SL (i.e., 8-30 minutes; 17.3%) and 
long SL (i.e., ≥ 30 minutes; 19.1%), respectively (both p< 0.05). 
There was a negative association between short sleep latency and 
incident hypertension after controlling for age, BMI, sex, race, 
smoking, alcohol use, caffeine use, diabetes, depression, total 
sleep time, wake time after sleep onset, OSA, follow-up duration 
and sampling weight. (OR=0.45; 95%CI=0.24-0.86; p=0.02).
Conclusion: This study confirms and expands our previous find-
ings that physiologically sleepy individuals without a complaint 
of excessive daytime sleepiness are protected of hypertension 
risk. It appears that asymptomatic increased sleep propensity is 
not perceived as stressful or interfering with subjects’ daily func-
tion and possibly is associated with lower activity of the stress 
system (i.e., sympathetic system and HPA axis). Additional stud-
ies are needed to explore further the psychological and physio-
logical profile of these individuals.
Support (if any): 
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AND ICSD-3 CRITERIA CONTRIBUTES TO 
MISDIAGNOSIS IN CENTRAL DISORDERS OF 
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Introduction: Central Disorders of Hypersomnolence (CDH) 
are classified primarily by polysomnography-multiple sleep 
latency test (PSG-MSLT). Lack of biomarkers, variable MSLT 
results in disorders other than narcolepsy type 1 (NT1) and 
inaccessibility of 24-hr PSG and actigraphy in most U.S. sleep 
centers contribute to misdiagnoses. We compared CDH diagno-
ses by sleep expert clinical phenotyping and ICSD-3 criteria to 
estimate the magnitude of potential misdiagnosis in a U.S. qua-
ternary care sleep center.
Methods: This retrospective study included patients evalu-
ated for hypersomnolence at Cleveland Clinic (January 2003 
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- August 2024). Patient with a clinical diagnosis of NT1, NT2, 
and IH based on sleep physician clinical history were included. 
ICSD-3 diagnoses were based on PSG/MSLT SOREMPs and 
MSLT mean sleep latency (MSL): narcolepsy: MSL< 8 min + 
>2SOREMPs; IH: MSL< 8 min + < 2SOREMPs. Those not 
meeting ICSD-3 criteria were considered undiagnosed. ICSD-3 
diagnoses were analyzed between clinical groups using ANOVA, 
Kruskal-Wallis, and Pearson chi-square tests, followed by pair-
wise comparisons.
Results: Of 489 patients (33.6±13.6 yrs, 78.7% female), 
72(14.7%) had NT1, 121(24.7%) NT2, and 296(60.5%) IH. 
More NT1 and NT2 patients had >2 SOREMPs than IH (NT1-
81.9%, NT2-71.1%, IH-12.4%, p< 0.001). MSL was longer in IH 
than narcolepsy (IH-8.1±4., NT1-4.9±3.8, NT2-5.4±3.2 min, 
p< 0.001). Percentage agreement between ICSD-3 and clinical 
diagnoses was 100% for NT1, but lower for NT2 and IH (NT2-
61.2%,IH-58.1%, p< 0.001). Among clinical NT1, 26.4% did not 
meet PSG-MSLT criteria. Among clinical NT2, 38.9% had dif-
ferent ICSD-3 diagnoses: 24% reclassified as IH and 14.9% were 
undiagnosed. Among clinical IH, 41.9% had different ICSD-3 
diagnosis: 0.6% reclassified as NT2 and 41.2% were undiag-
nosed. Overall, 28.6% of CDH patients diagnosed based on clin-
ical criteria were not diagnosed as CDH by ICSD-3 criteria due 
to lack of sleep laboratory findings.
Conclusion: This study showed diagnostic discrepancies between 
clinical phenotyping and ICSD-3 criteria for NT2 and IH, while 
NT1 diagnoses aligned. Over a quarter of clinically diagnosed 
patients remained undiagnosed by ICSD-3 criteria. These findings 
illustrate limitations of current diagnostic criteria and the need 
for to improve diagnostic accuracy in the evaluation of CDH.
Support (if any): 
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Introduction: Narcolepsy and idiopathic hypersomnia (IH) are 
associated with diagnostic delays, comorbidities, and disease 
burden. Understanding how healthcare providers diagnose and 
treat patients could inform more timely and effective strategies 
for diagnosis and patient management. This study utilized phy-
sician-recorded electronic health record (EHR) clinical notes 
linked to claims data to understand patient management, symp-
toms and concerns, clinical features, and diagnostic journey of 
patients with narcolepsy type 2 (NT2) or IH in a large real-world 
US population.
Methods: Medical notes (n=400) for 70 patients sampled from a 
large cohort (n=51,548 patients) diagnosed with NT2 or IH were 
qualitatively reviewed utilizing Optum’s Market Clarity inte-
grated claims and EHR database based on data from January 
01, 2014, to December 31, 2021. A grounded theory qualitative 
methodology has been applied to develop a schema of clinical 

terms and concepts and to summarize the frequencies of clinical 
terms. Classification categories included symptoms, diagnosis, 
testing and procedures, treatments, comorbidities, non-pharma-
cological management, and social/family/work factors. Patient 
narratives were described. Results were contextualized in the 
larger population.
Results: Patients median age was 39 years and 81% were female. 
Narcolepsy/IH-specific symptoms were documented for 70% 
of patients (excessive daytime sleepiness: 59%, disturbed night-
time sleep: 37%); 84% reported narcolepsy/IH-related symptoms 
(most commonly depression: 51% and anxiety: 46%), and 94% 
reported symptoms of any kind. Diagnostic/sleep evaluations 
were reported for 49% of patients, most commonly the multiple 
sleep latency test (36%) or polysomnography (30%). Treatments 
were recorded for 83% of patients; 77% with any narcolepsy-spe-
cific treatment (modafinil [31%], amphetamine-dextroamphet-
amine [26%], armodafinil [24%], methylphenidate HCI [20%], 
and oxybates [11%]); 53% with non-pharmacological measures, 
including exercise (30%), sleep hygiene (24%), weight manage-
ment (23%), caffeine use (23%), and dietary management (21%). 
Social/family/work factors were rarely documented (overall: 
16%, work productivity loss: 11%, and social support ≤4%), but 
documented more often for patients with treatment changes 
(overall: 26%; work productivity loss: 19%).
Conclusion: Physician notes of patients with NT2/IH inconsist-
ently reported symptoms, diagnostic evaluations and treatments. 
Social/family/work factors were rarely reported. These findings 
are indicative of under-recognition of the full NT2/IH patient 
burden and highlight the need for improved patient management.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.
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CORRELATION BETWEEN EPWORTH SLEEPINESS 
SCALE SCORES AND MEAN SLEEP LATENCIES: A 
MULTIPLE PATHOLOGY CROSS-SECTIONAL ANALYSIS
Ricardo Concepcion1, Shaheryar Usman1, Adrienne DaGue1, 
Amira Dalmazio1, Calli Bertschy1, Lilit Sargsyan1, Reeba Mathew1, 
Ruckshanda Majid2

1 University of Texas Health Science Center at Houston, 2 
McGovern Medical School UT Health

Introduction: The correlation between the Epworth Sleepiness 
Scale (ESS) and mean sleep latency (MSL) on a Multiple Sleep 
Latency Test (MSLT) has been the subject of extensive research 
in sleep medicine. Higher ESS scores are often associated with 
shorter sleep latencies on MSLT. However, this finding has not 
been consistent in all clinical contexts. We performed a cross-sec-
tional analysis of MSLT studies, testing this correlation while 
taking into consideration different final sleep diagnoses.
Methods: MSLTs performed at Memorial Hermann Sleep 
Disorders Center at Texas Medical Center between November 
2020 and November 2024 were reviewed. Exclusion criteria 
included insufficient polysomnographic data quality or unavaila-
ble final report. Demographic and polysomnographic data were 
collected to include the MSLT findings and documentation of 
the final diagnosis. A correlation between the ESS scores and 
the MSLs was made with linear regression analysis (using a 95% 
confidence interval), first as an entire group followed by only 
those studies that met the criteria for narcolepsy (type 1 or 2).
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Results: 33 studies were identified, and 22 studies were included 
for analysis. The average age was 25.7 years (SD +/- 11.4), com-
prising 23% males and 77% females. The average ESS score was 
15.4 (SD +/- 4.9) and the average sleep time on the overnight 
PSG was 422 minutes (SD +/- 61.4). The prevalence of narco-
lepsy was 23%. The R2 value when comparing the ESS and MSL 
for the entire group was only 2%. When performing the same 
analysis on the studies that were diagnostic of narcolepsy, the R2 
was 82% (p-value 0.03) demonstrating a strong correlation. The 
average ESS in this subgroup was 17.2 (SD +/- 4.9).
Conclusion: When patients are referred for an MSLT, their ESS 
score is typically known. We found that patients diagnosed with 
narcolepsy had a higher correlation between their ESS score and 
the mean sleep latency on the MSLT compared to those who did 
not get a narcolepsy diagnosis. Thus, the ESS score is a strong 
predictor of a positive diagnosis of narcolepsy on an MSLT.
Support (if any): None.
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POSTURAL ORTHOSTATIC TACHYCARDIA SYNDROME 
IN IDIOPATHIC HYPERSOMNIA
AnnaClaire Osei-Akoto1, David Rye1, Kendall Nichols1, 
Mitchell Miglis2, Lynn Trotti1

1 Emory University School of Medicine, 2 Stanford University

Introduction: Idiopathic hypersomnia (IH) is a chronic neuro-
logic sleep disorder causing excessive daytime sleepiness despite 
normal or prolonged sleep durations, often impairing daily func-
tioning. Autonomic symptoms are common in people with IH. 
Postural orthostatic tachycardia syndrome (POTS), a form of 
autonomic dysfunction, is marked by symptomatic increased 
heart rate upon standing. This study aimed to investigate 
whether IH with comorbid POTS represents a distinct subtype 
of IH based on symptoms, signs, and treatment responses.
Methods: This retrospective study analyzed clinical data from 
IH patients who had (POTS+) or had not (POTS-) been diag-
nosed with POTS. We compared clinical, demographic, and 
sleep features between POTS+ and POTS−, employing Chi-
square, Fisher’s exact test, or t-tests, as indicated.
Results: Among 173 patients with idiopathic hypersomnia 
(IH), 75% were female, with a mean age of 43.1±15.3 years. 
Of these, 22 (12.7%) also had POTS. POTS+ patients were 
younger (38.3±10.7 vs. 43.8±15.8 years, p=0.04); gender distri-
bution did not differ. At baseline, POTS+ patients had similar 
Epworth scores (16.3±4.9 for POTS+ vs 14.9±4.9 for POTS-, 
p=0.49), Functional Outcomes of Sleep scores (FOSQ, 9.4±4.0 
vs 11.97±4.0, p=0.053), average weekday sleep durations 
(9.6±2.56 vs. 9.03±2.25 hours, p=0.46), and proportion with 
difficulty waking in the morning and cognitive symptoms. PSG 
sleep efficiency (89.3%±6.17% vs. 85.4%±10.63%, p=0.06), total 
sleep time (450.6±75.9 vs 424.2±80.9, p=0.27), and MSLT mean 
sleep latency (5.28± 2.53 vs 4.98±2.74, p=0.67) did not differ by 
group. Comorbidities such as Ehlers-Danlos syndrome (22.7% 
vs 1.3%, p=0.0004), fibromyalgia (22.7% vs 5.3%, p=0.01), and 
headaches (77.27% vs. 42.3%, p=0.002) were more common 
in POTS+, without significant differences for Hashimoto’s or 
mood disorders. The POTS+ group was more likely to have side 
effects from amphetamine-dextroamphetamine (58.3% vs 16.1%, 
p=0.004) and methylphenidate (41.7% vs 11.9% p=0.03) but not 
modafinil, armodafinil, solriamfetol or oxybates.

Conclusion: People with IH and comorbid POTS have similar 
IH symptom severity and PSG/MSLT findings to those with 
IH without POTS. However, those with POTS are more likely 
to also have comorbid Ehlers-Danlos, fibromyalgia, and head-
ache. The presence of POTS may signal an increased risk of side 
effects with traditional psychostimulants used for treating IH.
Support (if any): NS111280
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AI-ENABLED NARCOLEPSY TYPE-1 SCREENING WITH 
PPG: A PROOF-OF-CONCEPT STUDY
Chris Fernandez1, Sam Rusk1, Yoav Nygate1, Tom Vanasse1, 
Matt Sprague1, Jan Wodnicki1, Arturo Pina2, Enrique Torres2, 
John Bailey2, Sidhartha Dasgupta2, Omavi Bailey2, 
Nathaniel Watson3

1 EnsoData Research, EnsoData, 2 Biorhythms Center Integrative 
Sleep Medicine, 3 University of Washington

Introduction: While highly specific, the current diagnostic par-
adigm for type 1 narcolepsy (NT1), defined largely by sleep-on-
set REM period event (SOREMP) observations in PSGs and 
MSLTs, remains limited by its NT1 disorder sensitivity and 
procedural complexity. Machine learning methods have shown 
promise to accurately detect NT1 from PSG via comprehensive 
assessment of EEG biomarkers. Photoplethysmography (PPG), 
used for home sleep apnea testing, can determine sleep stages 
through machine learning without EEG. We explore whether 
such PPG-based sleep stages are robust enough to detect sleep 
architectural abnormalities specifically associated with NT1.
Methods: The dataset included a total of  N=110 patients, 
N=35 positive NT1 patients and N=75 negative NT1 subjects. 
The negative NT1 patients were composed of  N=61 confound-
ing hypersomnolence disorders and N=14 negative controls. 
We evaluated four separate input data types, trained with strat-
ified 10-fold cross-validation with supervised random forest 
machine learning (ML) models for NT1 detection. The follow-
ing 4 input data types are features derived from ML models 
applied for automated sleep staging of  EEG and PPG signals 
extracted respectively from overnight PSG: EEG-based sleep 
stage report indices (EEG-Stage), PPG-based sleep stage report 
indices (PPG-Stage), EEG-based hypnodensity derived features 
(EEG-Hypno), and PPG-based hypnodensity derived features 
(PPG-Hypno). To measure performance, we calculated the area 
under the receiver operating characteristic curve (ROC-AUC) 
for each model and performed a feature importance analysis 
for all models.
Results: ROC-AUC values were 0.889 and 0.843 for the EEG-
Hypno and PPG-Hypno models, respectively. Furthermore, 
ROC-AUC values were 0.813 and 0.842 for the EEG-Stage and 
PPG-Stage models. Feature importance analyses for the EEG-
Stage model revealed the highest-ranking features: sleep latency, 
total N3 time, N3 prevalence, total sleep time, and REM latency. 
Feature importance analysis for the PPG-Stage model revealed 
these highest-ranking important features comparatively: sleep 
latency, REM latency, total N3 time, and N3 prevalence.
Conclusion: ML methods automatically detected NT1 in PPG 
with comparable degrees of accuracy to EEG. The PPG sen-
sor offers a simple and accessible modality in ecologically valid 
home settings. This method demonstrates potential exten-
sions for screening of NT1 in HSATs, whereby patients with 
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NT1-associated sleep architectural characteristics may be flagged 
for further hypersomnolence disorders evaluation and testing.
Support (if any): 

Abstract citation ID: zsaf090.0823

0823
IMPACT OF NARCOLEPSY ON MORTALITY AMONG 
PATIENTS WITH CARDIOVASCULAR DISEASE. A 
PROPENSITY SCORE MATCHED ANALYSIS
Jasmine Khatana1, Rony Berbara2, Vidya Krishnan3

1 UH Cleveland Medical Center/ Case Western Reserve University, 
2 UH Cleveland Medical Center, 3 The MetroHealth System

Introduction: Studies have shown patients with narcolepsy may 
be at increased risk of cardiovascular disease (CVD) and meta-
bolic comorbidities, which in turn increase the risk of cardiovas-
cular-related morbidity and mortality. However, there is limited 
data on the impact of narcolepsy on mortality among patients 
with cardiovascular disease.
Methods: We analyzed data from TrinetX database, a global 
federated health research network providing access to electronic 
medical across large healthcare organizations (HCOs). This 
report was run on the subset of 103 HCOs, a network called 
Research. We included all adult patients with a diagnosis of one 
of the following: ischemic heart disease, atherosclerotic heart 
disease, heart failure or cerebrovascular disease, and grouped 
them based on the presence or absence of narcolepsy. Groups 
were compared for comorbid conditions - diabetes mellitus, 
pulmonary hypertension, overweight and obesity, obstructive 
lung disease, sleep apnea, periodic limb movement disorders. A 
propensity score matching was done for age, sex and all of the 
comorbid conditions and then compared for mortality rates as 
an outcome variable.
Results: A total of 11,223,566 patients with CVD were included 
in this study, of which 15,281 patients had a diagnosis of nar-
colepsy. Patients with CVD and narcolepsy were significantly 
younger, more often female and had higher proportion of patients 
with all the comorbid conditions. After propensity score matching 
was done there were 14,789 patients in both groups for compari-
son. The adjusted mortality rate was significantly higher among 
patients with CVD and narcolepsy (15.16% vs 14.32%, P = 0.04).
Conclusion: Our study shows significant differences in co-mor-
bidities in patients with CVD with and without narcolepsy, 
and with propensity matching, mortality is higher in the study 
patients with narcolepsy. Further analyses in this study will com-
pare narcolepsy with and without cataplexy as well as the effects 
of medication use on mortality.
Support (if any): N/A
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CHARACTERISTICS OF PATIENTS WITH A CO-MORBID 
NARCOLEPSY DIAGNOSIS ADMITTED TO U.S. 
HOSPITALS: 20-YEAR TREND
Younghoon Kwon1, Leah Matthew1, William Healy2, Yeilim Cho3, 
Hayden Leung4, Ji Yoo4, Yonsu Kim5, Clara Farrehi1

1 University of Washington, 2 Medical College of Georgia, 3 
University of Washington, School of Medicine, Department of 
Psychiatry and Behavioral Sciences, 4 Kirk Kerkorian School 
of Medicine at UNLV, 5 School of Public Health, University of 
Nevada, Las Vegas

Introduction: Patients with narcolepsy are at risk for adverse 
health consequences, which may make them more vulnerable to 
hospital admissions. Moreover, narcolepsy can complicate the 
management of patients with other primary illnesses. There is 
scarce information about the characteristics of adult patients 
with narcolepsy who are admitted to hospital. The objective of 
the study was to describe a nationwide trend of patient charac-
teristics and healthcare utilization of hospitalized adult patients 
with a comorbid narcolepsy.
Methods: We analyzed the National Inpatient Sample over 
20-year period between 2002 and 2021. Adults (> 18 years) 
with diagnosis of narcolepsy were identified based on the ICD 
9th/10th revisions. High-risk mortality was defined as the All-
Patient Refined Diagnosis-Related Group (APR-DRG) Risk 
of Mortality (“rating of 3-4 subclasses). Total charges were the 
main measurement of health care utilizations and were adjusted 
by applying for the Consumer Price Index (CPI) rate since 2012. 
Overall trend of 5-year period (year 2002-2006, 2007-2011, 2012-
2016, 2017-2021) over 20-year period was calculated by ANOVA.
Results: A total of 49,610 hospital admissions were identified 
over 20-year period. Mean age was 57.6 (17.5) years old and 
female patients consisted of 61%. The most common race/eth-
nic group was White (71%) followed by Others (15%), and Black 
(10%). Hispanics (2.8%) and Asians (0.5%) were underrepre-
sented. Over the period of 20-year period, there was a trend of 
increasing number of hospitalized patients with comorbid nar-
colepsy (n=9215, 11807, 11071, 14679, p< 0.0001). Mean age 
decreased over time (58.8 years, 57.7, 57.6, 56.8, p< 0.0001). The 
proportion of female (58.1%, 60.2, 61.7, 62.1, p< 0.0001) and 
White race (57.7%, 65.3, 76.2, 79.7, p< 0.0001) patients with nar-
colepsy increased over time whereas Other race decreased over 
time (32.3%, 22.6, 9.2, 5.0, p< 0.0001). The proportion of high-
risk mortality patients with narcolepsy fluctuated but generally 
increased (22.2%, 30.7, 22.8, 33.9). Mean total charges showed 
uptrends from ($20,583, 30469, 40905, 53318, p< 0.0001).
Conclusion: There is a trend of decreasing age, more female 
representation and a higher complexity of patients with narco-
lepsy admitted to US hospital over the past two decades. There 
appears to be underrepresentation of Hispanics and Asian races, 
implying underdiagnosis of narcolepsy.
Support (if any): 
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OPTIMIZATION OF STANFORD CATAPLEXY 
QUESTIONNAIRE SCORING FOR NARCOLEPSY 
DETECTION
Giorgio Camillo Ricciardiello Mejia1, Andreas Brink-Kjær2, 
Emmanuel Mignot3

1 Mignot Laboratory, 2 Technical University of Denmark, 3 Stanford 
University

Introduction: Narcolepsy Type 1 (NT1) is a chronic and disa-
bling neurological disorder characterized by excessive daytime 
sleepiness and cataplexy—episodes of sudden loss of muscle 
tone triggered by emotions. Accurate diagnosis in large-scale 
studies remains challenging due to NT1’s low prevalence (~30 
per 100,000 adults) and reliance on resource-intensive clinical 
assessments. This study used XGBoost to increase specificity 
for a self-administered narcolepsy questionnaire developed at 
the Stanford Sleep Disorders Clinic, and that has been adminis-
trated to 180,000 participants in the UK Biobank.
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Methods: We analyzed questionnaire responses from 1,358 
adult participants (388 with narcolepsy cataplexy, 970 with other 
sleep disorders all recruited at the Stanford Sleep Clinic or by 
Stanford Staff), The questionnaire assessed demographics (age, 
sex), muscle weakness in specific body parts (jaw, knees, head, 
hands, speech), emotional triggers (laughter, anger, joking), and 
Epworth Sleepiness Scale (ESS) scores. An XGBoost classifier 
was trained and validated using 5-fold stratified cross-validation. 
To further reduce false positives and enhance specificity, a veto 
rule was applied during the validation phase: predictions of NT1 
were vetoed when the DQB1*06:02 biomarker was negative, 
given its strong association with NT1.
Results: The study demonstrates high specificity (99.0%) and 
moderate sensitivity (82.5%) on the validation folds when 
excluding HLA biomarkers. Application of the HLA veto rule 
further improved specificity (99.7%) while maintaining the sen-
sitivity (82.7%). At a prevalence of 30 per 100,000 adults, the 
Positive Predictive Value (PPV) improved from 2.4% to 7.6% 
before and after veto, respectively. Key features contributing to 
performance included laughing, head weakness, and joking as 
reported triggers for cataplexy and very high levels of ESS (≥17).
Conclusion: Our approach shows high specificity for a ques-
tionnaire screening tool on a validation set, which is critical for 
diagnosing narcolepsy given its low prevalence of approximately 
0.03% in the general population. This approach provides a scala-
ble and cost-effective screening tool for identifying NT1 cases in 
large-scale population samples. We anticipate that adding actig-
raphy and genome wide association polygenic risk score, avail-
able in 100,000 of these subjects in the UK biobank, will raise 
specificity to a level that will permit identification of the 30 cases 
within the 100,000 subjects.
Support (if any): ResMed Foundation
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IMPAIRED ATTENTION IN PEDIATRIC NARCOLEPSY 
TYPE 1 USING PSYCHOMOTOR VIGILANCE TASK
Elizabeth Montesano1, Bo Zhang1, Kiran Maski1

1 Boston Children’s Hospital

Introduction: Decreased attention is common in pediatric 
Narcolepsy Type 1 (NT1). However, objective data assessing 
attention dysfunction in this population are limited. The psych-
omotor vigilance task (PVT) has been used to measure attention 
in adults with central disorders of hypersomnolence but under-
studied in pediatric NT1. In this study, we compare PVT metrics 
between pediatric NT1 patients and healthy controls (HC) in 
the evening and morning with a between interval of nocturnal 
sleep measured by in-lab polysomnography (PSG). We hypoth-
esized that attention dysfunction would be worse in NT1 vs HC 
in evening and morning and both sessions would be associated 
with self-reported sleepiness.
Methods: 28 pediatric NT1 participants (mean age 15.9) and 
27 healthy controls (mean age 13.6) completed 3-minute PVT 
testing in the evening before PSG and upon awakening in the 
morning. Before each PVT, participants rated their sleepiness on 
3-item visual analog scale. We compared PVT metrics between 
NT1 and HC, adjusting for age (including non-linear effects) and 
gender. Outcomes included mean 1/reaction time (RT), lapses 
(RT ≥ 500 ms), lapses355 (RT ≥ 355 ms), and slowest 10% 1/RT.
Results: NT1 participants showed reduced attention across 
various PVT metrics vs. HC. In the evening, mean 1/RT was 

significantly worse in NT1 participants (p =.008) but we found 
no significant group differences in lapses, lapses355, or slowest 
10% 1/RT. In the morning, NT1 participants performed signif-
icantly worse than controls on mean 1/RT (p =.002), lapses355 
(p <.001), and slowest 10% 1/RT (p =.004). Age but not gender 
significantly predicted all PVT measures (p <.01). Contrary to 
our hypothesis, none of the PVT measures were associated with 
self-reported sleepiness.
Conclusion: Pediatric NT1 participants exhibit objective and 
significantly impaired objective attention vs HC. Slower mean 
reactions times were evident in evening and morning but lapses 
and slowest reactions times were more evident in the morning. 
Given that self-reported sleepiness did not predict PVT out-
comes, it is possible other narcolepsy features such as disrupted 
nighttime sleep play contributing roles. Overall, the PVT could 
be useful for assessing attention in children/adolescents with 
NT1 in clinical and school based settings.
Support (if any): NIH K23 NS104267 (Maski)
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EFFECTS OF ONCE-NIGHTLY SODIUM OXYBATE ON 
APNEA-HYPOPNEA INDEX: POST HOC ANALYSIS FROM 
THE REST-ON CLINICAL TRIAL
Richard Bogan1, Bruce Corser2, Thomas Stern3, Akinyemi Ajayi4, 
Brian Abaluck5, Jennifer Gudeman5

1 Bogan Sleep Consultants, 2 Sleep Management Institute, 3 
Advanced Respiratory and Sleep Medicine, PLLC, 4 Florida 
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Introduction: Sodium oxybate (SXB) is a central nervous sys-
tem depressant used to treat narcolepsy and has the potential to 
cause respiratory depression. Registrational trials of SXB have 
generally excluded patients with respiratory depression, includ-
ing those with an apnea hypopnea index (AHI) >15. This post 
hoc analysis of REST-ON evaluates the effect of once-nightly 
SXB (ON-SXB) compared to placebo on AHI in individuals 
with narcolepsy with either no sleep apnea or mild sleep apnea.
Methods: REST-ON (NCT02720744) was a phase 3, dou-
ble-blind, placebo-controlled randomized clinical trial. 
Participants (age ≥16 years) with narcolepsy and AHI < 15 were 
randomized 1:1 to ON-SXB (week 1, 4.5 g; weeks 2–3, 6 g; weeks 
4–8, 7.5 g; weeks 9–13, 9 g) or placebo. AHI was measured using 
polysomnography at baseline and weeks 3, 8, and 13, and ana-
lyzed post hoc. Adverse drug reactions (ADRs) were assessed at 
each visit.
Results: Respective mean (min, max) AHI values were similar 
for the ON-SXB (n=97) and placebo groups (n=93) at baseline 
(2.7 [0, 15] and 2.8 [0, 13]), week 3 (0.1 [0, 5] and 0.1 [0, 2]), and 
week 8 (0 [0, 0] and 0 [0, 0]). At week 13, mean (min, max) AHI 
values were 0 (0, 0) and 0.2 (0, 10) in the ON-SXB and placebo 
groups, respectively. Least squares mean (LSM) change from 
baseline in AHI with ON-SXB and placebo was –3.0 and –2.9, 
respectively, at week 3 (LSM difference [LSMD; 95% CI], –0.11 
[–0.46 to 0.24]; P=0.522); –3.0 and –2.9, respectively, at week 8 
(LSMD [95% CI], –0.11 [–0.46 to 0.23]; P=0.518); and –3.0 and 
–2.9, respectively, at week 13 (LSMD [95% CI], –0.12 [–0.46 to 
0.23]; P=0.515). In the safety population, 1 (0.9%) and 1 (1.0%) 
participant in the ON SXB and placebo arms, respectively, expe-
rienced ADRs of sleep apnea, and 1 (0.9%) participant receiving 
ON-SXB reported snoring; all were mild or moderate in severity.



A359

B. Clinical Sleep Science and Practice III. Hypersomnia 

SLEEP, Volume 48, Supplement 1, 2025

Conclusion: Treatment with ON-SXB was not associated with 
worsened AHI at any tested dose. ON-SXB was well-tolerated, 
as the reported respiratory-related ADRs were minimal, and 
mild or moderate in severity.
Support (if any): Avadel Pharmaceuticals

Abstract citation ID: zsaf090.0828

0828
IMPACT OF AXS-12 ON SYMPTOM SEVERITY AND 
FUNCTIONAL IMPAIRMENT IN NARCOLEPSY: RESULTS 
FROM THE PHASE 3 SYMPHONY TRIAL
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Herriot Tabuteau6
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Introduction: Narcolepsy is a chronic neurologic condition 
associated with severe symptom burden, impaired functioning 
and reduced quality of life. Patients commonly report comor-
bid mood disorders. AXS-12 (reboxetine) is a selective norepi-
nephrine reuptake inhibitor and cortical dopamine modulator 
under investigation for the treatment of narcolepsy. In the Phase 
3 SYMPHONY trial, AXS-12 met the primary endpoint, a sta-
tistically significant reduction in weekly cataplexy attacks from 
baseline to Week 5 versus placebo. Here, we report secondary 
endpoints assessing symptom severity, daily functioning, and 
mood.
Methods: SYMPHONY was a randomized, double-blind, pla-
cebo-controlled trial in patients with narcolepsy type 1 (NT1). 
Participants (15-75 years) were randomized 1:1 to AXS-12 or 
placebo for 5 weeks. Stable, concurrent modafinil/armodafinil 
use was allowed. Secondary endpoints included: the Clinical 
Global Impression of Severity (CGI-S) for narcolepsy, the 
Functional Outcomes of Sleep Questionnaire short version 
(FOSQ-10), and the EuroQol 5-Dimension 5-Level (EQ-5D-5L) 
questionnaire anxiety/depression domain.
Results: Ninety participants were enrolled. At baseline, mean 
(SD) CGI-S for narcolepsy score was 5.2 (1.0) in the AXS-12 
arm and 4.9 (1.0) in the placebo arm. AXS-12 led to a signifi-
cant reduction versus placebo in CGI-S for narcolepsy at Week 
5 (LS mean difference [95% CI]=0.72 [0.29, 1.16]; p=0.001). At 
baseline, mean FOSQ-10 total score was 11.1 (3.1) in the AXS-
12 arm and 11.6 (3.2) in the placebo arm. AXS-12 led to a sta-
tistically significant improvement from baseline to Week 5 in 
FOSQ-10 total scores compared to placebo (1.66 [0.51, 2.82], 
p=0.005). At baseline, 47.8% of participants in the AXS-12 
arm and 45.5% in the placebo arm reported anxiety/depression 
(EQ-5D-5L). A numerically greater proportion of participants 
achieved improvements on this domain with AXS-12 (55.0%) 
versus placebo (31.6%) at Week 5 (p=0.146).
Conclusion: AXS-12 demonstrated significant reductions in 
clinical impressions of narcolepsy symptom severity. Functional 
impairment due to EDS was also significantly reduced, in-line 
with previously reported improvement in clinician-rated assess-
ments. Anxiety and depression-related symptoms showed trends 
favoring AXS-12. Combined with prior findings on cataplexy 

and cognitive improvements, these results highlight the potential 
of AXS-12 as a therapeutic option addressing multiple symp-
toms of narcolepsy which affect QoL and functioning.
Support (if any): Axsome Therapeutics, Inc.
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SUBGROUP ANALYSIS FROM THE CRESCENDO SURVEY
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Introduction: People living with narcolepsy type 1 (narcolepsy 
with cataplexy [NT1]) often experience breakthrough symp-
toms, including excessive daytime sleepiness (EDS), cataplexy, 
and cognitive difficulties, even when taking multiple medica-
tions. The CRESCENDO survey examined the patient experi-
ence in patients with NT1, providing a detailed characterization 
of symptom burden. Here we report a subgroup analysis of 
respondents reporting overall satisfaction with their current 
pharmacologic treatment to quantify residual symptoms in this 
population.
Methods: The CRESCENDO survey was conducted from 
October-December 2023 in adults diagnosed with NT1 who 
were currently taking an FDA-approved medication for the con-
dition. The survey included assessments of symptom burden 
and impact on quality of life and was developed and executed in 
partnership with the patient advocacy organization Narcolepsy 
Network. A third-party research firm conducted the survey 
and ensured patient privacy. This subgroup analysis included 
respondents indicating satisfaction with their current narcolepsy 
treatment on a categorical scale.
Results: Of 203 respondents, 60.6% were taking multiple classes 
of narcolepsy medication. A majority (63.1%) reported sat-
isfaction with their current treatment(s), 20.2% were neutral, 
and 16.7% were dissatisfied. Common reasons for satisfaction 
included symptom improvement (70%) and ability to complete 
more activities (37%). Of those satisfied, 71.9% reported break-
through cataplexy (10.9% experienced attacks once per day or 
more, and 22.8% experienced attacks multiple times per week). 
Additionally, 53.3% reported that cataplexy burdens their profes-
sional lives, 49.3% their social lives, and 38.7% their day-to-day 
lives. Other commonly reported breakthrough symptoms were 
EDS (89.1%), brain fog (73.4%), and difficulty concentrating 
(71.9%). Depression was reported by 67.2% of satisfied respond-
ents (Patient Health Questionnaire-8; score ≥5). Cognitive com-
plaints were reported by 64.8% of participants (British Columbia 
Cognitive Complaints Inventory, score ≥5).
Conclusion: Respondents who reported overall satisfaction 
with their current NT1 treatment regime continued to experi-
ence substantial and diverse symptoms. These findings reveal a 
disconnect between patient-reported treatment satisfaction and 
the degree of symptom resolution, which may reflect limitations 
of current therapies, underreporting of ongoing symptoms, or 
diminished patient expectations. Overall, the results of this study 
suggest the need for enhanced assessment of residual symptoms 
and novel approaches to treating narcolepsy.
Support (if any): Axsome Therapeutics, Inc.
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Introduction: ALKS 2680 is a highly potent, orally bioavaila-
ble, and selective orexin 2 receptor agonist being developed as 
a once-daily treatment for narcolepsy and idiopathic hyper-
somnia (IH). Quantitative electroencephalography (qEEG) was 
conducted as an exploratory measure in a phase 1b study to 
evaluate the central pharmacodynamic effects of  ALKS 2680 in 
patients with narcolepsy type 1 (NT1), narcolepsy type 2 (NT2), 
and IH.
Methods: In a randomized, double-blind, placebo-con-
trolled study, single doses of  ALKS 2680 (1, 3 and 8 mg 
for NT1; 5, 12 and 25 mg for NT2 or IH) and placebo were 
evaluated in a four-way crossover design following two-week 
washout from prior medications. At baseline and on dos-
ing days, the Maintenance of  Wakefulness Test (MWT) and 
Karolinska Sleepiness Scale (KSS) were administered at five 
post-dose timepoints. During each MWT assessment, three 
EEG epochs were extracted for oscillatory and fractal spec-
tral qEEG analysis corresponding to test initiation, sleep 
onset, and test termination. Effects on baseline-corrected 
qEEG spectra were analyzed using a mixed-models repeated 
measures approach.
Results: In the combined cohort of patients with NT1 (N=10), 
NT2 (N=9), or IH (N=8), ALKS 2680 decreased amplitude in 
bands associated with sleepiness at the central midline region: 
oscillatory delta (least squares mean difference (LSMD), high 
dose vs placebo: −0.05µV/Hz; standard error [SE], 0.01; p< 0.001) 
and oscillatory theta (LSMD high dose vs placebo: −0.09µV/
Hz; SE 0.02; p< 0.001). ALKS 2680 also increased amplitude 
in bands associated with wakefulness/vigilance: oscillatory 
beta3 (LMSD high dose vs placebo: 0.05µV/Hz; SE, 0.01; p< 
0.001) and fractal gamma (LMSD high dose vs placebo: 0.03µV/
Hz; SE, 0.01; p=0.001). The effects of ALKS 2680 on spectral 
parameters were maintained for up to 10 hours at the high dose. 
Decreased low frequency amplitude and increased high fre-
quency amplitude was associated with higher sleep latency on 
MWT (eg. central midline delta×MWT: r=−0.359, p=0.001) and 
lower scores on the KSS (eg. frontal right beta3×KSS: r=−0.366, 
p< 0.001).
Conclusion: ALKS 2680 demonstrated statistically signifi-
cant wake-promoting effects on qEEG spectral parameters in 
patients with NT1, NT2, and IH. These effects were correlated 
with objective and subjective improvements in wakefulness/alert-
ness by ALKS 2680 (ie, MWT and KSS).
Support (if any): Alkermes
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Introduction: Jazz DUET (Develop hypersomnia Understanding 
by Evaluating low-sodium oxybate Treatment) is a phase 4, pro-
spective, multicenter, single-arm, multiple-cohort, open-label 
study (NCT05875974) assessing the effectiveness of low-sodium 
oxybate (LXB; Xywav®) treatment on daytime and nighttime 
symptoms in participants with narcolepsy (type 1 [NT1] or 2 
[NT2]) or idiopathic hypersomnia. Data presented are from the 
narcolepsy cohort.
Methods: DUET included a screening period (with 2-week 
washout for current oxybate users), 8-day baseline (BL) period, 
2- to 8-week LXB titration period, 2-week stable-dose period, 
8-day end-of treatment (EOT) period, and 2-week safety fol-
low-up. The primary endpoint was change in Epworth Sleepiness 
Scale (ESS) score from BL to EOT. Key secondary endpoints 
for the narcolepsy cohort included change in polysomnogra-
phy parameters: total shifts from deeper to lighter sleep stages, 
stage N3 sleep duration (minutes), and number of awakenings. 
Additional endpoints included Patient Global Impression of 
Change (PGIc)–overall narcolepsy disease. Primary and key sec-
ondary endpoints were controlled for multiplicity with sequen-
tial testing; other P-values are considered nominal.
Results: Fifty-five narcolepsy participants enrolled and were 
dosed with LXB (NT1, n=26; NT2, n=29); 13 transferred to 
another cohort and 34 were completers (NT1, n=16; NT2, 
n=18). Enrolled participants were mostly female (72.7%) 
and White (80.0%); mean (SD) age was 33.4 (12.9) years 
(NT1=34.6 [12.6]; NT2=32.4 [13.2]). For completers, least-
squares mean (LSM) (SE) changes in ESS score were −7.7 
(0.9), P<.0001, overall; NT1=−6.5 (1.4), P<.0001; NT2=−8.8 
(1.3), P<.0001. Compared with BL, sleep architecture at EOT 
showed fewer deeper to lighter sleep stage shifts (LSM [SE]: 
−13.1 [2.9], P<.0001, overall; NT1=−13.9 [4.3], P=0.0029; 
NT2=−12.3 [4.1], P=0.0050); increased stage N3 sleep 
(minutes) (45.0 [8.8], P<.0001, overall; NT1=49.8 [13.0], 
P=0.0006; NT2=40.8 [12.3], P=0.0023); and fewer awaken-
ings (−3.2 [0.9], P=0.0015, overall; NT1=−4.1 [1.4], P=0.0056; 
NT2=−2.3 [1.3], P=0.0771). Most participants (93.3%, n=30; 
NT1, 86.7%, n=15; NT2, 100%, n=15) reported improvement 
(very much, much, minimally) in overall narcolepsy disease 
on PGIc. Treatment-emergent adverse events were consistent 
with the known safety profile of  LXB.
Conclusion: Participants with NT1 and NT2 taking open-label 
LXB showed improvements in daytime sleepiness (decreased 
ESS scores) and reduced symptom burden (improved PGIc), 
which paralleled improvements in sleep architecture and 
disruption.
Support (if any): Jazz Pharmaceuticals
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Introduction: Efficacy of once-nightly sodium oxybate 
(ON-SXB; LUMRYZ™) for narcolepsy was demonstrated in 
the phase 3 REST-ON trial (NCT02720744). Efficacy on day-
time sleepiness in REST-ON participants with the most severe 
sleepiness at baseline was analyzed post hoc.
Methods: Participants (≥16 years; narcolepsy type 1 [NT1] or 
NT2) were randomized 1:1 to ON-SXB (week 1, 4.5 g; weeks 
2-3, 6 g; weeks 4-8, 7.5 g; weeks 9-13, 9 g) or placebo. Sleep 
latency on the Maintenance of Wakefulness Test (MWT) and 
Epworth Sleepiness Scale (ESS) scores were calculated in tertiles 
of participants from the modified intent-to-treat (mITT) pop-
ulation (randomized participants with ≥1 efficacy measurement 
after receiving 6-g dose) with lowest mean sleep latency on the 
MWT (MWT tertile) or highest ESS scores (ESS tertile) at base-
line. Data are median (Q1, Q3) observed values.
Results: In the mITT population (ON-SXB, n=97; placebo, 
n=93), mean age for MWT tertile participants (ON-SXB, n=33; 
placebo, n=30) was 30.5 years (65.1% female, 76.2% NT1, 60.3% 
taking concomitant alerting agents), and for ESS tertile partici-
pants (ON-SXB, n=33; placebo, n=41), it was 32.4 years (63.5% 
female, 90.5% NT1, 37.8% taking concomitant alerting agents). 
Respective sleep latency on the MWT (min) for ON-SXB and 
placebo groups of MWT tertile participants was 1.5 (1.0, 2.3) 
and 2.0 (1.3, 2.5) at baseline and 7.0 (2.5, 15.0) and 4.9 (1.8, 8.3) 
at week 13 (9 g), and for ESS tertile participants was 4.7 (2.8, 
7.5) and 4.6 (2.1, 6.6) at baseline and 11.5 (6.9, 21.7) and 5.0 
(2.0, 13.0) at week 13 (9 g). Respective ESS scores for ON-SXB 
and placebo groups of MWT tertile participants were 16.0 (14.0, 
19.0) and 19.0 (16.0, 20.0) at baseline and 10.0 (6.0, 16.5) and 
16.0 (13.0, 19.0) at week 13 (9 g), and of ESS tertile participants 
were 21.0 (19.0, 22.0) and 21.0 (19.0, 22.0) at baseline and 9.0 
(6.0, 19.5) and 18.0 (14.0, 22.0) at week 13 (9 g).
Conclusion: The most severely sleepy REST-ON participants at 
baseline experienced clinically meaningful improvement in day-
time sleepiness with ON-SXB treatment, as ESS scores were at 
or below the normal threshold at the end of the study.
Support (if any): Avadel Pharmaceuticals
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Introduction: Once-nightly sodium oxybate (ON-SXB; 
LUMRYZ™) is an extended-release formulation of sodium 
oxybate that eliminates the second, middle-of-the-night dose 
required by immediate-release twice-nightly oxybate (TN-OXB) 
formulations. RESTORE (NCT04451668) was an open-label/
switch study evaluating the long-term safety/tolerability of 
ON-SXB in people with narcolepsy.
Methods: Participants ≥16 years of age with narcolepsy who 
had completed the phase 3 REST-ON trial, were on stable-dose 
TN-OXB (switch participants), or were oxybate-naïve were eli-
gible for RESTORE. Switch participants’ initial ON-SXB doses 
were equivalent/closest to their prior total nightly TN-OXB dose. 
After participants titrated their ON-SXB dose (±1.5 g/week; 
maximum, 9 g/night) with no tolerability issues for ≥3 months, 
participants entered the stable dosing period. Treatment-
emergent adverse events (TEAEs) were recorded quarterly for 
switch participants in the safety population (all participants who 
received ≥1 dose of ON-SXB).
Results: A total of 130 switch participants were included in the 
safety population and received ON-SXB for a median (range) 
duration of 502.5 (8-1169) days during the >3-year study. Of 
these participants, 115 continued into the stable dosing period 
and were included in this analysis. Of the 115 who entered the 
stable dosing period, 73.9% (85/115) reported ≥1 TEAE. TEAEs 
reported by ≥3% of participants included COVID-19 (18.3%), 
nasopharyngitis (11.3%), nausea (10.4%), sinusitis (8.7%), fall 
(8.7%), headache (7.0%), enuresis (7.0%), cough (6.1%), upper 
respiratory tract infection (5.2%), urinary tract infection (5.2%), 
somnolence (4.3%), tremor (4.3%), vomiting (3.5%), dyspnea 
(3.5%), rash (3.5%), decreased appetite (3.5%), hypertension 
(3.5%), concussion (3.5%), and contusion (3.5%). Eight (7%) 
participants reported ≥1 serious TEAE (events, n=10); of these, 2 
serious TEAEs were deemed related to ON-SXB (gastroesopha-
geal reflux disease and cataplexy). Five participants (4.3%) expe-
rienced ≥1 TEAE that led to ON-SXB discontinuation (upper 
abdominal pain, fatigue, fall, dizziness, paresthesia, irritability, 
nightmare, and hypertension; n=1 [0.9%] each).
Conclusion: Reported AEs were consistent with the known 
AEs of oxybates. Only 4% of participants discontinued owing 
to a TEAE during the stable dosing period, underscoring the 
largely transient nature of AEs and the long-term tolerability 
of ON-SXB.
Support (if any): Avadel Pharmaceuticals
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Introduction: Limited information is available to quantify hypn-
agogic/hypnopompic hallucination (HH) events people with nar-
colepsy (PWN) may experience. This post hoc analysis from the 
phase 3 REST-ON trial evaluated individual HH types.
Methods: REST-ON (NCT02720744) participants (age ≥16 
years) with narcolepsy were randomized 1:1 to once-nightly 
sodium oxybate (ON-SXB) (week 1, 4.5 g; weeks 2-3, 6 g; weeks 
4-8, 7.5 g; weeks 9-13, 9 g) or placebo. HH events were assessed 
in participants with narcolepsy type 1. Modified intent-to-treat 
(mITT) population (≥1 efficacy measurement after 6-g dose) 
data were analyzed. Nocturnal HH types were evaluated via 6 
yes/no questions and recorded in daily diaries. Daytime HHs 
were not assessed.
Results: In the mITT population with HH at baseline (n=112 
[ON-SXB, n=55; placebo n=57]), baseline mean [SD] number of 
HH events/day was 0.60 [0.35] and 0.66 [0.35] in the ON-SXB 
and placebo groups, respectively. Respective mean change from 
baseline (95% CI) in HH events/day to weeks 3, 8, and 13 was 
−0.16 (−0.21, −0.11), −0.28 (−0.37, −0.19), and −0.29 (−0.40, 
−0.18) with ON-SXB (all P< 0.001) and −0.14 (−0.20, −0.08), 
−0.18 (−0.26, −0.10), and −0.24 (−0.33, −0.14) with placebo 
(all P< 0.001). Participants chose from the following HH types: 
1) feeling that shadows or objects are moving/distorting (total 
number of events with ON-SXB and placebo: 1693 and 2133), 2) 
feeling another presence in the room (1362 and 1839), 3) feeling 
that you are about to be attacked (655 and 1232), 4) feeling that 
you are flying through the air (543 and 1351), 5) feeling that you 
will soon fall into a hole (448 and 914), and 6) feeling caught 
in a fire (123 and 152). Of 12,455 HH events, 7762 (62%) were 
hypnagogic, and 4683 (38%) were hypnopompic.
Conclusion: There were low baseline HH rates in REST-ON, 
and a strong placebo effect was observed. However, these data 
provide insight into the HH types participants experienced. 
Relevant to clinician-patient discussions, approximately half  the 
number of events where participants felt like they were about 
to be attacked, flying through the air, and falling in a hole were 
reported with ON-SXB vs placebo.
Support (if any): Avadel Pharmaceuticals
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Introduction: The Epworth Sleepiness Scale (ESS) is a commonly 
used 8-item patient-reported outcome measure for excessive day-
time sleepiness. While aggregate data are typically presented, 
individual domains vary in clinical significance. This post hoc 
analysis from the phase 3 REST-ON trial (NCT02720744) eval-
uated the efficacy of once-nightly sodium oxybate (ON-SXB; 
LUMRYZ™) on individual ESS domains.
Methods: Participants aged ≥16 years with narcolepsy were ran-
domized 1:1 to ON-SXB (week 1, 4.5 g; weeks 2–3, 6 g; weeks 
4–8, 7.5 g; weeks 9–13, 9 g) or placebo. ESS data from the mod-
ified intent-to-treat population (mITT; ≥1 efficacy measurement 
after receiving the 6-g dose) at weeks 3, 8, and 13 were analyzed.

Results: In the mITT population (ON-SXB, n=97; placebo, 
n=93), ON-SXB was associated with significant sleepiness 
improvements vs placebo for sitting and reading, watching TV, 
lying down to rest in the afternoon, and sitting quietly after lunch; 
all doses P< 0.01. ON-SXB was associated with significant sleep-
iness improvement vs placebo as a passenger in a car for an hour 
without a break (least squares mean difference [LSMD; 95% 
CI] in change from baseline: 6 g, –0.39 [–0.61 to –0.17]; 7.5 g, 
–0.59 [–0.85 to –0.32]; 9 g, –0.67 [–0.95 to –0.38]; all doses P< 
0.001). Significant sleepiness improvements were observed with 
7.5-g and 9-g ON-SXB when sitting inactive in public (LSMD 
vs placebo [95% CI]: 7.5 g, –0.34 [–0.61 to –0.07], P=0.014; 9 g, 
–0.44 [–0.71 to –0.18], P=0.001) and sitting and talking to some-
one (7.5 g, –0.29 [–0.47 to –0.11], P=0.002; 9 g, –0.24 [–0.44 to 
–0.04], P=0.018). Significant sleepiness improvement as a driver 
stopped in traffic was observed with 9-g ON-SXB (LSMD vs 
placebo [95% CI], –0.35 [–0.63 to –0.07]; P=0.015).
Conclusion: At all ON-SXB doses, participants had significant 
improvements vs placebo in sleepiness while completing routine 
activities. The greatest improvements in these activities were 
observed with the 9-g ON-SXB dose, including the domain for 
sleepiness as a driver stopped in traffic, a key safety concern. 
ON-SXB may be helpful in addressing safety challenges for peo-
ple with narcolepsy.
Support (if any): Avadel Pharmaceuticals
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Introduction: Once-nightly sodium oxybate (ON-SXB; 
LUMRYZ™) demonstrated efficacy in treating narcolepsy 
symptoms, including disrupted nighttime sleep (DNS), in the 
phase 3 REST-ON trial (NCT02720744). This post hoc analysis 
assessed ON-SXB efficacy on DNS across various participant 
subgroups.
Methods: Participants aged ≥16 years with narcolepsy type 1 
(NT1) or 2 (NT2) were randomized 1:1 to ON-SXB (week 1, 
4.5 g; weeks 2-3, 6 g; weeks 4-8, 7.5 g; weeks 9-13, 9 g) or pla-
cebo. Least squares mean differences (LSMDs) in changes from 
baseline for ON-SXB vs placebo for number of sleep stage shifts 
and nocturnal arousals as measured by polysomnography, as 
well as patient-reported sleep quality and refreshing nature of 
sleep, were compared among demographic (age, sex, race, body 
mass index [BMI] category), narcolepsy type (NT1/NT2), and 
concomitant alerting agent use subgroups from the modified 
intent-to-treat population (mITT;≥1 efficacy measurement after 
receiving the 6-g dose).
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Results: In the mITT population (ON-SXB, n=97; placebo, 
n=93), LSMDs for ON-SXB vs placebo demonstrated significant 
improvements from baseline (P< 0.001) in number of sleep stage 
shifts at week 13 (9 g) across all participant subgroups, including 
age (< 35, ≥35 years), sex (female, male), race (white, non-white), 
BMI (low [< 25 kg/m2], high [≥25 kg/m2]), narcolepsy type (NT1, 
NT2), and alerting agent/no alerting agent use. LSMDs were sig-
nificant in favor of ON-SXB 9 g vs placebo for change from base-
line in number of nocturnal arousals (P< 0.05) in all subgroups, 
except age ≥35 years. At week 13, ON-SXB was associated with 
significant improvement from baseline (P< 0.05) in visual ana-
logue scale (VAS) sleep quality compared with placebo across all 
subgroups, except non-white. All subgroups exhibited significant 
improvements (P≤0.01) in VAS refreshing nature of sleep with 
ON-SXB 9 g vs placebo, except NT2. Comparable trends were 
observed with the 6-g dose at week 3 and the 7.5-g dose at week 8.
Conclusion: While the trial was not powered to test for subgroup 
differences, these post hoc analyses demonstrate the robust, con-
sistent efficacy of ON-SXB in treating DNS, including reducing 
nocturnal arousals and increasing refreshing nature of sleep, in 
patients with narcolepsy across various demographic and clini-
cal characteristics.
Support (if any): Avadel Pharmaceuticals
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Introduction: ALKS 2680 is a highly potent, orally bioavaila-
ble, and selective orexin 2 receptor agonist being developed as 
a once-daily treatment for narcolepsy and idiopathic hypersom-
nia. Cardiac safety is an important consideration for drugs in 
clinical development. This cardiodynamic evaluation assessed 
the effects of ALKS 2680 on the corrected QT (QTc) interval 
using the Fridericia method (QTcF), and other electrocardio-
gram (ECG) parameters (heart rate [HR] and cardiac conduc-
tion [PR and QRS intervals]).
Methods: Single-ascending dose (SAD) data from 42 ALKS 
2680-treated healthy volunteers (6 subjects in each of 7 dose 
cohorts ranging from 1 to 50 mg powder-in-capsule [PIC] and 
nanosuspension [NS] formulations) and 14 placebo subjects, and 
multiple-ascending dose (MAD) data from 23 ALKS 2680-treated 
healthy volunteers (5-6 subjects in each of 4 dose cohorts rang-
ing from 3 to 25 mg PIC formulation) and 8 placebo subjects, 
were analyzed. Twelve-lead ECGs were extracted from Holter 
recordings at baseline and prespecified post-dose time points 
in the SAD (Day 1) and MAD (Day 10) cohorts. The primary 
analysis was based on concentration-QTc (C-QTc) modeling of 
the relationship between change-from-baseline QTcF and ALKS 
2680 plasma concentrations using a linear mixed-effects modeling 
approach to exclude an effect on the QTc interval ≥10 ms. Other 
endpoints included HR and PR and QRS intervals.
Results: For the SAD and MAD cohorts, the by-timepoint 
analysis showed that the mean change-from-baseline HR fol-
lowed the pattern observed on placebo for all doses. In the 
C-QTc analysis based on the pooled SAD and MAD cohorts, 

the estimated slope of the concentration-QTc relationship was 
negative (−0.113 [90% CI: −0.179 to −0.047] ms per ng/mL). An 
effect on placebo-corrected change-from-baseline QTcF exceed-
ing 10 ms can be excluded within the full observed ALKS 2680 
plasma concentration range up to ~94.4 ng/mL. No clinically 
relevant effects were observed in the by-timepoint analysis on 
placebo-corrected change-from-baseline PR and QRS intervals.
Conclusion: The high precision QT analysis confirms a lack of 
any effects of ALKS 2680 (up to 50 mg) on QTc prolongation, 
heart rate, or cardiac conduction.
Support (if any): Alkermes, Inc.
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Introduction: Targeting the orexin system may address symp-
toms across hypersomnolence disorders (narcolepsy type 1 
[NT1], narcolepsy type 2 [NT2], idiopathic hypersomnia [IH]) 
with or without orexin deficiency. ALKS 2680 is a highly potent, 
orally bioavailable, and selective orexin 2 receptor agonist being 
developed as a once-daily treatment for narcolepsy and idio-
pathic hypersomnia.
Methods: Safety/tolerability and pharmacodynamics of ALKS 
2680 were assessed in a randomized, double-blind, phase 1b 
study. Single doses of ALKS 2680 (1, 3, and 8mg for NT1; 5, 12, 
and 25mg for NT2 or IH) and matching placebo were adminis-
tered in a 4-way randomized crossover design following 2-week 
washout from prior medications. Safety endpoints included 
treatment-emergent adverse events (TEAEs), vital signs, clinical 
laboratory assessments, and electrocardiograms (ECGs). Key 
pharmacodynamic assessment was mean sleep latency (MSL) on 
the Maintenance of Wakefulness Test (MWT).
Results: In patients with NT1 (N=10), NT2 (N=9), or IH 
(N=8), there were no serious adverse events and no patient dis-
continued due to a TEAE. All TEAEs were mild except 3 mod-
erate events (NT1, nausea; NT2, pollakiuria; IH, pollakiuria), 
which occurred at the highest respective doses. Drug-related 
TEAEs occurring in >1 patient were insomnia, pollakiuria, sal-
ivary hypersecretion, decreased appetite, dizziness, and nausea 
in NT1 cohort, and insomnia, pollakiuria, and dizziness in NT2 
and IH cohorts, respectively. For all cohorts, no clinically mean-
ingful changes from baseline were identified in laboratory values, 
and no cardiovascular safety signals were identified in vital signs 
or ECGs. ALKS 2680 increased MWT MSL in a dose-depend-
ent manner over 8h, as assessed by estimated least squares mean 
difference in change from baseline versus placebo (minutes) 
in patients with NT1 (1mg, 18.4; 3mg, 22.6; 8mg, 34.0; all p< 
0.001), NT2 (5mg, 11.6; 12mg, 18.6; 25mg, 21.0; all p< 0.05), or 
IH (5mg, 8.1; 12mg, 11.1; 25mg, 17.7; all p< 0.05).
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Conclusion: ALKS 2680 was generally well-tolerated and led to 
statistically significant, clinically meaningful improvements in 
MSL at all doses tested in patients with NT1, NT2, or IH, with 
MSL exceeding the average in healthy individuals at most doses. 
These results support the phase 2 clinical evaluation of ALKS 
2680 in patients with NT1, NT2, and IH.
Support (if any): Alkermes, Inc.
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Introduction: Narcolepsy is a chronic, disabling hypersomnolence 
disorder requiring lifelong management. People with narcolepsy 
(PWN) often experience diagnostic delays and difficulties with 
quality care, including healthcare provider (HCP)- and treat-
ment-related challenges. This survey assessed the path to diagno-
sis, HCP relationships, and treatment regimens among PWN from 
MyNarcolepsyTeam, a social network of >11,000 members.
Methods: MyNarcolepsyTeam members were invited to partici-
pate in a 36-question online survey fielded between April 10 and 
May 9, 2024. Eligible participants had a narcolepsy diagnosis, 
were age ≥21 years, and resided in the United States. Data were 
analyzed descriptively.
Results: Of 88 total respondents (female, 77%; age ≥50 years, 
74%), 39% had narcolepsy type 1, 50% had narcolepsy type 2, 
and 11% were unsure. Most (81%) respondents saw ≥2 clini-
cians to receive a diagnosis; 36% visited ≥5 clinicians. 98% had 
undergone ≥1 sleep study, which was the most common diag-
nosis method (83%). Following diagnosis, 68% of respondents 
visited multiple HCPs to address narcolepsy symptoms. Of 82 
respondents currently seeing an HCP, 56% were extremely/very 
satisfied with their clinician. Satisfaction was higher among 
respondents seeing sleep specialists vs non-sleep specialists (70% 
vs 38%). More respondents seeing sleep specialists vs non-sleep 
specialists reported discussions that address mental health (48% 
vs 31%) and long-term planning (38% vs 15%). Fifty percent of 
respondents currently seeing an HCP discussed the advantages 
and disadvantages of treatments with their HCP. Seventy-nine 
(90%) respondents were taking ≥1 medication to treat their 
symptoms; 67% took ≥2 medications. Current medications for 
narcolepsy most commonly included traditional stimulants 
(56%; [Adderall®, Ritalin®, etc.]) and antidepressants (38%). 
Nearly half  of respondents (44%) found their treatment regimen 
extremely/very/somewhat challenging, of whom 83% were taking 
multiple medications. Reported treatment challenges included 
loss of efficacy, side effects, access barriers, and the complexity 
of medication regimens.
Conclusion: These findings highlight the challenges PWN face, 
emphasizing the need for expedited diagnosis and access to spe-
cialized healthcare. Despite greater satisfaction with care from 
sleep medicine specialists, there is a shortage in this field. This 

gap underscores the necessity for improved treatment regimens 
and enhanced discussions between PWN and HCPs to address 
mental health support and long-term planning.
Support (if any): Avadel Pharmaceuticals
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Introduction: Narcolepsy is characterized by excessive day-
time sleepiness (EDS) and can occur with or without cataplexy. 
Oxybates are FDA-approved to treat EDS or cataplexy in peo-
ple with narcolepsy. Immediate-release twice-nightly sodium 
oxybate (TN-SXB) and calcium, magnesium, potassium, and 
sodium oxybates (mixed-salt oxybates) are administered at 
bedtime and 2.5-4 hours later, whereas extended-release once-
nightly SXB (ON-SXB; FT218) is administered once at bedtime. 
This study assessed oxybate awareness, usage, and experience 
among people with narcolepsy (PWN).
Methods: The MyNarcolepsyTeam survey was an anonymous, 
voluntary survey conducted from April 10 to May 9, 2024. 
Eligible participants were age ≥21 years, United States resi-
dents, and reported a narcolepsy diagnosis. The 36-item survey 
assessed respondents’ demographics, symptom management, 
and relationships with healthcare providers (HCPs).
Results: Of 88 respondents, 77% were female, 75% were ≥50 years 
of age, and 39% and 50% had narcolepsy type (NT) 1 and NT2, 
respectively. Respondent brand awareness of oxybates was high 
(70%), with highest awareness for TN-SXB (55%), followed by 
mixed-salt oxybates (43%) and ON-SXB (23%). Of 82 respond-
ents seeing an HCP, only 39% had discussed oxybates with their 
HCP. Current oxybate use was reported by 13% of respondents 
(15% of NT1 respondents; 7% of NT2 respondents), 82% of 
whom experienced symptom improvement within 2 weeks of 
starting oxybate treatment. Benefits of oxybate use included get-
ting a better night’s sleep (64%) and waking up refreshed (64%). 
Of 77 respondents not currently taking oxybates, 36% reported 
they did not know enough about oxybates. Of respondents who 
had previously taken an oxybate, 28% discontinued within 1 
month of initiating treatment. The most commonly reported 
reason for discontinuing oxybate treatment was side effects (40% 
[age ≥60 years, 47%; age < 60 years, 27%]).
Conclusion: These results demonstrate that while respondents 
were moderately aware of oxybates, over one-third reported 
lacking enough information to consider starting oxybate treat-
ment. Despite TN-SXB approval by the FDA in 2002, only 1:8 
respondents were currently receiving oxybates. As narcolepsy 
medication regimens can be daunting, clinicians have the oppor-
tunity to counsel PWN about oxybate treatment options, includ-
ing the potential for early symptom improvement and proactive 
side effect management to reduce discontinuation.
Support (if any): Avadel Pharmaceuticals
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Introduction: Post-COVID-19 conditions, also known as long 
COVID, encompass a range of symptoms, including fatigue, 
dyspnea, and cognitive dysfunction, that persist for at least two 
months following three months after the onset of COVID-19. 
The WHO estimates that approximately 10–20% of individuals 
infected with COVID-19 develop post-COVID-19 conditions. 
Among these patients, it has been reported that around 80% 
experience sleep disturbances, such as insomnia, hypersomno-
lence, or circadian rhythm disorders. These disruptions in sleep 
duration, whether reduced or prolonged, can adversely affect 
subjective health and quality of life. In adolescents, such distur-
bances may contribute to school absenteeism and impair social 
adaptation, emphasizing the need for effective management 
strategies. Aripiprazole (APZ), commonly prescribed for schiz-
ophrenia, has recently been shown to improve hypersomnolence 
symptoms when used at low doses. In this study, we report a case 
series of 10 adolescents with post-COVID-19 hypersomnolence. 
Administration of low-dose APZ effectively reduced sleep dura-
tion, providing insights into its potential utility as a therapeutic 
option for hypersomnolence associated with post-COVID-19 
conditions.
Methods: Ten adolescent patients with post-COVID-19 hyper-
somnolence who visited our institution between 2019 and 
December 2024 were included if  their sleep duration was pro-
longed compared to their pre-infection baseline. All participants 
displayed sleep patterns resembling those observed in delayed 
sleep phase syndrome (DSPS). After obtaining informed con-
sent from the patients and their guardians, low-dose APZ 
(0.5–2.0 mg) was prescribed. Patients maintained sleep diaries 
documenting bedtime, wake-up time, and total sleep duration 
both before and after the initiation of APZ treatment. Sleep 
parameters were subsequently analyzed for changes in total sleep 
duration and wake-up times using statistical methods. Adverse 
effects were monitored throughout the treatment period. The 
Ethics Committee of Ibaraki Prefectural Medical Center of 
Psychiatry approved this study.
Results: Low-dose APZ effectively reduced total sleep duration 
and advanced wake-up times in adolescents with post-COVID-19 
hypersomnolence, enabling some patients to return to their pre-
vious lifestyles. No significant adverse effects were reported.
Conclusion: Low-dose APZ effectively managed post-COVID-19 
hypersomnolence in adolescents by reducing total sleep duration 
and advancing wake-up times. These findings suggest APZ as a 
promising therapeutic option for post-COVID-19 hypersomno-
lence, particularly in adolescents, warranting further investiga-
tion in larger studies.
Support (if any): 
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Introduction: In a disproportionality analysis (Merino D, et al. J 
Clin Med. 2022;11:3890), sodium oxybate (SXB) treatment was 
associated with sleep-related eating disorder (SRED), a paras-
omnia characterized by somnambulism and compulsive eating. 
Immediate-release twice-nightly oxybate (TN-OXB) formula-
tions (ie, SXB and calcium, magnesium, potassium, and sodium 
oxybates [mixed-salt oxybates]) are administered at bedtime and 
again 2.5-4 hours later. SRED coincides with the first dose of 
TN-OXB if  patients remain awake. This retrospective, single-site 
analysis assessed the effect of switching from TN-OXB to 
extended-release once-nightly SXB (ON-SXB) on SRED among 
individuals with narcolepsy.
Methods: Retrospective chart review was conducted from a 
single clinical site. Data were collected from individuals with 
narcolepsy who experienced SRED while taking TN-OXB and 
were switched to ON-SXB from the time of switch to ON-SXB 
through currently available data. Patient demographics, medical 
history, oxybate treatment duration, dosage, and weight-related 
measures before and after the treatment switch were recorded. 
Data were described and analyzed descriptively.
Results: Of 8 individuals with narcolepsy who experienced 
SRED, the mean (SD) age was 21 (4.1) years, 6 (75%) were 
female, and 6 (75%) and 2 (25%) had narcolepsy type (NT) 1 and 
NT2, respectively. Before switching to ON-SXB, median (range) 
TN-OXB dose and mean (SD) treatment duration were 8.8 (4.8-
10.5) g and 40.6 (21.1) months, respectively, with 3 individuals 
(37.5%) taking asymmetric doses. After switching to ON-SXB, 
median (range) ON-SXB dose was 9 (6-9) g. Sleep eating epi-
sodes were resolved in all individuals within 6 months of switch-
ing to ON-SXB. Five (63%) individuals experienced a reduction 
in BMI after switching to ON-SXB.
Conclusion: In this retrospective chart analysis, individuals with 
narcolepsy and SRED experienced positive clinical outcomes 
after switching from TN-OXB to ON-SXB. Individuals switch-
ing to an oxybate that did not require a middle-of-the-night dose 
had resolution of sleep eating, and nearly two-thirds experienced 
a reduction in BMI. SRED is an underappreciated challenge 
with TN-OXB dosing that may be ameliorated with a single, 
extended-release dose of SXB, as provided by ON-SXB.
Support (if any): Avadel Pharmaceuticals
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Introduction: AXS-12 (reboxetine) is a highly selective norepi-
nephrine reuptake inhibitor and cortical dopamine modulator 
under development for narcolepsy. In the Phase 3 SYMPHONY 
trial, AXS-12 significantly reduced weekly cataplexy attacks 
from baseline to Week 5 versus placebo in patients with nar-
colepsy. Here we report the Phase 3 ENCORE trial, assessing 
long-term efficacy and safety of AXS-12 in participants who 
completed SYMPHONY.
Methods: ENCORE included a 24-week open-label exten-
sion (OLE) period, followed by a 3-week double-blind 
randomized-withdrawal (DBRW) period. During the OLE, par-
ticipants received AXS-12 (5 mg once-daily for 1 week, twice-
daily for 23 weeks). Following this, remaining participants were 
randomized 1:1 to continue twice-daily AXS-12 or switch to 
once-daily AXS-12 plus placebo for 1 week, then placebo twice-
daily for 2 weeks. The primary endpoint was change in frequency 
of cataplexy attacks from randomization to DBRW Week 3. 
OLE efficacy outcomes included change in weekly frequency 
of cataplexy attacks, cataplexy response (≥50% reduction), and 
change in cataplexy-free days. Additional analyses are ongoing.
Results: ENCORE enrolled 68 participants; 42 completed the 
OLE and entered the DBRW (AXS-12, n=22; placebo, n=20). 
In SYMPHONY, baseline mean weekly frequency of cataplexy 
attacks was 31.5. At DBRW randomization, mean weekly fre-
quency of cataplexy attacks was 4.2 (AXS-12) and 6.9 (placebo). 
Participants randomized to placebo experienced a mean increase 
of 10.29 weekly cataplexy attacks versus 1.32 for AXS-12, at end 
of DBRW (p=0.017). In the OLE, weekly frequency of cata-
plexy attacks decreased by 22.3 (71%) and 24.1 (77%) at 1 and 
6 months, respectively. Cataplexy response was achieved by 72% 
and 82% at 1 and 6 months, respectively. Cataplexy-free days 
increased from 14.3% to 61% and 70% at 1 and 6 months, respec-
tively. Common adverse events (AEs; ≥5%) during the OLE were 
nausea and tachycardia (both 5.9%); no new safety signals were 
detected. Discontinuations due to AEs occurred in 17.6% of par-
ticipants in the OLE.
Conclusion: AXS-12 significantly reduced the frequency of cata-
plexy attacks during the DBRW. AXS-12 was well-tolerated and 
demonstrated maintenance of efficacy with long-term open-la-
bel use. These results align with SYMPHONY, supporting the 
positive therapeutic impact of AXS-12 for narcolepsy.
Support (if any): Axsome Therapeutics, Inc.
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Introduction: Narcolepsy type 1 (NT1) is a chronic neurologi-
cal disorder characterized by excessive daytime sleepiness, cat-
aplexy, and disrupted nighttime sleep, often requiring lifelong 
treatment. Little is known about how pregnancy impacts NT1, 
so individuals with NT1 face difficult decisions about continuing 
or discontinuing treatments during pregnancy, particularly given 
the uncertain risks and benefits for themselves and their fetuses. 
This study aims to address this knowledge gap by investigating 

the trajectory of NT1 symptoms and associated experiences dur-
ing pregnancy, with the goal of informing future guidelines and 
improving shared decision-making for individuals with NT1 and 
their clinicians.
Methods: This mixed-methods study was designed to capture 
both quantitative and qualitative data on NT1 symptom trajec-
tories and patient experiences around pregnancy. Eligible par-
ticipants were adults with NT1 who gave birth within the past 
two years. Data collection included an online survey assessing 
symptom severity, social support, and treatment decisions dur-
ing preconception, pregnancy, delivery, and postpartum. The 
survey included validated tools, such as the Narcolepsy Severity 
Scale (NSS), and custom items tailored to pregnancy contexts. A 
subset of participants also participated in semi-structured inter-
views. Quantitative data was analyzed using paired t-tests and 
one-way ANOVA, while qualitative data was analyzed themati-
cally to provide additional insight into participants’ experiences 
and priorities.
Results: Preliminary data from 16 women (mean age 33.8 ± 
4.36 years) with NT1 revealed significant variability in symptom 
trajectory and medication use around pregnancy. Half  reported 
improvement in their NT1 symptoms during pregnancy, while 
about 1/3 described worse symptoms. The most bothersome 
symptoms during pregnancy were disrupted nighttime sleep 
(94%), attention/concentration difficulties (94%), and daytime 
sleepiness (88%). While most (56%) participants took medica-
tions for at least part of their pregnancy, discontinuation was 
common, particularly in the first trimester.
Conclusion: This study provides the beginning of a compre-
hensive overview of NT1 symptom evolution and medication 
management patterns during pregnancy. These findings plus 
additional research will help shape future prospective studies 
tracking NT1 symptoms during pregnancy and guide clinical 
recommendations and support.
Support (if any): This project was supported by Avadel 
Pharmaceuticals.
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Introduction: Narcolepsy is a chronic sleep disorder charac-
terized by excessive daytime sleepiness (EDS), uncontrollable 
sleep attacks, cataplexy, hypnagogic hallucinations, and sleep 
paralysis. Current treatments for narcolepsy often come with 
significant limitations, such as side effects, limited efficacy, or the 
necessity of combining multiple therapies. Samelisant is a selec-
tive inverse agonist of histamine 3 receptors, showing promising 
potential as a novel treatment for this condition. In preclinical 
studies involving orexin knockout mice, Samelisant demon-
strated wake-promoting effects and reduced cataplexy, under-
scoring its therapeutic potential. Samelisant safety/tolerability 
has been established in healthy subjects.
Methods: Samelisant was evaluated as monotherapy in a Phase 
2 proof-of-concept study conducted in the USA and Canada to 
treat EDS in patients with narcolepsy (NCT04072380). The study 
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enrolled narcoleptic patients aged 18 to 65 years per ICSD-3 cri-
teria, who had an Epworth Sleepiness Scale (ESS) score of ≥12 
and a mean Maintenance of Wakefulness Test (MWT) time of < 
12 minutes. A total of 190 patients were randomized into three 
treatment groups (placebo, Samelisant 2 mg, and Samelisant 
4 mg) in a 1:1:1 ratio and received either placebo or Samelisant 
once daily for 14 days. The primary efficacy endpoint was the 
change in ESS score from Baseline to Day 14. Secondary and 
exploratory endpoints included changes in Clinical Global 
Impression – Severity, MWT and Patient Global Impression – 
Change scores from Baseline to Day 14. Safety was monitored 
throughout the study by the medical monitor and the data safety 
monitoring committee.
Results: Study evaluating Samelisant achieved primary efficacy 
endpoint demonstrating statistically significant (p< 0.024) and 
clinically meaningful reduction (-2.1 point) in ESS total score 
compared to placebo. Treatment with Samelisant resulted in 
significant improvement in EDS on scales assessed by both cli-
nicians and patients. Samelisant was generally safe and well tol-
erated in narcolepsy patients and there were no serious events or 
death reported.
Conclusion: Samelisant holds promise as a monotherapy for 
treatment of EDS in narcolepsy, and a global Phase 3 study for 
the treatment of narcolepsy will be initiated in Q2 2025
Support (if any): 

Abstract citation ID: zsaf090.0846

0846
ACTIGRAPHY-BASED ASSESSMENT OF THE IMPACT 
OF TAK-861 ON DAYTIME NAPPING IN PEOPLE WITH 
NARCOLEPSY TYPE 1
Raul Torres1, Francesco Onorati1, Melissa Naylor1, Tina Olsson1, 
Simerpal Gill1, Yelena Pyatkevich1, Sarah Bermingham1, 
Dmitri Volfson1

1 Takeda Development Center Americas, Inc.

Introduction: Excessive daytime sleepiness (EDS) is a hallmark 
symptom of narcolepsy that profoundly impacts daily life. Naps 
are a clinically meaningful indicator of EDS, and wrist-worn 
accelerometers offer a convenient and accurate measurement 
method. We aimed to develop and validate an objective actigra-
phy-based algorithm for detecting daytime naps in people with 
narcolepsy type 1 (NT1).
Methods: The Multi-Ethnic Study of Atherosclerosis (MESA) 
dataset included manually annotated naps from 2,237 partic-
ipants with wrist-worn actigraphy devices across seven days. 
Using MESA data, we developed an algorithm that predicted 
sleep-wake epochs from activity counts, grouped these pre-
dictions into naps (sleep periods lasting ≥5min between 9AM 
and 9PM), then applied decision rules (pruning and fusion) to 
optimize agreement with manually annotated naps. Following 
validation, our algorithm was applied in a phase 0 non-interven-
tional study of 16 participants with NT1 and 16 healthy sex- and 
age-matched controls (NCT04445129), and a phase 2 interven-
tional study of orexin receptor 2-selective agonist TAK-861 in 
112 participants with NT1 (NCT05687903). Algorithm-derived 
measures included the proportion of nap-free days and total 
minutes of daytime sleep on days with ≥1 nap.
Results: In MESA, our nap detection algorithm yielded high 
sensitivity (86.5%) and F1 area (84.6%), and nominal correla-
tions (R=-0.16, p< 0.001; R=0.15, p< 0.001; n=2,237) between 
napping and self-reported sleepiness measured via Epworth 

Sleepiness Scale (ESS), suggesting sleepiness is weakly associated 
with less nap-free days and more daytime sleep. In the non-inter-
ventional trial, participants with NT1 had 11.5 fewer nap-free 
days (p< 0.001; n=16) in a 4-week period and slept 37.5 more 
minutes during the day (p< 0.001; n=16) than controls. In the 
interventional trial, relative to baseline, TAK-861-treated partic-
ipants with NT1 experienced a statistically significant increase 
in nap-free days in a 4-week period and slept less time per day 
across TAK-861 dose groups (0.5mg/0.5mg: n=23, 2mg/2mg: 
n=21, 2mg/5mg: n=23, 7mg: n=23; all p< 0.001). No significant 
effects were observed with placebo (n=22).
Conclusion: We developed a highly sensitive and specific actig-
raphy-based nap-detection algorithm which identified two 
important nap-related findings: increased napping in untreated 
participants with NT1, and substantially reduced daytime nap-
ping in TAK-861-treated participants with NT1.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.

Abstract citation ID: zsaf090.0847

0847
TREATMENT WITH AN OREXIN AGONIST REDUCES 
MICROSLEEPS AND IMPROVES WAKEFULNESS 
DURING MWT IN PEOPLE WITH NT1
Yishu Gong1, Brian Tracey1, Mads Olsen1, Melissa Naylor1, 
Tina Olsson1, Emmanuel Mignot2, Dmitri Volfson1

1 Takeda Development Center Americas, Inc., 2 Stanford University

Introduction: The Maintenance of Wakefulness Test (MWT) 
is widely used in clinical trials to assess drug treatment effects 
on excessive daytime sleepiness (EDS). Sleep onset latency 
(SOL), the primary endpoint in MWT studies, measures the 
ability to stay awake until persistent sleep occurs; it does not 
provide insight into the quality of wakefulness prior to falling 
asleep. Here, we explored microsleeps, short periods of sleep 
(3-15 sec) prior to sleep onset during MWT as a biomarker for 
EDS following therapy using TAK-861, an oral orexin receptor 
2-selective agonist developed for the treatment of narcolepsy 
type 1 (NT1) in a Phase 2 randomized, placebo-controlled trial 
(NCT05687903).
Methods: Participants with NT1 were randomized to receive 
TAK-861 (first dose at 8AM for all treatment arms; 0.5mg twice 
3 hours apart; 2mg twice 3 hours apart; 2mg then 5mg 3 hours 
later; or 7mg once-daily) or placebo. The 4 MWT sessions con-
sisted of a 40-minute wake trial at 10AM, 12PM, 2PM, and 
4PM to assess fluctuations in sleepiness. MWTs were conducted 
at baseline and after 28 and 56 days after treatment, with micros-
leeps scored manually. Zero-inflated negative binomial mixed-ef-
fects models (with an offset term for SOL) and mixed-effects 
survival analysis were used to analyze microsleep rates and time-
to-first microsleep, respectively. Pairwise contrasts with baseline 
within each treatment were performed, averaging over MWT 
sessions.
Results: MWT data were collected for 112 participants with NT1 
(placebo: n=22, 0.5mg/0.5mg: n=23, 2mg/2mg: n=21, 2mg/5mg: 
n=23, 7mg: n=23). Microsleep rates (prior to falling asleep) 
decreased significantly by Week 4 and at Week 8 in all TAK-
861 treatment groups relative to baseline (from 6 microsleeps per 
10 min at baseline to < 2 per 10 min across all treatment groups). 
Additionally, all TAK-861 treatment groups experienced a pro-
longed time-to-first microsleep (p< 0.005 compared to baseline). 
Average microsleep duration (excluding participants with no 
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microsleep) showed no significant change in any arm. Placebo-
treated participants showed minimal changes across sessions and 
visits.
Conclusion: TAK-861 significantly reduced microsleep rates 
and delayed the onset of the first microsleep, demonstrating its 
potential as an effective treatment for daytime sleepiness in par-
ticipants with NT1.
Support (if any): Funded by Takeda Development Center 
Americas, Inc.
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EVALUATION OF THE NOVEL OREXIN 2 RECEPTOR 
AGONIST ALKS 2680 ON MEASURES OF AROUSAL 
CIRCUIT ACTIVATION IN RODENTS
Julie Brooks1, Angelica Patino1, Corey Puryear1, Laura Tan1, 
Brian Raymer1

1 Alkermes, Inc.

Introduction: The orexin/hypocretin system acts as the master 
regulator of wakefulness by virtue of its connections to multiple 
downstream arousal neurotransmitter pathways. Thus, target-
ing the orexin system may provide novel treatment strategies for 
narcolepsy and related disorders. In this study, we characterized 
network engagement and functional activation induced in pre-
clinical rodent models by ALKS 2680, a highly potent, orally 
bioavailable, and selective orexin 2 receptor agonist being devel-
oped as a once-daily treatment for narcolepsy and idiopathic 
hypersomnia.
Methods: Whole-cell patch-clamp techniques were used to 
measure changes in histamine neuron excitability following 
ALKS 2680 treatment in acute mouse brain slices conserving 
the tuberomammillary nucleus. Whole brain circuit activation 
mapping was quantified using cellular c-Fos activation following 
acute oral dosing in rats. Changes in cortical neurotransmission 
were measured using microdialysis in freely moving rats. Cortical 
activation and arousal states were quantified using electroen-
cephalography (EEG) and electromyography (EMG) in rats.
Results: Bath application of ALKS 2680 onto acute brain slices 
resulted in a concentration-dependent depolarization of histamine 
neurons. The maximal change in membrane potential was simi-
lar to that produced by the synthetic orexin B peptide [Ala11,D-
Leu15]-OX-B, however ALKS 2680 demonstrated greater 
potency. ALKS 2680 dose-dependently increased the number of 
c-Fos positive nuclei in OX2R expressing brain areas associated 
with arousal/wakefulness, cognition, and/or cataplexy. Notably, 
change in c-Fos activation was not observed in a brain area pre-
dominantly expressing orexin 1 receptors. Acute, oral adminis-
tration of ALKS 2680 dose-dependently elevated extracellular 
prefrontal cortical acetylcholine and histamine concentrations. 
Finally, oral administration of ALKS 2680 resulted in a dose-de-
pendent increase in an EEG profile consistent with wakefulness, 
including an increase in gamma power and suppression of slower 
frequency bands such as delta. In addition, sleep staging analysis 
revealed a significant increase in wakefulness relative to vehicle.
Conclusion: ALKS 2680 increased measures of cortical activa-
tion, engagement of vigilance circuitry, and consolidated wake-
fulness. These preclinical data support further investigation 
of ALKS 2680 for the treatment of narcolepsy and idiopathic 
hypersomnia, including cognition- and wakefulness-related 
symptoms.
Support (if any): Alkermes, Inc.
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DIAGNOSIS JOURNEY, SYMPTOMS, AND BURDEN OF 
IDIOPATHIC HYPERSOMNIA: PATIENT PERSPECTIVES 
FROM QUALITATIVE INTERVIEWS
Wilbur Williams1, Meaghan O’Connor2, Miranda Lauher-Charest2, 
Laura Tesler Waldman2, Michael Doane1

1 Alkermes, Inc., 2 QualityMetric, an IQVIA business

Introduction: Idiopathic hypersomnia (IH) is a chronic neuro-
logical disorder characterized by excessive daytime sleepiness 
(EDS), among other symptoms. Studies assessing the burden of 
IH have largely relied on quantitative methods, providing limited 
insight into the patient experience. This study used qualitative 
interviews to understand aspects of this rare condition including 
diagnostic journey, symptoms, and disease burden.
Methods: Participants were recruited using purposive sam-
pling. Trained qualitative researchers conducted each 60-min-
ute individual interview. Interviewers used a concept elicitation 
approach with a semi-structured interview guide to elicit descrip-
tions of patients’ experiences. Interview transcripts were coded 
and analyzed using inductive and deductive approaches.
Results: Ten adults with IH were interviewed (mean age: 37 years). 
Most identified as female (80%) and employed (80%). All partici-
pants were White. At disease onset, initial symptoms included EDS 
(70%), fatigue (30%), and oversleeping (30%). In seeking a diagno-
sis, participants saw different healthcare professionals including 
sleep specialists, neurologists, psychiatrists, and primary care phy-
sicians. Half of the participants received an IH diagnosis >10 years 
after symptom onset. Prior to diagnosis, participants reported 
receiving other diagnoses, including depression, sleep apnea, and 
chronic fatigue syndrome. The most common symptoms partici-
pants with IH have experienced included cognitive impairments i.e. 
difficulties with thinking, memory, and concentration (100%), EDS 
(90%), and fatigue (90%). All or nearly all participants described 
that IH negatively impacted: work and school activities (e.g., trou-
ble concentrating on tasks, forgetting information, falling asleep 
during meetings or conversations; 100%), mental health (e.g., 
depression, anxiety, embarrassment, lack of motivation; 100%), 
and instrumental activities of daily living (e.g., home maintenance, 
cooking/preparing meals, driving; 90%). Most participants also 
described negative impacts of IH on their relationships with fam-
ily, friends, and romantic partners (e.g., reduced time spent with 
children, marital strain; 80%) and activities of daily living (e.g., 
eating, bathing, dressing/grooming, toileting; 70%).
Conclusion: This study provides patient-reported depictions of 
the often-challenging journey toward seeking an IH diagnosis, 
describes IH symptoms from patients’ perspectives, and demon-
strates the breadth of impact of IH on patients’ lives. These 
results help to fill gaps in the literature by providing important 
insights into the IH patient experience.
Support (if any): Alkermes, Inc.
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1 Boston Children’s Hospital

Introduction: Most children/adolescents with Narcolepsy Type 
1 (NT1) are treated with traditional stimulants based on U.S. 
claims data, yet the cardiovascular effects of these medications 
have not been investigated in this population. We compared vital 
signs in youth with NT1 before and after exposure to stimulants/
wake promoting agents (WPAs) to test the hypotheses that these 
medications increase rates of elevated blood pressure (BP) and 
hypertension (HTN) and that body mass index (BMI) influences 
these outcomes.
Methods: In this retrospective study, we collected electronic 
medical data including vital signs and polysomnography/multi-
ple sleep latency test (PSG/MSLT) results from 39 NT1 patients 
aged 7-18 at three points over 20-month period: baseline (drug-
naïve/weaned), after initiating treatment, and after treatment 
optimization. We performed stepwise regression to determine 
predictors of baseline elevated BP/HTN. We used McNemar’s 
test and generalized estimating equations to assess the effects of 
stimulant/WPA exposure on vital signs.
Results: The prevalence of elevated BP/HTN at baseline was 
51% in our cohort and increased to 72% at the final visit when 
stimulants/WPA were optimized. BMI was not associated with 
elevated BP/HTN at baseline. Systolic and diastolic BP increased 
significantly with stimulant/WPA exposure (both p < 0.05), while 
heart rate (HR) showed a non-significant increase (p =.08). BMI 
was associated with increased systolic BP and HR across the 
three time points.
Conclusion: This study highlights potential cardiovascular risks 
associated with pediatric NT1, particularly in the context of 
treatment with stimulants/WPAs. We recommend close clinical 
monitoring of vital signs in clinical management of pediatric 
NT1 and advocate for prospective longitudinal research stud-
ies to better understand the cardiovascular risks of stimulants/
WPAs in this population.
Support (if any): This study was funded by a grant from Wake 
Up Narcolepsy, PI: Maski.
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EFFECTIVENESS AND SAFETY OF LOW-SODIUM 
OXYBATE IN IDIOPATHIC HYPERSOMNIA 
PARTICIPANTS: RESULTS FROM THE DUET STUDY
David Plante1, Alyssa Cairns2, Logan Schneider3, 
Deborah Nichols4, Teresa Steininger4, Douglas Fuller4, M. Kirby4, 
Sarah Akerman4, Jessica Alexander4, Marisa Whalen4, Chad Ruoff5

1 University of Wisconsin–Madison, 2 Former employee of 
BioSerenity, 3 Stanford University Center for Sleep Sciences and 
Medicine, 4 Jazz Pharmaceuticals, 5 Mayo Clinic

Introduction: Introduction: Jazz DUET (Develop hypersomnia 
Understanding by Evaluating low-sodium oxybate Treatment) is 
a phase 4, prospective, multicenter, single-arm, multiple-cohort, 
open-label study (NCT05875974) evaluating the effectiveness 
of low-sodium oxybate (LXB, Xywav®) treatment on daytime 
and nighttime symptoms, including excessive daytime sleepiness 
(EDS) and polysomnography in participants with idiopathic 
hypersomnia (IH) or narcolepsy. Data presented are from the 
IH cohort.
Methods: DUET included screening (with 2-week washout for 
oxybate users), 8-day baseline (BL), 2- to 8-week LXB titra-
tion, 2-week stable-dose, 8-day end-of-treatment (EOT), and 

2-week safety follow-up periods. The primary endpoint was 
change in Epworth Sleepiness Scale (ESS) score from BL to 
EOT. Secondary endpoints for the IH cohort included change 
in Idiopathic Hypersomnia Severity Scale (IHSS) total score, 
Patient Global Impression of Change (PGIc)−overall IH dis-
ease, PGIc−sleep inertia, and Patient Global Impression of 
Severity (PGIs)−sleep inertia. Exploratory endpoints included 
IHSS component scores (daytime functioning, sleep inertia). 
Primary and key secondary (IHSS total score) endpoints were 
controlled for multiplicity with sequential testing; all other 
P-values are considered nominal.
Results: Forty-six people with IH enrolled and were dosed with 
LXB; 40 were completers. Enrolled participants were mostly 
female (80.4%) and White (84.8%), with a mean (SD) age of 38.1 
(11.8) years. For completers, BL mean (SD) ESS score and IHSS 
total score were 16.5 (2.7) and 32.9 (7.1), respectively; least-
squares mean (LSM) (SE) changes from BL to EOT were −8.4 
(0.7), P<.0001 and −15.5 (1.5), P<.0001. BL mean (SD) IHSS 
component scores for daytime functioning and sleep inertia were 
17.7 (4.2) and 10.7 (3.1), respectively; LSM (SE) changes from 
BL to EOT were −8.8 (1.0), P<.0001 and −4.8 (0.4), P<.0001. 
At EOT, most participants reported improvement (very much, 
much, minimally) on PGIc−overall IH disease (94.6%) and 
PGIc−sleep inertia (81.1%). At BL, 25.0% of participants 
reported sleep inertia severity as very mild/mild/not present on 
PGIs–sleep inertia vs 59.0% at EOT. Treatment-emergent adverse 
events were consistent with the known safety profile of LXB.
Conclusion: People with IH taking open-label LXB showed 
improvements in EDS and sleep inertia (decreased ESS and IHSS 
component scores) and reported reduced multi-symptom burden 
(decreased IHSS total scores and improved PGIc/PGIs ratings).
Support (if any): Jazz Pharmaceuticals
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RESULTS FROM THE DUET STUDY
Richard Bogan1, David Plante2, Alyssa Cairns3, Deborah Nichols4, 
Teresa Steininger4, Douglas Fuller4, Sarah Akerman4, 
Marisa Whalen4, Nancy Foldvary-Schaefer5

1 Bogan Sleep Consultants, 2 University of Wisconsin–Madison, 
3 Former employee of BioSerenity, 4 Jazz Pharmaceuticals, 5 
Sleep Disorders Center, Neurological Institute, Cleveland Clinic, 
Cleveland, OH

Introduction: Jazz DUET (Develop hypersomnia Understanding 
by Evaluating low-sodium oxybate Treatment) is a phase 4, pro-
spective, multicenter, single-arm, multiple-cohort, open-label 
study (NCT05875974) evaluating the effectiveness of low-so-
dium oxybate (LXB, Xywav®) treatment on outcomes including 
sleep quality (using polysomnography [PSG] and self-reported 
questionnaires) in participants with idiopathic hypersomnia or 
narcolepsy. Data reported here are from the idiopathic hyper-
somnia cohort.
Methods: DUET included a screening period (with 2-week wash-
out for current oxybate users), an 8-day baseline (BL) period, a 
2- to 8-week LXB titration period, a 2-week stable-dose period 
(SDP), an 8-day end-of-treatment (EOT) period, and a 2-week 
safety follow-up. Participants underwent nocturnal PSG (ad libi-
tum protocol) at BL and EOT. The Karolinska Sleepiness Scale 
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(KSS) was administered 90 minutes post-awakening from PSG 
to measure situational sleepiness (9-point scale; 1=“extremely 
alert” to 9=“extremely sleepy, can’t keep awake”). Participants 
completed an electronic sleep diary (eDiary) daily during the BL 
and EOT periods, including questions regarding nightly sleep 
patterns, total sleep time (TST), sleep quality (5-point scale; 
“very good” to “very poor”), and how rested/refreshed the par-
ticipant felt upon awakening (5-point scale; “very well” to “not at 
all”). Completion of ≥5 eDiary days during the 8-day assessment 
before PSG visits was required for analysis. eDiary and KSS data 
were analyzed in the completer set (enrolled participants who 
were dosed with LXB and completed SDP and PSG at EOT).
Results: Forty-six participants with idiopathic hypersomnia 
enrolled (completer set, n=40). Most were female (37/46; 80%) 
and White (39/46; 85%); mean (SD) age was 38.1 (11.8) years. 
Mean (SD) self-reported nocturnal TST at BL (n=36) and EOT 
(n=30) was 8.6 (2.0) and 8.4 (2.7) hours, respectively. The per-
cent of participants rating their sleep quality as “very good”/“-
good” increased from 19.4% (BL) to 56.7% (EOT). The percent 
of participants with rested sleep (“very well”/“well”/“somewhat” 
rested) increased from 22.2% (BL) to 73.3% (EOT). Likewise, 
mean (SD) rating of self-reported sleepiness decreased from 5.7 
(2.0) at BL to 3.5 (2.0) at EOT.
Conclusion: Following open-label LXB treatment, participants 
with idiopathic hypersomnia reported improvements in sleep 
quality and feeling more rested and less sleepy upon awakening.
Support (if any): Jazz Pharmaceuticals
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Wisconsin–Madison

Introduction: Jazz DUET (Develop hypersomnia Understanding 
by Evaluating low-sodium oxybate Treatment) is a phase 4, pro-
spective, multicenter, single-arm, multiple-cohort, open-label 
study (NCT05875974) evaluating the effectiveness of low-so-
dium oxybate (LXB, Xywav®) treatment on outcomes including 
polysomnography (PSG)-based sleep architecture in participants 
with idiopathic hypersomnia or narcolepsy. This abstract will 
include results from the idiopathic hypersomnia cohort.
Methods: DUET included a screening period (2-week washout 
for current oxybate users), an 8-day baseline (BL) period, a 2- to 
8-week LXB titration period, a 2-week stable-dose period (SDP), 
an 8-day end-of-treatment period (EOT), and a 2-week safety 
follow-up. Participants underwent nocturnal PSG using an ad 
libitum protocol at BL and EOT. PSGs were scheduled to allow 
a minimum of 10 hours in bed, unless the participant naturally 
awakened earlier; bedtime was determined by habitual bedtime. 
PSG recordings were centrally scored. Data were analyzed for 
participants in the idiopathic hypersomnia cohort completer set. 
P-values were uncontrolled for multiplicity and therefore consid-
ered nominal.

Results: Forty-six participants with idiopathic hypersomnia 
enrolled; 40 completed the study. Most were female (80%) and 
White (85%) with a mean±SD age of 38.1±11.8 years. Mean±SD 
total sleep time (TST) at BL and EOT was 467.5±111.9 and 
413.4±97.9 minutes, respectively (LSM change [95% CI], –54.1 
[–81.3, –26.9]; P=.0003). Mean±SD number of total shifts from 
deeper to lighter sleep stages at BL and EOT was 60.8±30.1 and 
43.7±27.0, respectively (LSM [95% CI], –17.1 [–23.7, –10.5]; 
P<.0001). Mean±SD time spent in N1 at BL and EOT was 
47.8±26.1 and 33.0±22.4 minutes (LSM [95% CI], –14.8 [–20.3, 
–9.3]; P<.0001), % of stage was 10.3% and 8.0% (P=.0017); in 
N2, 270.0±64.8 and 225.8±72.8 minutes (LSM [95% CI], –44.3 
[–66.7, –21.9]; P=.0003), 58.5% and 54.2% (P=.0286); in N3, 
51.9±35.3 and 92.5±53.5 minutes (LSM [95% CI], 40.6 [25.8, 
55.4]; P<.0001), 11.2% and 22.8% (P<.0001); and in REM, 
97.7±47.0 and 62.1±35.4 minutes (LSM [95% CI], –35.7 [–46.0, 
–25.3]; P<.0001), 20.0% and 15.0% (P<.0001).
Conclusion: Participants with idiopathic hypersomnia treated 
with open-label LXB demonstrated reduced TST on ad libitum 
polysomnography compared with baseline, increases in N3 sleep, 
and changes in sleep architecture.
Support (if any): Jazz Pharmaceuticals
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SAFETY AND TOLERABILITY OF ONCE-NIGHTLY 
SODIUM OXYBATE: A POST HOC ANALYSIS FROM THE 
LONG-TERM RESTORE STUDY
Bruce Corser1, John Harsh2, J. Douglas Hudson3, Sally Ibrahim4, 
Adrian Santamaria5, Paula Schweitzer6, Danielle Burroughs7, 
Brian Abaluck7, Jennifer Gudeman7

1 Sleep Management Institute, 2 Colorado Sleep Institute, 3 
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6 Sleep Medicine & Research Center, St. Luke’s Hospital, 
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Introduction: In the phase 3 REST-ON clinical trial, extend-
ed-release, once-nightly sodium oxybate (ON-SXB) demon-
strated a safety profile consistent with the known oxybate safety 
profile, with adverse drug reactions (ADRs) primarily related to 
tolerability. The long-term safety and tolerability of ON-SXB 
were investigated in the open-label/switch study RESTORE 
(NCT04451668).
Methods: Participants in RESTORE were ≥16 years of age with 
narcolepsy type 1 or 2 who had completed the REST-ON trial 
(without starting another oxybate), were on immediate-release 
twice-nightly SXB (TN-SXB) for ≥1 month, or were oxybate 
naive. For participants who completed REST-ON but had not 
initiated TN-SXB or who were oxybate naive, ON-SXB was 
initiated at 4.5 g/night and increased weekly by 1.5 g/night as 
needed up to 9 g/night during a 1- to 2-month titration period. 
Participants then received ON-SXB until they could be tran-
sitioned to commercial therapy. This analysis included data 
from participants who completed REST-ON (without starting 
another oxybate) or who were oxybate naive and received ≥1 
dose of ON-SXB (safety population). Safety data are reported 
as treatment-emergent adverse events (TEAEs; ie, any AE that 
occurs during treatment) and ADRs (ie, TEAEs considered 
drug-related).
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Results: Of the 50 participants (mean age, 33 years; female, 60%; 
white, 80%; mean [range] ON-SXB treatment, 408.1 [8–1098] 
days) who were from REST-ON (n=15) or were oxybate naive 
(n=35), 76% (38/50) reported ≥1 TEAE; most were mild (n=18; 
36%) or moderate (n=18; 36%) in severity. TEAEs occurring in 
≥10% of participants included nausea (26%), COVID-19 (12%), 
somnolence (12%), dizziness (10%), vomiting (10%), sinusitis 
(10%), and tremor (10%). One (2%) participant reported ≥1 seri-
ous AE considered related to ON-SXB treatment (anxiety, delu-
sional thoughts) that led to ON-SXB discontinuation. ADRs 
were reported by 56% (28/50) of participants. ADRs occurring in 
≥10% of participants included nausea (24%), somnolence (12%), 
and dizziness (10%). Seven (14%) participants experienced ≥1 
ADR that led to ON-SXB discontinuation; only nausea led to 
discontinuation in >1 participant (n=2).
Conclusion: These data from RESTORE demonstrate that 
REST-ON and oxybate-naive participants tolerated ON-SXB 
well, as TEAEs were primarily mild/moderate in severity. ADRs 
were aligned with the known safety profile of TN-SXB.
Support (if any): Avadel Pharmaceuticals
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Introduction: Extended-release, once-nightly sodium oxybate 
(ON-SXB; LUMRYZ™) eliminates the middle-of-the-night 
dosing required with immediate-release, twice-nightly oxybates 
(TN-OXBs). RESTORE (NCT04451668) was an open label/
switch study that assessed the safety and tolerability of ON-SXB 
in people with narcolepsy.
Methods: Participants with narcolepsy aged ≥16 years who had 
completed the phase 3 REST-ON trial, were on stable-dose 
TN-OXB (switch participants), or were oxybate-naïve were eli-
gible. For switch participants, initial ON-SXB doses were equiv-
alent or closest to their prior total nightly TN-OXB dose. Doses 
could be titrated at ±1.5g/week until stable dosing was achieved 
(minimum, 4.5g/night; maximum, 9g/night). Treatment-
emergent adverse events (TEAEs) during the 8-week dose titra-
tion period were recorded weekly for switch participants in the 
safety population (ie, received ≥1 ON-SXB dose) who completed 
a nocturnal AE questionnaire.
Results: Safety data were collected for 99.2% (129/130) of switch 
participants. All TEAEs reported by ≥3% of switch participants 
occurred during weeks 1-3; no TEAEs ≥3% were reported during 
weeks 4-8. At week 1, TEAEs ≥3% included nausea (3.2%), vomit-
ing (3.2%), decreased appetite (3.2%), and urinary retention (3.2%) 
with the 6-g dose, and headache (7.0%) and somnolence (4.7%) 
with 9g. At week 2, TEAEs ≥3% included nausea (3.2%), upper res-
piratory infection (3.2%), dizziness (3.2%), and hypertension (3.2%) 

with 6g. At week 3, TEAEs ≥3% included vomiting (3.2%), enu-
resis (3.2%), insomnia (3.2%), and somnambulism (3.2%) with 6g. 
No TEAEs ≥3% were reported with 4.5g during weeks 1-3, or with 
7.5g or 9g during weeks 2-3. Most TEAEs were mild or moderate 
in severity. The only reported severe TEAE was dyskinesia (1.2%) 
with the 7.5-g dose. During the ≥3-year RESTORE study, only 
5.4% of switch participants discontinued ON-SXB due to a TEAE.
Conclusion: For participants switching from stable-dose TN-OXB, 
ON-SXB was well tolerated during the 8-week titration period, with 
most TEAEs being of mild to moderate severity and consistent with 
the oxybate safety profile. By week 4, no TEAEs were reported by 
≥3% of participants, suggesting resolution of many TEAEs during 
titration. Participants successfully switched to ON-SXB from their 
nearest or equivalent prior total nightly TN-OXB dose.
Support (if any): Avadel Pharmaceuticals
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Introduction: Low-sodium oxybate (LXB; Xywav®) is approved by 
the US Food and Drug Administration to treat excessive daytime 
sleepiness or cataplexy in patients ≥7 years of age with narcolepsy 
and adults with idiopathic hypersomnia (IH). To better character-
ize the treatment experience, including symptoms and quality of life 
(QoL), a longitudinal mixed methods study (LYRICAL) explores 
real-world, patient-reported outcomes (PROs) among a US-based 
cohort of adults with narcolepsy or IH taking LXB.
Methods: This analysis focuses on interim enrollment data from 
participants with IH on LXB for ≥12 weeks (n=22). An ongoing 
online survey consisting of standardized PRO instruments and 
de novo questions is being administered at enrollment, weeks 12 
and 24; qualitative interviews are being conducted in a subset of 
participants. Descriptive analyses were performed with Patient 
Global Impression of Change (PGIC) items, Epworth Sleepiness 
Scale (ESS), and Treatment Satisfaction Questionnaire for 
Medication version 9 (TSQM-9). Initial interview data (n=5) pro-
vided supporting evidence. No statistical testing was performed.
Results: At enrollment, the mean time on LXB for participants 
with IH was 61.4 weeks (standard deviation [SD]=37.5) with a 
mean nightly dosage of 6.9 grams (SD=2.3). Participants had a 
mean age of 30.2 years (SD=6.9), with the majority identifying 
as female (68.2%), White (45.5%) or Black/African American 
(36.4%); half  (50.0%) were taking alerting agents. Nearly all 
participants (95.4%) reported improvements in IH symptoms 
compared to before LXB per overall PGIC. Symptom-specific 
PGIC items indicated improvements in nighttime sleep quality 
(72.7%), daytime sleepiness (86.4%), and sleep inertia (90.9%). 
ESS scores were in the mild range (mean=10.8; SD=4.7), with 
50.0% reporting “normal” daytime sleepiness (≤10). Participants 
reported high global satisfaction (mean TSQM-9 score=69.8; 
SD=16.6); most participants (72.7%) reported being “Satisfied” 
to “Very satisfied” with symptom relief  via LXB. Over 90.0% 
of participants reported improved QoL since starting LXB, per 
QoL-specific PGIC. During interviews, participants described 
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more complete symptom coverage with LXB compared to prior 
medications and improved day-to-day functioning.
Conclusion: The interim results of patient-reported data suggest 
improvements in multiple IH symptoms and quality of life com-
pared to before starting LXB; and high global treatment satis-
faction with LXB.
Support (if any): Jazz Pharmaceuticals.
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Introduction: Once-nightly sodium oxybate (ON-SXB; 
LUMRYZ™) is approved to treat excessive daytime sleepiness 
and cataplexy in adult and pediatric patients ≥7 years of age with 
narcolepsy. The REFRESH study assesses the clinical effective-
ness, patient satisfaction, and safety of ON-SXB for the treat-
ment of narcolepsy in a real-world setting.
Methods: REFRESH is a multicenter observational study with 
a targeted enrollment of approximately 60 participants. Inclusion 
criteria include age ≥18 years and a confirmed diagnosis of narco-
lepsy type 1 or 2. Individuals who are oxybate naïve or switching 
from twice-nightly oxybate (TN-OXB) to ON-SXB may partici-
pate. Exclusion criteria include prior or current use of ON-SXB, 
presence of a clinical or mental health condition contraindicated 
by ON-SXB labeling, or any mental or physical condition deemed 
exclusionary by the study clinician. Participants complete a baseline 
assessment before ON-SXB treatment initiation. Clinical assess-
ments are conducted over 4 monthly clinic visits; between visits, 
participants complete self-assessments. The study assesses changes 
in Epworth Sleepiness Scale score, Narcolepsy Severity Scale symp-
tom scores, Sheehan Disability Scale, Patient and Clinician Global 
Impression of Change, and vital signs, including blood pressure. 
Prior to starting ON-SXB, participants switching from TN-OXB 
are retrospectively asked how often they missed doses, how missed 
doses affect their narcolepsy symptoms and function, and if the 
twice-nightly dosing regimen of TN-OXB was associated with 
safety concerns. Partners of switch participants can participate to 
understand how twice-nightly dosing affected them.
Results: Study enrollment began in July 2024.
Conclusion: Understanding the real-world experience of indi-
viduals treated with ON-SXB can improve the care of people 
with narcolepsy in the future. In addition, understanding how 
treatment with ON-SXB compares with those who previously 
received TN-OXB is critical to optimizing decision-making for 
people with narcolepsy and their clinicians.
Support (if any): Avadel Pharmaceuticals
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Introduction: Low-sodium oxybate (LXB; Xywav®) is approved 
by the US Food and Drug Administration to treat excessive day-
time sleepiness (EDS) or cataplexy in patients ≥7 years of age 
with narcolepsy and adults with idiopathic hypersomnia. The 
longitudinal mixed methods study LYRICAL examines the real-
world, treatment experience of US adults with narcolepsy or idi-
opathic hypersomnia taking LXB.
Methods: This analysis focuses on interim enrollment data 
from participants with narcolepsy on LXB for ≥12 weeks 
(n=33). An ongoing online survey consisting of  standardized 
patient-reported outcome instruments and de novo questions 
is being administered at enrollment, weeks 12, and 24; inter-
views are being conducted among a subset of  participants. 
Descriptive analyses were performed on Patient Global 
Impression of  Change (PGIC) items, Epworth Sleepiness 
Scale (ESS), and Treatment Satisfaction Questionnaire for 
Medication version 9 (TSQM-9). Initial interview data (n=6) 
provided supporting evidence. No statistical testing was 
performed.
Results: At enrollment, the mean time on LXB for participants 
with narcolepsy was 98.2 weeks (standard deviation [SD]=64.8); 
mean total nightly dosage was 7.7 grams (SD=1.3); mean age 
was 32.7 years (SD=7.7). Participants were mostly female 
(93.9%), White (93.9%), and taking alerting agents (84.8%). All 
participants (100.0%) reported improvements on PGIC for over-
all narcolepsy symptoms after initiating LXB. Individual symp-
tom-specific PGICs indicated similar improvements in nighttime 
sleep quality (93.8%), EDS (96.9%), and cataplexy (90.0%) since 
starting LXB. Mild levels of  EDS were reported after initiating 
LXB (mean ESS score=11.2; SD=4.2). Participants reported 
high global satisfaction with LXB treatment (mean TSQM-9 
score=72.7, SD=23.0); 75.7% of participants reported being 
“Satisfied” to “Very satisfied” with symptom relief  provided by 
LXB and 60.6% were “Very” to “Extremely satisfied” with the 
amount of time needed to experience the effects of  LXB. Over 
90.0% of participants reported improved quality of life (QoL), 
per QoL-specific PGIC. Anecdotal interview data suggest high 
satisfaction with LXB, which may be attributed to reduced 
symptom burden and more comprehensive symptom coverage 
relative to prior medications.
Conclusion: Interim results of  patient-reported data from 
the ongoing LYRICAL study suggest that participants 
with narcolepsy taking LXB experience symptom improve-
ment, improved quality of  life, and high global treatment 
satisfaction.
Support (if any): Jazz Pharmaceuticals.
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Introduction: Low-to-moderate strength correlations between 
Maintenance of Wakefulness Test (MWT) and Epworth Sleepiness 
Scale (ESS) scores have been reported in clinical trials in narcolepsy. 
This post hoc analysis of REST-ON (NCT02720744), which demon-
strated the efficacy of once-nightly sodium oxybate (ON-SXB; 
LUMRYZ™) for narcolepsy, assessed the correlation between mean 
sleep latency (MSL) on the MWT and ESS scores.
Methods: REST-ON participants (age ≥16 years) with narco-
lepsy were randomized 1:1 to ON-SXB (week 1, 4.5 g; weeks 
2-3, 6 g; weeks 4-8, 7.5 g; weeks 9-13, 9 g) or placebo. Pearson 
correlation coefficients assessed the relationship between MSL 
(min) on the MWT and ESS score by treatment arm in the modi-
fied intent-to-treat (mITT) population (≥1 efficacy measurement 
after receiving the 6-g dose) at baseline (pretreatment) and weeks 
3 (6 g), 8 (7.5 g), and 13 (9 g).
Results: In the mITT population (ON-SXB, n=97; placebo, 
n=93), respective baseline MSL (SD) on the MWT and baseline 
mean (SD) ESS score was 5.0 (3.1) and 16.6 (3.8) for ON-SXB 
and 4.7 (2.6) and 17.5 (4.1) for placebo. At baseline, no correla-
tion was observed between MSL on the MWT and ESS score 
for either arm (ON-SXB, r=0.015; placebo, r=–0.023). At weeks 
3, 8, and 13, respective MSL (SD) was 13.1 (8.8), 14.5 (9.8), and 
15.5 (9.8) minutes and respective ESS scores were 13.3 (5.9), 11.6 
(6.1), and 10.4 (6.2) for ON-SXB; for placebo, MSL (SD) was 
7.8 (5.9), 7.8 (6.3), and 9.4 (7.9) minutes, with ESS scores of 16.6 
(4.6), 15.4 (5.3), and 14.9 (5.5). Moderate strength correlations 
between MSL on the MWT and ESS scores were observed in the 
ON-SXB arm (r=–0.419, –0.305, –0.394 at weeks 3, 8, 13, respec-
tively). Weak correlations were observed in the placebo group 
(r=–0.193, –0.271, –0.181 at weeks 3, 8, 13, respectively).
Conclusion: After initiating ON-SXB treatment, the correlation 
between MWT and ESS scores strengthened, suggesting that 
improved wakefulness enhances awareness of sleepiness levels in 
people with narcolepsy.
Support (if any): Avadel Pharmaceuticals
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for Sleep Sciences and Medicine

Introduction: Jazz DUET (Develop hypersomnia Understanding 
by Evaluating low-sodium oxybate Treatment) is a phase 4, pro-
spective, multicenter, single-arm, multiple-cohort, open-label 
study (NCT05875974) evaluating the effectiveness of low-so-
dium oxybate (LXB, Xywav®) treatment on outcomes including 
sleep quality (using polysomnography [PSG] and self-reported 
questionnaires) in participants with narcolepsy or idiopathic 
hypersomnia. Data reported here are from the narcolepsy cohort.
Methods: DUET included a screening period (with 2-week wash-
out for current oxybate users), an 8-day baseline (BL) period, a 
2- to 8-week LXB titration period, a 2-week stable-dose period 
(SDP), an 8-day end-of-treatment (EOT) period, and a 2-week 
safety follow-up. Participants underwent nocturnal PSG (ad libi-
tum protocol) at BL and EOT. The Karolinska Sleepiness Scale 
(KSS) was administered 90 minutes post-awakening from PSG 
to measure situational sleepiness (9-point scale; 1=“extremely 
alert” to 9=“extremely sleepy, can’t keep awake”). Participants 
completed an electronic sleep diary (eDiary) daily during the BL 
and EOT periods, including questions regarding nightly sleep 
patterns, total sleep time (TST), sleep quality (5-point scale; 
“very good” to “very poor”), and how rested/refreshed the par-
ticipant felt upon awakening (5-point scale; “very well” to “not at 
all”). Completion of ≥5 eDiary days during the 8-day assessment 
before PSG visits was required for analysis. eDiary and KSS data 
were analyzed in the completer set (enrolled participants who 
were dosed with LXB and completed SDP and PSG at EOT).
Results: Fifty-five participants with narcolepsy (type 1, 
n=26; type 2, n=29) enrolled (completer set, n=34). Most 
were female (40/55; 73%) and White (44/55; 80%); mean (SD) 
age was 33.4 (12.9) years. Mean (SD) self-reported nocturnal 
TST at BL (n=32) and EOT (n=20) was 8.1 (1.6) and 8.3 (0.9) 
hours, respectively. The percent of  participants rating their 
sleep quality as “very good”/“good” increased from 15.6% 
(BL) to 70.0% (EOT). The percent of  participants with rested 
sleep (“very well”/“well”/“somewhat” rested) increased from 
46.9% (BL) to 90.0% (EOT). Likewise, mean (SD) rating of 
self-reported sleepiness decreased from 5.1 (2.0) at BL to 3.8 
(1.9) at EOT.
Conclusion: Following open-label LXB treatment, participants 
with narcolepsy reported improvements in sleep quality and feel-
ing more rested and less sleepy upon awakening.
Support (if any): Jazz Pharmaceuticals
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Introduction: Narcolepsy types 1 (NT1) and 2 (NT2), and idio-
pathic hypersomnia (IH) are rare, debilitating central disorders 
of hypersomnolence characterized by excessive daytime sleepi-
ness (EDS). None of the currently available therapies target the 
orexin system, which is a core element of wake-promoting cir-
cuitries and specifically, of NT1 pathology. ORX750 is a novel, 
investigational oral orexin-2 receptor (OX2R) agonist that 
demonstrated strong wake-promoting effects in acutely sleep-de-
prived healthy volunteers (ongoing phase 1 study). An ongoing 
phase 2a study, ORX750-0201 will evaluate the safety, tolerabil-
ity, efficacy, and PK of ORX750 in NT1, NT2, and IH patients.
Methods: This phase 2a study is a randomized, double-blind, 
placebo-controlled, cross-over basket study with separate 
cohorts for NT1, NT2, and IH. Initial dosing will be 1 mg 
(NT1) and 2 mg (NT2 and IH) with sequential dose escalation/
de-escalation between cohorts. Within dosing cohorts, par-
ticipants will be randomized to one of two blinded treatment 
sequences and receive ORX750 for 4 weeks and placebo for 2 
weeks (6-week treatment duration total) in a crossover design. 
Efficacy endpoints will include the Maintenance of Wakefulness 
Test (MWT), Epworth Sleepiness Scale (ESS), and weekly cat-
aplexy rate (NT1 only). Other exploratory assessments include 
measures of overall symptom improvement, sleep, cognition, 
attention, memory, and general health.
Results: This study plans to complete 78 participants (n=18 
NT1; n=24 NT2; n=36 IH), with three dose cohorts per disorder. 
This 6-week crossover study has >87.5 % power within each dos-
ing cohort to detect a 15 min change in mean sleep latency on the 
MWT relative to placebo (two-sided α=0.05). The study initiated 
with participating sites in the US, Canada, and EU. Data for all 
three disorders are expected in 2025.
Conclusion: This study will evaluate the safety, tolerability, effi-
cacy, and PK of multiple doses of ORX750 for the first time in 
patients with NT1, NT2, and IH with results informing future 
clinical studies.
Support (if any): Centessa Pharmaceuticals
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Introduction: Jazz DUET (Develop hypersomnia Understanding 
by Evaluating low-sodium oxybate Treatment) is a phase 4, pro-
spective, multicenter, single-arm, multiple-cohort, open-label 
study (NCT05875974) evaluating effectiveness of low-sodium 
oxybate (LXB, Xywav®) treatment on outcomes including pol-
ysomnography (PSG)-based sleep architecture in participants 
with idiopathic hypersomnia or narcolepsy (type 1 [NT1] or 2 
[NT2]).
Methods: DUET included a screening period (2-week wash-
out for current oxybate users), 8-day baseline (BL) period, 2- to 

8-week LXB titration period, 2-week stable-dose period (SDP), 
8-day end-of-treatment period (EOT), and 2-week safety fol-
low-up. Participants underwent nocturnal PSG (ad libitum 
protocol) at BL and EOT. PSGs were scheduled to allow a min-
imum of 10 hours in bed, unless the participant naturally awak-
ened earlier; bedtime was determined by habitual bedtime. PSG 
recordings were centrally scored. Data were analyzed for partic-
ipants in the narcolepsy cohort completer set. Total shifts from 
deeper to lighter sleep stages was defined as N1/N2/N3/REM to 
wake and N2/N3/REM to N1. Key secondary endpoints (total 
stage shifts, N3 duration) were controlled for multiplicity with 
sequential testing; other P-values are considered nominal.
Results: Fifty-five participants with narcolepsy enrolled (NT1, 
n=26; NT2, n=29); 34 completed the study (NT1, n=16; NT2, 
n=18). Most were female (73%) and White (80%) (mean±SD 
age, 33.4±12.9 years). Mean±SD total sleep time (TST) at 
BL/EOT was 453.2±80.1/452.4±70.0 minutes (LSM change 
[95% CI]: –0.78 [–23.7, 22.1]; P=.9451). Mean±SD number of 
total shifts from deeper to lighter sleep stages at BL/EOT was 
54.6±28.0/41.6±25.6 (LSM [95% CI]: –13.1 [–19.0, –7.1]; P<.0001 
[controlled for multiplicity]). Mean±SD time spent in N1 at BL/
EOT was 45.3±28.4/37.2±25.2 minutes (LSM [95% CI]: –8.1 
[–14.9, –1.4]; P=.0196), % of stage was 10.4%/8.2% (P=.0037); 
in N2 was 241.8±61.2/243.3±76.1 minutes (LSM [95% CI]: 
1.5 [–23.6, 26.6]; P=.9040), 53.1%/53.2% (P=.9869); in N3 was 
61.1±34.8/106.1±69.5 minutes (LSM [95% CI]: 45.0 [27.0, 63.0]; 
P<.0001 [controlled for multiplicity]), 13.7%/24.0% (P<.0001); 
and in REM was 105.0±42.7/65.8±33.1 minutes (LSM [95% CI]: 
–39.2 [–50.8, –27.5]; P<.0001), 22.8%/14.7% (P<.0001).
Conclusion: Participants with narcolepsy taking open-label 
LXB showed negligible change in TST and N2, increased N3, 
decreased N1 and REM, and fewer shifts from deeper to lighter 
stages of sleep.
Support (if any): Jazz Pharmaceuticals
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Introduction: ORX750 is a novel, investigational oral orexin 
receptor 2 (OX2R) agonist in development for the treatment of 
narcolepsy and idiopathic hypersomnia. Strong wake-promoting 
effects were observed in preclinical studies, supporting clinical 
investigation of ORX750. A first-in-human phase 1 study is 
ongoing to evaluate the safety and wake-promoting effects of 
single and multiple oral doses of ORX750.
Methods: Safety, tolerability, and pharmacokinetics of ORX750 
were evaluated at single-ascending doses (SAD) and multi-
ple-ascending doses (MAD) in a randomized, placebo-con-
trolled study in healthy volunteers. Following the SAD study, 
wake-promoting effects were evaluated in placebo-controlled 
Proof of Concept (POC) cohorts with a single dose, two-way 
crossover design in acutely sleep-deprived subjects utilizing the 
Maintenance of Wakefulness Test (MWT).
Results: As of the data cut-off  date of October 31, 2024, five 
SAD (total N=45 active, N=15 placebo), three POC (N=8, N=8, 
N=10), and 2 MAD cohorts (N=16 active, N=4 placebo) have 
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completed. Observed least squares (LS) mean (95% confidence 
interval [CI]) sleep onset latencies (minutes) in the MWT were 
17.6 (12.1, 23.2), 32.0 (22.2, 41.8), and 33.6 (27.1, 40.1) at 1.0 mg, 
2.5 mg, and 3.5 mg once daily (QD), respectively. Average LS 
mean (95% CI) difference from placebo for mean sleep latency 
was 8.1 (0.3,15.9), p=0.04 for 1.0mg, 15.2 (4.7, 25.8), p=0.01 for 
2.5 mg, and 20.2 (15.2, 25.2), p< 0.0001 for 3.5 mg. Across SAD 
and MAD cohorts, treatment emergent adverse events were tran-
sient and mild in severity. This abstract will be supplemented 
with data from additional cohorts at the time of presentation.
Conclusion: ORX750 showed a favorable safety profile and 
clinically meaningful and statistically significant improvements 
on wakefulness in acutely sleep-deprived healthy volunteers. 
ORX750 was well tolerated, and normative wakefulness (>30 
mins on the MWT) was achieved at the doses ≥ 2.5mg. These 
results support continued evaluation of ORX750 for the poten-
tial treatment of narcolepsy (type 1 and type 2) and idiopathic 
hypersomnia.
Support (if any): Centessa Pharmaceuticals
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Introduction: Wakefulness promoting agents (WPA) are a class 
of  drugs typically used for patients suffering from excessive 
daytime sleepiness to improve alertness. The most commonly 
utilized WPAs are modafinil/armodafinil (“modafinils”), and 
solriamfetol (trade name: Sunosi). The modafinils are similar 
in nature: modafinil is a racemic mixture of  R and S isomers, 
while armodafinil is the isolated R isomer. The modafinils 
inhibit dopamine reuptake, while solriamfetol inhibits both 
dopamine and norepinephrine reuptake. Considering the 
difference in mechanisms and pharmacokinetic properties, 
more data are needed to assess the real world preferences of 
patients who are offered Sunosi while established on a modaf-
inil product.
Methods: A manual chart review from 1/1/2024 to 6/1/2024 was 
conducted at a comprehensive sleep center in Sugar Land, TX to 
screen for patients with a diagnosis of obstructive sleep apnea, 
narcolepsy type 1, narcolepsy type 2, or idiopathic hypersom-
nia and who were on a modafinil product prior to switching to 
solriamfetol. Screening was conducted by using EMR software 
reporting to search for “Sunosi” in the impression and plan 
section of patient notes. Presence of inclusion criteria was con-
firmed manually. Patients who did not continue any WPA or 
were taking both a modafinil and solriamfetol were excluded.
Results: Sixty-two patients tried solriamfetol after being pre-
scribed a modafinil product. Of these, 44 (71%) patients pre-
ferred solriamfeol, while 18 (29%) switched back to a modafinil. 
Of those who switched back, 12 (67%) reported superior bene-
fit with the modafinil product, which 6 (33%) reported adverse 
events (2 citing anxiety, 1 each citing mood change, headache, 
anorexia, “felt funny”).
Conclusion: Out of the patients that tried both a modafinil prod-
uct and solriamfetol, most preferred solriamfetol. Additional 

analysis targeting patients naive to both agent types would be 
beneficial to eliminate sampling bias.
Support (if any): N/A
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Introduction: Narcolepsy is a chronic neurological condition 
associated with excessive daytime sleepiness (EDS), sleep frag-
mentation, and features of rapid eye movement (REM) dissoci-
ation. Sodium oxybate has been standard of care in narcolepsy 
management, starting with the FDA approval of TN-OXB in 
2002. ON-OXB was FDA approved in 2023. As patients switch 
from TN-OXB to ON-OXB, it’s becoming increasingly impor-
tant to find the appropriate dose for switching patients to sta-
bilize. However, there is little information published regarding 
dosing guidelines or real-world experience of patients switching 
from an established TN-OXB dose to ON-OXB.
Methods: In a comprehensive sleep center in Sugar Land, TX, 
a cohort of narcolepsy type 1 and 2 patients were studied from 
6/1/2023 to 12/18/2024 to assess optimized ON-OXB dosing 
after switching from an established stable TN-OXB dose. Patient 
records were reviewed manually for dosages. The total amount 
of nightly oxybate and percentages of doses that increased, 
decreased, or remained the same were calculated.
Results: Twenty-three patients were found to have switched from 
TN-OXB and currently remain on ON-OXB. From these, 10 
(43.5%) had an overall dose increase after switching, 4 (17.4%) 
had a dose decrease, and 9 (39.1%) had their total dose remain 
the same. Only 1 (4.3%) patient who was taking 9 grams of 
TN-OXB ended up on a lower dose of ON-OXB. The average 
total dosage went from 7.02 g nightly to 7.30 g nightly (mean 
difference 0.28; 95% CI -0.70-1.27).
Conclusion: The majority of patients (19 out of 23, 82.6%) 
who switched from TN-OXB to ON-OXB either maintained or 
increased their total nightly dosage of oxybate. These findings 
could provide dosing guidelines for the treatment of narcolepsy 
using oxybate therapy.
Support (if any): N/A
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Introduction: Pitolisant is FDA approved for the treatment of 
excessive daytime sleepiness (EDS) or cataplexy in adult patients 
with narcolepsy and for the treatment of EDS in pediatric 
patients ≥6 years with narcolepsy. Given the adjacency between 
IH and narcolepsy and pharmacological treatments for IH are 
limited, the efficacy of pitolisant is being evaluated in adult 
patients with IH.
Methods: The present analyses focused on a 4-week dou-
ble-blind randomized withdrawal period (DBRWP) within 
a 12-week phase 3 clinical trial to evaluate the safety and effi-
cacy of pitolisant in adult patients with IH (NCT05156047). 
Patients (213) initially received pitolisant for an 8-week open-la-
bel period (OLP) and then were assessed for their treatment 
response. Treatment responders (≥3-point reduction in their 
Epworth Sleepiness Scale [ESS] scores across the OLP) entered 
the DBRWP and were randomized to continue receiving dose-
matched pitolisant or placebo. Primary and key-secondary effi-
cacy measures included the ESS and the Idiopathic Hypersomnia 
Severity Scale (IHSS), respectively; change scores were evaluated 
from the end of the OLP to the end of the 4-week DBRWP for 
pitolisant compared with placebo.
Results: Among the 173/213 patients who completed the 
OLP (81.2%), 139 (80.3%) of them were considered treatment 
responders and entered the DBRWP (mean±SD age: 39.9±11.91 
years; 78.6% female). During the DBRWP the LSM difference 
(95% CI) in total score between the pitolisant and placebo treat-
ment groups was not statistically significant for the ESS (-0.85 
[-2.24, 0.54]; P=0.228) and narrowly missed nominal statistical 
significance for the IHSS (-2.27 [-4.62, 0.08]; P=0.058). When 
statistically adjusting for the suspected placebo effect and sus-
pected regression to the mean, there was a nominally statistically 
significant difference between pitolisant and placebo on the ESS 
(-1.51 [-2.84, -0.18] P=0.026) and the IHSS (-3.20 [-5.49, -0.90] 
P=0.006). No new safety signals were observed.
Conclusion: During the 4-week DBRWP, positive trends favor-
ing pitolisant were observed on the ESS and IHSS; however, 
they did not reach prespecified statistical significance. Ad hoc 
analyses showed nominally statistically significant improvements 
in ESS and IHSS. Pitolisant may offer a favorable benefit-risk 
profile and could be a potential treatment option for patients 
with IH.
Support (if any): Harmony Biosciences
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Introduction: Idiopathic Hypersomnia (IH) is a rare and 
chronic neurological disorder. People with IH experience 
severe excessive daytime sleepiness (EDS), sleep inertia, and 
a multitude of  adverse functional outcomes. Pharmacological 
treatments for IH are limited. Pitolisant is FDA approved for 
the treatment of  EDS and cataplexy in adult patients and for 
excessive daytime sleepiness in pediatric patients ≥6 years with 
narcolepsy.
Methods: The present analyses focused on an eight-week 
open-label period (OLP) that was part of a twelve-week dou-
ble-blind, placebo-controlled, randomized withdrawal phase 3 
clinical trial to evaluate the safety and efficacy of pitolisant in 
adult patients with IH (NCT05156047). During the OLP, eli-
gible participants were titrated with pitolisant for three weeks 
(8.9 mg, 17.8 mg, and 35.6 mg), then began a three-week flexible 
dose period, and concluded with a two-week stable dose period. 
Efficacy measures included the Epworth Sleepiness Scale (ESS), 
Sleep Inertia Questionnaire (SIQ), Functional Outcomes of 
Sleep Questionnaire (FOSQ-10), Patient-Reported Outcomes 
Measurement Information System, Sleep Related Impairment 
(PROMIS-SRI), Idiopathic Hypersomnia Severity Scale (IHSS), 
Patient Global Impression of Severity of EDS (PGI-S), and 
Clinician Global Impression of Severity of IH (CGI-S). Efficacy 
measures were evaluated for change from OLP baseline to the 
end of the eight-week OLP.
Results: Two hundred and thirteen patients (mean±SD age; 
39.7±12.85 years; 79.3% female) were enrolled in the trial. There 
was a nominally statistically significant (P< 0.0001) group mean 
reduction in all efficacy measures from the OLP baseline to 
the end of the eight-week OLP (mean±SD): ESS (16.2±3.40, 
8.7±5.04; delta=-7.6±5.12); SIQ (70.0±16.91, 52.8±19.86; 
delta=-18.0±19.14); FOSQ-10 (11.23±2.70, 13.72±3.56; 
delta=2.60±3.00); PROMIS-SRI (28.7±4.85, 21.6±6.58; delta=-
7.2±6.36); IHSS (33.3±7.48, 25.8±9.44; delta=-7.7±7.94); PGI-S 
(3.8±0.72, 2.8±0.96; delta=-1.1±1.07); and CGI-S (3.7±0.60, 
2.6±0.89; delta=-1.1±0.87). Among the 173 patients who 
completed the OLP (81.2%), 144 (83.2%) of them achieved a 
≥3-point reduction on their ESS score, and 136 (78.6%) achieved 
a ≥4-point reduction on their IHSS score.
Conclusion: In an 8-week OLP of a phase 3 clinical trial in adult 
patients with IH, pitolisant demonstrated robust improvements 
in EDS, sleep inertia, and a multitude of functional outcomes. A 
large majority of patients exhibited clinically meaningful reduc-
tions in their EDS and IH symptoms.
Support (if any): Harmony Biosciences
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Introduction: Pitolisant is being evaluated for use in adult 
patients with IH in two phase 3 clinical trials, a double-blind 
randomized withdrawal (DBRW) and an open-label extension 
(OLE). The present analyses focused on the safety and effective-
ness of long-term administration of pitolisant in adult patients 
with IH across 13 months. The OLE study is ongoing.
Methods: Open-label data were integrated across two con-
tiguous phase 3 clinical trials (DBRW: NCT05156047; OLE: 
NCT05458128). Safety measures included treatment-related 
treatment-emergent adverse events (TR-TEAEs). Effectiveness 
measures included the Epworth Sleepiness Scale (ESS); 
Idiopathic Hypersomnia Severity Scale (IHSS); Patient-
Reported Outcomes Measurement Information System, 
Sleep Related Impairment-8a (PROMIS-SRI); Patient Sleep 
Inertia Questionnaire (SIQ); Functional Outcomes of Sleep 
Questionnaire (FOSQ-10); Patient Global Impression of 
Severity of EDS (PGI-S); and Clinician Global Impression of 
Severity of IH (CGI-S). Effectiveness measures were assessed at 
baseline, Month 2, Month 4, Month 10, and Month 16.
Results: The safety population included 213 patients who received 
at least one dose of pitolisant (mean±SD age, 39.7±12.85 years; 
79.3% female). The median duration of pitolisant exposure was 
39.14 weeks (range: 0.71-93.29 weeks) and the median maximum 
pitolisant dosage was 35.6 mg (median [range: 8.9-35.6 mg]). 
Among this population, 102 participants (47.9%) experienced a 
TR-TEAE; most frequent TR-TEAEs were headache (17.8%), 
insomnia (16.0%), and abnormal dreams (5.2%). The effective-
ness population included 119 adult patients who enrolled in 
both trials (mean±SD age, 40.1±11.96 years; 79.8% female). 
Generally, the sample size remained stable across timepoints. All 
effectiveness measures demonstrated a nominally statistically sig-
nificant reduction (P< 0.0001) from study baseline at every time-
point. Effectiveness measures are reported as baseline mean±SD, 
and change from baseline across all timepoints (range: lowest, 
highest change across endpoints [mean±SD]): ESS, 16.6±2.99 
(-8.4±4.46, -9.7±4.69); IHSS, 33.7±7.10 (-9.8±7.56, -13.4±8.66); 
PROMIS-SRI, 64.16±4.89 (-8.35±7.26, -10.11±5.56); SIQ, 
71.8±17.14 (-21.2±17.21, -24.9±18.91); FOSQ-10, 11.14±2.77 
(3.31±2.99, 4.24±3.07); PGI-S, 3.9±0.74 (-1.2±0.99, -1.4±0.95); 
and CGI-S, 3.6±0.60 (-1.2±0.89, -1.3±0.78).
Conclusion: Pitolisant was well-tolerated, and the safety profile 
was consistent with the established safety profile for patients 
with narcolepsy. Pitolisant showed clinically meaningful and 
sustained improvements in multiple symptoms of IH across a 
>1-year dosing period.
Support (if any): Harmony Biosciences
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Introduction: Shift work disrupts sleep and circadian rhythms, 
causing sleep and mood disturbances, and reduced quality of 
life. Symptom variability among shift workers remains insuffi-
ciently characterized. We aimed to classify adaptation subtypes 
in shift workers using K-means clustering based on psychiatric 
symptom scores. Subsequently, circadian rest/activity rhythms 
(RARs) and stress reactivity among these subgroups were 
examined.
Methods: 109 shift workers (93 females; mean age: 35.52 ± 10.54 
years) completed self-report questionnaires, including the Beck 
Depression Inventory (BDI), Insomnia Severity Index (ISI), 
Epworth Sleepiness Scale (ESS), and Ford Insomnia Response 
to Stress Test (FIRST). Actigraphy and sleep diary data were 
collected over 7-14 days to assess circadian RARs. K-means 
clustering used BDI, ISI, and ESS scores. Statistical analyses 
included ANOVA/Kruskal-Wallis, post-hoc tests, and ANCOVA 
adjusting for age, sex, and drinking.
Results: K-means clustering identified four distinct subtypes. 
Subtype 1 (well-adapted, n=40) showed the lowest BDI (3.27 
± 2.66), ISI (4.5 ± 2.09), and ESS (7.2 ± 2.79) scores. Subtype 
2 (insomnia-predominant, n=28) represented high ISI (11.11 
± 2.62) but moderate BDI (5.00 ± 2.15) and ESS (8.86 ± 
3.08). Subtype 3 (depression-predominant, n=28) presented 
high BDI (12.54 ± 2.96) but moderate ISI (9.29 ± 3.42) and 
ESS (8.61 ± 3.20). Subtype 4 (maladaptive, n=13) exhibited 
markedly high BDI (20.69 ± 3.85), ISI (15.69 ± 2.97), and ESS 
(12.15 ± 3.98). Significant differences in circadian RARs were 
observed between subtype 2 (insomnia-predominant) and sub-
type 3 (depression-predominant), with subtype 2 exhibiting 
lower RA (p=0.028) and higher L5 (p=0.015) than subtype 3. 
FIRST was lowest in subtype 1 (well-adapted) and highest in 
subtype 4 (maladaptive). Subtype 4 significantly differed from 
both subtype 1 (p=0.0023) and 2 (p=0.015). ANCOVA showed 
significant L5 (p=0.037) and FIRST (p=0.029) differences, 
while RA was approaching significance (p=0.063).
Conclusion: This study proposed four shift worker adapta-
tion subtypes: well-adapted, insomnia-predominant, depres-
sion-predominant, and maladaptive, based on psychiatric 
and sleep-wake symptoms. Mood disturbances and insomnia 
emerged as key contributors to symptom heterogeneity. The 
shift worker subtypes in this study showed different charac-
teristics in circadian RARs (RA and L5) and stress reactivity 
(FIRST), providing insights into individual differences in shift 
work tolerance.
Support (if any): National Research Foundation (NRF) (no. 
NRF-2022R1A2C1008209)
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Introduction: Shift Work Disorder (SWD) arises from recurring 
work schedules overlapping typical sleep times. SWD is associated 
with increased risks of medical and psychiatric disorders with esti-
mated prevalence of 2-5%, likely to be underestimated. We studied 
the prevalence and associated characteristics of SWD using a mobile 
application developed to estimate sleep disorder risk in adults.
Methods: SLEEP by Cleveland Clinic™ is a free iOS/Android 
mobile application that evaluates sleep disorder risk includ-
ing Cleveland Clinic Sleep Apnea Probability Score (Katzan, 
Sleep Med 2016), Insomnia Severity Index (ISI; Morin, Sleep 
2011), 24-hr sleep duration, and SWD (Barger, Sleep 2012). 
Demographic, comorbidity and sleep disorder risks were com-
pared between high-risk (HR) and low-risk (LR) SWD groups 
using Pearson chi-square and t-tests, where appropriate.
Results: There were 5,217 unique user downloads Nov 2019-Dec 
2024. Of these 3,515 provided geographic information and 2,149 
(61%) were Ohio residents. Among 445 users who completed SWD 
screening, 198 (44.5%) were HR and 247 (55.5%) LR. HR SWD 
users were younger (40 + 13 vs 44 + 14 yrs) and more likely to be 
female (69 vs 57%), both p=0.009, work full time (85 vs 71%; p< 
0.001), work nights/rotating shifts (80 vs 67%; p=0.006) and work 
longer shifts (p< 0.001) without difference in race or BMI. HR 
SWD was associated with higher mental health disorder diagnoses 
(66% vs 38%, p=0.001), more alcoholic drinks/week (0.0 (0.0,2.0) vs 
1.0(0.0,3.0; p=0.032)), and more sleep aid use (53 vs 40%; p=0.035), 
but were similar on caffeine and tobacco use. ISI was higher in HR 
SWD (18(14,21) vs 13(9,17); p< 0.001)) but habitual sleep duration 
was comparable. LR SWD had higher probability of OSA and mod-
erate-severe OSA 57(23,80)/15(6,9) vs 36(11,72)/9(3,23; p=0.002).
Conclusion: Among users of a sleep screening mobile application 
who completed SWD screening, nearly half classified as HR SWD 
were more likely to work nights/rotating shifts, use alcohol and 
sleep aids, have mental health disorders and have higher insomnia 
severity, but lower risk of OSA. The application provides imme-
diate accessibly to sleep disorder risk that can help identify SWD, 
insomnia and OSA among adults with smartphones.
Support (if any): 
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Introduction: In Japan, over 12 million workers are engaged in 
night and shift work. Such irregular and long working hours 
may lead to reduced or fragmented sleep, as well as disrup-
tions in circadian rhythms, which have been associated with an 
increased risk of sleep disorders, prostate cancer, and breast 
cancer. Previous research on shift workers’ sleep has mainly 
relied on questionnaires or actigraphy, with limited studies uti-
lizing electroencephalography (EEG) to analyze detailed sleep 
architecture.
Methods: Six shift workers aged 23–42 at a chemical plant in 
Osaka participated in this study. The plant follows a reverse-ro-
tating schedule comprising four consecutive night shifts (22:50–
7:00), followed by four afternoon shifts (14:50–23:00) and four 
morning shifts (6:50–15:00), with 1–2 rest days between shifts. 
Sleep was measured using a simplified EEG device developed 
at the University of Tsukuba. Each participant’s sleep dura-
tion and sleep stages were recorded at least twice for each shift 
type and during rest days. Missing data due to sudden schedule 
changes were corrected through linear estimation. The study was 
approved by the ethical committee.
Results: The average sleep duration was 223 minutes on night 
shifts, 337 minutes on afternoon shifts, and 393 minutes on 
morning shifts. Regarding sleep stages, N2 and REM sleep were 
notably shorter on night shift days compared to other shifts, 
although no significant differences were observed for N1 or N3 
stages. Additionally, Sleep Onset REM Periods (SOREMP), 
characterized by REM sleep occurring within 15 minutes of 
sleep onset, were observed in 50% (3/6) of participants.
Conclusion: Night shifts were associated with reduced N2 
and REM sleep, suggesting that workers may compensate for 
these deficits on non-night shift days. The high occurrence of 
SOREMP further reflects REM sleep deprivation on night shift 
days.
Support (if any): 
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Introduction: Jet lag is a circadian rhythm disorder caused by 
misalignment of the body’s internal clock with local time after 
traveling through multiple time zones. The effects of jet lag may 
intensify with age. This study evaluates age-related differences 
in heart rate and heart rate variability (HRV) during simulated 
jet lag and in response to interventions, including bright light, 
exercise, and melatonin.
Methods: Participants underwent a 5.5-day laboratory protocol 
with Holter monitoring. On Day 1, they followed a normal sleep 
schedule. On day 2, they adopted an ultra-short sleep-wake cycle (2 
hours awake, 1 hour asleep) for 26 hours. On days 3-5, an 8-hour 
delay in the sleep-wake and light-dark schedules simulated west-
ward travel. Participants were randomized into one of three groups: 

placebo, bright light (5,000 lux), or a combination of bright light, 
melatonin (0.5 mg), and exercise. Treatments were administered for 
three days, followed by a second 26-hour ultra-short sleep-wake 
cycle on Days 5-6. Heart rate and HRV were measured, and results 
were analyzed by age group (< 26 years and >26 years)
Results: 16 participants (86% male; mean age 28.4 ± 9.56 years) 
were randomized into placebo (N=5), bright light (N=7), or bright 
light + exercise + melatonin (N=3). In participants < 26 years, heart 
rate increased during the first ultra-short sleep period in the pla-
cebo group (72.66 ± 8.01; p=0.0157) but decreased with bright light 
treatment (64.36 ± 5.48; p=0.0425) compared to baseline (68.93 ± 
10.8). HRV increased significantly in this group during treatment 
(1.83 ± 2.23 vs. 6.65 ± 1.54; p=0.0313). For participants >26 years, 
heart rate increased during the first ultra-short period in the pla-
cebo group (81.17 ± 9.70; p=0.0504) and decreased with bright light 
(77.49 ± 11.84; p=0.0754) compared to baseline (79.68 ± 11.92). No 
changes in HRV were observed in participants >26 years.
Conclusion: Bright light therapy increased HRV in participants 
< 26 years, while no such changes were observed in those >26 
years. These results suggest age-specific differences in responses 
to circadian interventions and highlight the potential for tar-
geted treatments to mitigate jet lag effects.
Support (if any): Department of Defense
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Introduction: Jet lag is a disruption of circadian rhythms caused 
by a mismatch between the body’s internal clock and the local 
time, often resulting from travel across time zones or signifi-
cant shifts in sleep patterns due to work or social obligations. 
This misalignment can influence hormonal balance and lead to 
various symptoms, including impaired mental health, reduced 
physical and cognitive performance, and poor sleep quality. This 
study aims to evaluate the effects of jet lag treatments on the 
psychomotor vigilance test.
Methods: After an 8-hour baseline sleep recording, participants 
followed a 26-hour protocol of 2 hours awake and 1 hour asleep. 
Subsequently, they underwent an 8-hour simulated time zone 
delay, maintained for three days. Participants were randomized 
into one of three treatment groups: (1) Dim Red Light + Placebo 
Capsules, (2) Bright Light Alone, or (3) Bright Light + Exercise 
+ Melatonin. A final 26-hour protocol repeated the 2-hour wake 
and 1-hour sleep schedule. Psychomotor Vigilance Task (PVT) 
assessments were conducted every three hours, excluding sleep, 
with mean reaction time as the primary outcome measure.
Results: The study included 25 participants (19 males, 6 females; 
mean age 28.6 ± 9.48 years). Six participants received placebo, 
nine bright light alone, and ten bright light + exercise + mela-
tonin. In the placebo group, mean reaction time was 256.031ms. 
The bright light alone group showed a non-significant increase 
of 4.576ms (p=0.719), while the bright light + exercise + mel-
atonin group exhibited a non-significant decrease of 5.639ms 
(p=0.652). Across all groups, baseline mean reaction time was 
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233.249ms, increasing by 25.689ms during the treatment phase 
(p=5.63e-08), reflecting a significant effect of the simulated jet 
lag.
Conclusion: While the differences between treatment groups 
were not statistically significant, the overall treatment phase 
significantly impacted reaction times, highlighting the meas-
urable effects of  jet lag on cognitive performance. Further 
research is needed to determine the effectiveness of  specific 
interventions.
Support (if any): Department of Defense
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Introduction: Sleep-wake disturbance affects 30%-75% of cancer 
survivors that significantly threatens to exacerbate fatigue, depres-
sion, treatment outcomes, disrupted circadian rhythms impacting 
quality of life. Thus, understanding the influence of light as an 
effective environmental cue to regulate circadian rhythms may 
give insight into improved sleep-wake cycles. Current literature 
on light therapy protocols is missing key information that could 
be understood by a Data Science approach. Actual light meas-
urements such as daily light timing, intensity, and duration could 
be measured in waveform data using wrist-worn actigraphy. This 
data provides 1-minute epochs of data light measurements (light 
exposure, time, duration, intensity) to compare with sleep pattern 
variables (total sleep time, sleep efficiency, sleep onset latency, 
and wake after-sleep onset) which reflect sleep quality related to 
light exposure. This paper will explain the analytical approach to 
comprehensively analyze the relationship between light exposure 
indicators and sleep-wake patterns.
Methods: This study will comprise a retrospective secondary 
data analysis using baseline actigraphy data from a randomized 
controlled trial (RCT) (NCT 03810365). The dataset was col-
lected between June 2019 and October 2022 using the actig-
raphy data from 132 cancer survivors for 7 consecutive days. 
The analysis includes dataset preparation of  actigraphy data of 
rest-activity and light exposure in a sample of  7 days of  data 
per patient. R programming will be used to transform raw light 
exposure data into usable information. The analysis of  data 
includes using conditional inference trees and random forest 
plots to visualize the results and identify important factors 
in the model that will examine the relationship between light 
exposure and sleep outcomes. Extreme gradient boosting will 
be used for prediction of  sleep outcomes. The impact of  light 
exposure on sleep outcomes during the 1, 2, and 3 hours before 
bedtime, as well as the relationship between 24-hour contin-
uous light exposure patterns and sleep outcomes, will also be 
analyzed.
Results: The paper will outline the procedures for preparing, 
cleaning data, and analysis.
Conclusion: This paper will explore a data science approach to 
understand the analysis method of evaluating light exposure and 
sleep outcomes. Future research could consider alternative light 
measurement tools to provide more reliable insights.

Support (if any): 
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Introduction: Recent work at Earth’s extreme poles in the north-
ern and southern hemispheres has shown a significant correla-
tion between increasing day length (i.e. solar time and severe 
seizures across the year with higher frequency during months of 
increasing day length). Age-wise, however, epilepsy prevalence is 
bimodal, peaking once in younger life and again in later life. It 
remains unknown whether the correlation between day length 
and seizure occurrence is uniform across the lifespan.
Methods: Secondary analysis of circannual severe seizure fre-
quency from the Canadian Arctic (Kivalliq, Nunavut) in 2009-
2020 (n=117) and New Zealand (Auckland) in 2015-2016 (n=361) 
dichotomized by age. Rayleigh’s test was conducted to assess for 
a statistically significant departure from circular uniformity (e.g. 
representing equal likelihood occurrence throughout the year) for 
each age group (e.g. older vs. younger than x-years-old) at each 
site, over different dichotomized age thresholds (x=30, 35, 40, 45).
Results: At each site, there was a significant correlation between 
increasing day length and severe seizure occurrence for the 
“younger” age group at the 30, 35, 40, and 45-year-old age 
thresholds. The respective mean resultant lengths in Kivalliq 
were 0.33 (p=0.018), 0.31 (p=0.012), 0.25 (p=0.028), and 0.24 
(p=0.022) averaging calendar directions from April 8-15. In 
Auckland, the mean resultant lengths were 0.18 (p=0.0005), 0.18 
(p=0.0002), 0.19 (p< 0.0001), and 0.17 (p=0.0005) averaging 
calendar directions from July 15-24. In contrast, there were no 
significant correlations in the “older” age group at either site for 
any age threshold.
Conclusion: There were significant and reproducible correlations of 
severe seizures with increasing day length after the respective winter sol-
stices of the northern and southern hemispheres in the younger patient 
cohorts of the Canadian Arctic and New Zealand. In contrast, these 
correlations were lost in each older patient cohort at each site. These find-
ings demonstrate an inverse age-dependent increase in the circannual link 
between day length exposure and severe seizures, which may suggest that 
environmental influences on seizure expression are stronger in younger 
individuals but degrade with age; for example, possibly from selective 
degeneration of retino-geniculo-hypothalamic afferents reportedly more 
attuned to zeitgebers from twilight, moonlight, and the seasons.
Support (if any): None.
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Introduction: Jet lag is a circadian rhythm disorder that disrupts the 
body’s biological clock, with its effects potentially varying by age. 
This study investigates the influence of age on ventricular depolari-
zation, measured by corrected QT interval (QTc) and QTc variabil-
ity, in treatments designed to promote adjustment to jet lag.
Methods: Participants underwent a 5.5-day laboratory protocol 
with continuous Holter monitoring. On Day 1, participants followed 
a normal sleep schedule. On Day 2, they followed an ultra-short 
sleep-wake cycle (2 hours awake, 1 hour asleep) for 26 hours. Days 
3–5 included an 8-hour delay in sleep-wake and light-dark schedules. 
Participants were randomized into three treatment groups: placebo, 
bright light (5,000 lux), or a combination of bright light, melatonin 
(0.5 mg), and exercise. Treatments were administered for three days, 
followed by a second 26-hour ultra-short sleep-wake cycle on Days 
5–6. QTc intervals and QTc variability, calculated using Bazett’s for-
mula, were analyzed for participants aged < 26 and >26.
Results: Sixteen participants (86% male; mean age 28.4 ± 9.56 
years) were randomized as follows: placebo (< 26 years, n=2; >26 
years, n=3), bright light (< 26 years, n=4; >26 years, n=3), and 
bright light + melatonin + exercise (< 26 years, n=1; >26 years, 
n=2). In the placebo group, QTc intervals increased in participants 
aged < 26 from baseline to ultrashort 1 (401.5 ± 8.5 vs. 405.2 ± 8.2; 
p=0.0515), while QTc variability increased in participants aged 
>26 from ultrashort 1 to treatment (5.79 ± 0.78 vs. 6.57 ± 0.76; 
p=0.0355). In the bright light group, QTc intervals decreased in 
participants aged < 26 from ultrashort 1 to ultrashort 2 (391.78 ± 
5 vs. 382.58 ± 5.27; p=0.0521), while QTc variability decreased in 
participants aged >26 from baseline to ultrashort 1 (7.233 ± 2.62 
vs. 6.407 ± 2.57; p=0.032). No significant changes were observed 
in the bright light + melatonin + exercise group.
Conclusion: Jet lag increases QTc and QTc variability without treat-
ment in both age groups. Bright light therapy reduces QTc and QTc 
variability, regardless of age. Therapeutic interventions for jet lag 
show promise but require further research to confirm these findings.
Support (if any): Department of Defense
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IMPAIRMENT (AMCI) PATIENTS
Seong Jae Kim1, Jung Hie Lee2, Jae-Won Jang3, Min Seo Choi4, In 
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Gwangju, South Korea, 2 Department of Psychiatry, Gwanggyo 
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Introduction: Circadian disturbance has been implicated in acceler-
ated aging and incident dementia. In particular, greater rest-activity 
rhythm(RAR) disturbance has been reported to be associated with 
larger cognitive decline in AD patients. However, the relationship 
between circadian rhythm disturbance and cognitive function in 
MCI patients is poorly understood. We aimed to compare circadian 

parameters between amnestic MCI(aMCI) patients and normal 
controls(NC), and to examine whether changes in circadian param-
eters can be related with cognitive function.
Methods: Participants over 50 years were recruited from Kangwon 
National University Hospital, and two public Dementia Care Centers. 
The Korean version of the Consortium to Establish a Registry 
for Alzheimer’sDisease(CERAD-K) was administered to eligible 
patients. The neuropsychological battery included verbal fluency, 
Word List Recall, Word List Recognition(WLR2), Constructional 
Recall(CR), and the Stroop Color-Word Test(SCWT). The diagno-
sis of aMCI was made according to Petersen’s criteria. Actigraphy 
monitoring was conducted at home for five days. Nonparametric 
variables including the inter-daily stability(IS), intra-daily variabil-
ity(IV) and relative amplitude(RA) were calculated for rest-activity 
rhythm (RAR). DLMO was determined from five hourly saliva 
samples obtained before sleep onset. Eighteen aMCI patients (76.6 
±6.1 years) and 21 NCs (70.4±6.7years) were finally analyzed. 
Generalized linear models(GLMs) were used to assess the effects of 
circadian parameters on cognitive functions.
Results: There were no significant differences in the RAR vari-
ables (IV, IS and RA), and the DLMO between the aMCI and 
NC groups. In GLMs, a significant group by RA interaction 
was observed on the scores of WLR2 (β =-9.22, p=.010). And 
there were significant main effects of IS on the scores of CR and 
SCWT (β =2.61, p=.027; β = 2.03, p=.049, respectively).
Conclusion: In our study, the regularity of RAR reflected improved 
non-verbal memory and executive function, regardless of cognitive 
impairment status. The robustness of RAR was implicated with 
increased verbal memory function. However, this relationship in 
aMCI patients, who are considered as preclinical AD, was found to 
be different from that of normal cognitive individuals.
Support (if any): Basic Science Research Program by the 
Ministry of Science and ICT (2020R1F1A1050416); Learning 
& Academic research institution for Master’s·PhD students, and 
Postdocs (LAMP) Program by the Ministry of Education (No. 
RS-2023-00285353).
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1 Department of Somnology, Tokyo Medical University, 2 Japan 
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Center, Institute of Neuropsychiatry,Tokyo, Japan, 5 Department 
of Psychological Counseling, Faculty of Humanities, Tokyo Kasei 
University, Tokyo, Japan

Introduction: The prevalence of Delayed Sleep-Wake Phase 
Disorder (DSWPD) in the general population, especially among 
young people, and its impact on daytime functioning have been 
studied in various countries. However, there is currently a lack 
of longitudinal research examining the prognosis of DSWPD in 
a consistent population. This study investigated the progression 
of at-risk DSWPD in the young general population through fol-
low-up surveys conducted at two-year intervals.
Methods: In 2019, 7,810 individuals responded to a web-based 
questionnaire, and in 2021, the same survey was completed by 
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2,375 participants, of whom 1,370 met the inclusion criteria. 
The survey assessed demographic variables, sleep habits, and 
daytime functioning, including the number of absent days in the 
preceding month, scores of the Biological Rhythms Interview of 
Assessment in Neuropsychiatry (BRIAN) evaluating DSWPD 
status, Work Limitation Questionnaire, SF-8, and Kessler 
Psychological Distress Scale (K6). Individuals were considered 
at risk for DSWPD if  they had a BRIAN score of 40 or higher 
and four or more days absent per month.
Results: At follow-up, 1.9% of the population was at risk for 
DSWPD, with 14.5% of those initially at risk remaining, rep-
resenting 0.5% of the total subject population. The persistently 
at-risk group showed higher absenteeism, while the newly onset 
group experienced similar work productivity and quality of life 
declines. Additionally, although the recovery group had reduced 
absenteeism to a level below the cutoff  at follow-up, their sleep-
wake schedule was still delayed, their BRIAN score was higher, 
and their K6 and productivity loss scores were worse than those 
in the persistently normal group.
Conclusion: Small but significant individuals were at risk for 
DSWPD at both time points. Small but significant individuals 
were at risk for DSWPD at both time points, however, the per-
sistently at-risk group showed increased absenteeism. However, 
the persistently at-risk group exhibited increased absenteeism. 
Additionally, the newly onset group demonstrated poorer day-
time functioning than healthy peers. These findings highlight the 
importance of continuous monitoring of DSWPD.
Support (if any): 
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CLINICAL TRIAL UPDATE
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Gunther Birznieks1, Mihael Polymeropoulos1

1 Vanda Pharmaceuticals Inc.

Introduction: We are conducting a double-blind, randomized, 
clinical study in Delayed Sleep-Wake Phase Disorder (DSWPD) 
participants with extensive clinical phenotyping. We evaluated 
screening Dim Light Melatonin Onset (DLMO) assessments in 
participants with a DSWPD diagnosis to determine the propor-
tion of participants with and without a circadian delay.
Methods: Delayed DLMO is DLMO occurring after or within 
30 minutes before desired bedtime, and after 21:30. Each DLMO 
assessment consisted of eight saliva collections performed at five, 
four, three, two, and one hour before bedtime, at planned bed-
time, and one and three hours after bedtime. DLMO assessments 
were distributed to participants at Visit 1 (screening) and Visit 3 
(treatment) with a questionnaire to record planned and actual 
collection times. The PROMIS Sleep Disturbance Questionnaire 
was also completed by participants at V1 to evaluate subjective 
levels of sleep difficulty, with higher scores indicating a greater 
sleep/wake disturbance. DLMO was defined as the clock time 
when the melatonin concentration exceeded the mean of three 
low consecutive values, plus twice the standard deviation of 
these points. Additionally, a sample for whole genome sequenc-
ing was collected.
Results: Fifty-six participants with DSWPD completed the screen-
ing DLMO assessment, 39 of which had a delayed DLMO (69.64%). 

Sub-analyses were conducted on these participants who had delayed 
DLMO. Within this subset, the average DLMO time was 00:17 (SD 
= 02:07) and the average PROMIS Sleep Disturbance Questionnaire 
score was higher compared to those without a delay (80.33 vs. 69.18, 
respectively). Of these 39 participants, 21 had a DLMO time after 
00:00 (53.85%). Furthermore, we completed a linear regression 
analysis on DLMO time in a circadian gene set. The top scoring 
variant was 3’ UTR rs10181401 in PER2, amongst others detected.
Conclusion: These initial data indicate that, on average, partici-
pants with DSWPD that completed the screening DLMO assess-
ment had delayed DLMO. Further analyses show that more than 
half of this subset had significantly delayed DLMO (00:00 or 
later). This study is currently ongoing and blinded. Further data 
will be analyzed as more participants enroll. ‘Phase typing’ will 
be important in further understanding the underlying pathophys-
iology and in the treatment selection for patients with DSWPD.
Support (if any): 
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Introduction: Circadian rhythm sleep-wake disorders 
(CRSWDs) are a misalignment between a person’s sleep period 
and the biosocial 24-hour cycle. Advanced sleep-wake disor-
der (ASWPD) and delayed sleep-wake disorder (DSWPD) are 
rare conditions mainly attributed to genetic and physiological 
factors. Diagnosis can be challenging due to a lack of access to 
resources, and symptoms of these disorders are often ignored 
or misdiagnosed as insomnia, with ~10% of insomnia patients 
having DSWPD. Treatment mainly consists of the use of mela-
tonin and chronotherapy to reset the circadian clock, a process 
vulnerable to environmental factors.
Methods: This systematic review aimed to examine available 
research on diagnosing and treating ASWPD and DSWPD. 
The main goals were to: 1) Deliver a comprehensive overview 
of diagnostic methods and treatment tools 2) Examine study 
definitions of ASWPD and DSWPD 3) Evaluate the quality of 
studies 4) Identify current gaps in knowledge We used 5 main 
search phrases to identify and screen 1,805 records using the 
2020 Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) through CADIMA. Our review iden-
tified 49 published articles, spanning 20 years of research. We 
then tested the capabilities of ChatGPT-4.0‘s Advanced Data 
Analysis to extract and summarize data.
Results: The majority of studies focused on DSWPD, with an 
equal percentage focusing on diagnosis and treatment. Most stud-
ies used the 2nd and 3rd editions of the International Classification 
of Sleep Disorders to base their definitions of ASWPD and 
DSWPD. The most popular diagnostic method was a combina-
tion of clinician-reviewed surveys, actigraphy, and DLMO used 
by 23.5% of studies. The most popular treatment approach was 
a combination of melatonin, phototherapy, and CBT used by 
17.6% of studies. Finally, ChatGPT 4.0 was accurate about 80% 
of the time, more skilled in summarizing than extracting data.
Conclusion: This review identified a general set of diagnostic 
criteria for ASWPD and DSWPD, and a need for increased 
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studies of ASWPD and more diverse data across the lifespan. 
ChatGPT’s expedited data extraction will be a beneficial asset 
in medical chart review, and with this veritable library of litera-
ture, aid in combating misdiagnosis by allowing for a systematic, 
more accessible way to diagnose and treat patients.
Support (if any): 
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Introduction: Shiftwork is common and in 10-43% of individuals 
it leads to a diagnosis of shift work disorder (SWD), character-
ized by excessive sleepiness accompanied by reduced sleep dura-
tion and/or insomnia. While more individuals work early morning 
shifts compared to overnight shifts, few studies have investigated 
this population. We aimed to evaluate the efficacy of solriamfetol 
for the treatment of excessive sleepiness during workdays in par-
ticipants with SWD who work early-morning shifts.
Methods: We conducted a randomized, double-blind, place-
bo-controlled 4-week clinical trial in early morning shift workers 
(shift start 3-7AM). Participants had to report excessive daytime 
sleepiness and be at high risk for SWD as determined by a SWD 
questionnaire. Following screening and 2 weeks of baseline, 
participants were randomized into 4 weeks of placebo or solri-
amfetol (150mg taken after waking on workdays). The primary 
outcome was objective sleepiness measured by Maintenance of 
Wakefulness Test (MWT). Secondary outcomes included subjec-
tive sleepiness [measured by Karolinska Sleepiness Scale (KSS) 
and Epworth Sleepiness Scale (ESS)] and severity of illness 
[measured by Clinical Global Impression (CGI-Change) and 
Patient Global Impression (PGI-Change)]. Mixed-effects and 
logistic regression models were used to analyze the data.
Results: 74 participants completed study (median age 37 [28-46]; 27 
females); 38 in the solriamfetol group and 36 in the placebo group. 
There was a significant difference between groups in the change in 
MWT sleep latency from baseline to end-of-treatment (p< 0.0001), 
with a greater increase in the solriamfetol group (12.5min, p< 0.0001) 
compared to placebo (3.1min, p=0.0108). There was a significant 
difference (p=0.0001) between the groups in the change in KSS and 
ESS scores, with a greater decrease in the solriamfetol group (KSS: 
-1.7, p< 0.0001; ESS: -7.2, p< 0.0001) compared to placebo (KSS: 
-0.5, p=0.0167; ESS: -2.4, p=0.0044). Finally, solriamfetol resulted 
in a higher percentage of participants showing improvement at end-
of-treatment visit compared to placebo on CGI-Change (OR=4.4, 
p=0.0014) and on PGI-Change (OR=5.4, p=0.0002).
Conclusion: Solriamfetol significantly improved objective and 
subjective sleepiness and reduced the severity of illness compared 
to placebo in participants with SWD who work early-morning 
shifts. www.clinicaltrials.gov (NCT04788953).
Support (if any): Axsome Therapeutics, Jazz Pharmaceuticals, and 
Brigham and Women’s Hospital Center for Clinical Investigation.
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Introduction: circadian rhythm sleep-wake disorders (CRSWDs), 
especially delayed sleep-wake phase disorder (DSWPD), are com-
mon among young people and are a major problem in sleep medi-
cine. They are usually treated with melatonin, bright light therapy, 
and lifestyle guidance, but nighttime sleep time is often extended, 
making them difficult to treat. We have reported that administration 
of 0.5-3 mg of aripiprazole to 12 patients with CRSWDs resulted 
in sleep onset time 1 hour earlier, sleep time 1.3 hours shorter, and 
wake time 2 hours earlier (Omori, 2018). However, the mechanism 
of action is unknown, which is a drawback in clinical application.
Methods: A total of 10 clinical reports of CRSWDs, DSWPD 
and non-24-hour sleep-wake disorder have been published in 
Japan, and a meta-analysis was performed. In vivo and ex vivo 
experiments were performed in mice to clarify the mechanism of 
action. The study was approved by the ethical committee.
Results: In a total of 45 cases, an average dose of 2.7 mg of 
aripiprazole resulted in 0.5 hours earlier sleep onset, 1.1 hours 
shorter sleep time, and 2.5 hours earlier wake-up time. In vivo 
study involved administering mice with aripiprazole through 
drinking water and subjecting them to a 6-hour advance jet lag. 
This administration led to the rapid re-entrainment of the shifted 
light-dark cycle (Li, 2023). Ex vivo experiments with suprachias-
matic nucleus (SCN) slice cultures have revealed that aripiprazole 
causes desynchronization of SCN neurons via the serotonin 1A 
receptor. The mathematical modeling suggests that mild disrup-
tion of SCN coupling by aripiprazole enhances photic entrain-
ment without being so disruptive as to cause arrhythmicity.
Conclusion: A meta-analysis confirmed that aripiprazole is 
highly effective as a treatment option for CRSWDs. It was also 
confirmed that the mechanism of action is a direct effect on 
SCN. Melatonin as a therapeutic drug promotes sleep onset, but 
aripiprazole promotes early awakening, so it is expected that its 
effectiveness will be enhanced by using it in combination.
Support (if any): This work was supported by AMED 
(grant numbers JP19dm0908001 and JP20dm0107162 to 
TK, JP21zf0127005 to TK and TS and JP21zf0127003 and 
JP22gm6410030 to AH), JSPS KAKENHI Grant-in-Aid for 
Scientific Research [(C):19 K08037 and 22K07571 to TK].
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Introduction: Circadian misalignment can be alleviated with targeted 
light interventions. However, general “light at night” interventions do 
not account for shift workers’ variable circadian phases. Recently, our 
lab validated Apple Watch (AW) as a noninvasive means of predict-
ing circadian timing (i.e. dim light melatonin onset, DLMO). Here, 
we extend this by examining the clinical utility of AW in informing 
circadian interventions. We hypothesized the AW-informed group 
would result in higher rates of circadian alignment following treat-
ment vs the control (non-personalized) group. We also compared the 
magnitude of phase shifts between these interventions.
Methods: Participants (N=46) were randomly assigned to either 
the AW or control group, and DLMO was measured before and 
after treatment. AW data (accelerometer and heart rate) was 
collected over 2 weeks and processed through a biomathemat-
ical model of the human circadian system to produce estimated 
DLMOs. Light therapy schedules were created from the corre-
sponding phase response curves and implemented with light boxes 
and blue-blocker glasses (at-home or in-lab) to induce phase shifts. 
Participants in the control group followed a non-personalized light 
schedule (light from 18:00 and 21:00; light avoidance from 04:00 
and 10:00). Circadian alignment was operationalized as DLMO 
between 02:00 and 14:00, and a relative risk ratio was used to com-
pare the rate of circadian alignment between the two groups.
Results: The rate of circadian alignment post-treatment was 2.6 
times higher in the AW group (56.8%) compared to the control 
group (22.2%). Additionally, those in the AW group achieved phase 
delays that were 8.5-times greater than the control group (AW group: 
delay of 2.5 hours ± 5.0 SD; control group: 0.3 hours ± 4.0 SD).
Conclusion: These findings support the use of AW to generate 
personalized light treatments. Accessible and effective circadian 
treatments are key to improving the safety of nightshift workers. 
In the future we aim to perform sensitivity analyses and compare 
the efficacy of personalized light interventions at-home versus 
in-lab, to establish the feasibility of prescribing personalized 
light therapy as an at-home treatment option.
Support (if any): Support for this study was provided from the 
National Institute of Health R01HL160870 and the AASM 
(245-SR-21) awarded to Dr. Philip Cheng.
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Introduction: Around 80% of night shift workers experience cir-
cadian misalignment, leading to excessive sleepiness and decline 
of safety and work satisfaction. To address this, our team devel-
oped a mobile application, Arcashift, which tracks users’ circa-
dian rhythms and makes personalized activity recommendations 
(i.e. when to avoid light, when to exercise, etc.) based on user 
goals (i.e. wake up earlier). While the app was built with patient 

input and has been tested in randomized controlled trial settings, 
the real-world user experience is not yet well-established.
Methods: Night shift workers who habitually slept for less than 6 
hours and presented with excessive sleepiness used Arcashift with pre-
mium access for 30 weeks (n = 28) in a hybrid type I effectiveness-im-
plementation trial. Upon completion of the implementation period, 
participants completed a user feedback survey in which participants 
rated overall experience and ease of use on a 5-point scale ranging 
from negative to positive and completed 6 short answer questions.
Results: Among the users, 64% rated their overall experience as 
positive (“positive” or “somewhat positive”) and 36% rated their 
experience as neutral. No users reported a negative (“negative” 
or “somewhat negative”) experience. Eighty-two percent of users 
reported Arcashift was easy to use, whereas only 11% and 7% 
reported neutral and negative ease of use, respectively. Most liked 
features were the personalized recommendations (39%), the ease 
of inputting their work shifts and other obligations to the calendar 
(21%). The most common complaints were the app being unintui-
tive to use (11%) and the desire for more information about sleep 
in the app (14%). Other barriers included app glitches when enter-
ing shifts and other events into the calendar (7%).
Conclusion: Participants generally appreciate the individualized 
approach of Arcashift. The app was well received but modifi-
cations may be needed to further improve the user experience. 
Future directions include the information about improving sleep 
in Arcashift being made more accessible to the users of the app, 
as well as continuing to improve and providing great support to 
night shift workers in adapting to their schedules and decreasing 
their circadian misalignment.
Support (if any): Support for this study was provided by the 
NIH R42HL163783 awarded to Dr. Philip Cheng.
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Introduction: Sleep dysregulation is highly prevalent in adoles-
cents with chronic pain conditions and associated with poorer 
clinical outcomes, however, interactions between underlying cir-
cadian misalignments and pain in pediatric populations remain 
unclear. Melatonin serves as an effective biomarker of circadian 
dysregulation. Dim-light melatonin onset (DLMO) collections 
are the current gold standard method for measuring circadian 
rhythmicity by examining fluctuations in melatonin levels. 
Traditional DLMO collections conducted in external lab settings 
have limitations, including their inability to capture typical sleep 
patterns and restricted accessibility due to geographic, financial, 
and temporal barriers. We investigated the feasibility of a novel 
approach in which participants complete DLMO collections in 
an entirely self-directed manner using an at-home diagnostic kit.
Methods: Participants included adolescents with diagnosed 
chronic pain and healthy controls. The 3-week protocol involved 
sleep, activity, and light tracking; self-reported sleep diaries; a 
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survey determining morningness-eveningness chronotypes; one 
self-directed home DLMO collection with objective compliance 
measures; and a final instrument assessing participants’ accepta-
bility of study protocols. Main outcomes were feasibility and 
acceptability of self-directed remote DLMO collection.
Results: The study included adolescents with chronic pain (N=6, 
mean age=14.5, SD=2.74, 66.7% female) and healthy controls 
(N=6, mean age=13.3, SD=2.73, 50% female). Salivary DLMO 
times were successfully calculated using the Hockeystick method 
in 8 of 12 participants. On average, DLMO times were 2 hours 
and 32 minutes earlier than self-reported sleep onset times.
Conclusion: Our results demonstrate the feasibility and accuracy 
of self-directed, remote DLMO collections in adolescent pop-
ulations. With further validation, this approach could enhance 
the measurement of endogenous circadian phases, allowing for 
more targeted sleep interventions to optimize clinical outcomes 
in pediatric patients with chronic pain.
Support (if any): NIH grant K01DA057374.
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FAST ASLEEP: EARLY TIME-RESTRICTED EATING 
ADVANCES SLEEP IN LATE SLEEPERS
Daniel Blum1, Beatriz Hernandez2, Jamie Zeitzer2

1 NYU Shanghai, 2 Stanford University

Introduction: In a globally-connected society, habitually late 
sleep timing has become increasingly problematic. Late sleep 
timing is associated with adverse health outcomes including 
insulin resistance, depression, and impaired cognition. Exposure 
to morning light and limiting evening light can shift the timing of 
the suprachiasmatic nucleus, helping some individuals fall asleep 
earlier. However, with widespread nighttime use of devices like 
smartphones and tablets, completely avoiding light in the evening 
is challenging. One potential alternative approach to advancing 
sleep timing involves using early time-restricted eating (eTRE) 
to target the food-entrainable oscillator (FEO). This pilot rand-
omized controlled trial (RCT) investigated whether eTRE could 
advance sleep timing in late sleepers.
Methods: Fifteen adults with habitual late sleep timing were ran-
domized to eTRE or a sleep and nutrition hygiene control. The 
eTRE group adopted a 16-hour overnight fast aligned with a tar-
get wake time (e.g., fasting from 4 PM to 8 AM). All participants 
completed a 1-week baseline phase and a 2-week intervention 
phase, during which continuous actigraphy and daily sleep and 
nutrition diaries were maintained. Primary outcomes included 
changes in sleep onset, midpoint, and offset, measured via self-re-
port and actigraphy. Total sleep time (TST) was a secondary out-
come. Data were analyzed using linear mixed-effects modeling.
Results: Participants in the eTRE group showed significant 
advancements in sleep timing compared to controls. Self-
reported sleep onset (56.1 minutes), midpoint (19.5 minutes), and 
offset (42.2 minutes) were earlier in the eTRE group. Actigraphy 
findings corroborated these results, with sleep onset, midpoint, 
and offset advancing by 66.5, 21.9, and 39.3 minutes, respec-
tively. No significant differences in TST were observed between 
groups, though a trend toward increased TST in the eTRE group 
was noted.
Conclusion: A single 30-minute session on eTRE significantly 
advanced sleep timing in late sleepers. These findings suggest 
eTRE as a promising intervention for circadian misalignment. 

Future research with larger, diverse populations is warranted to 
validate these results and explore long-term effects.
Support (if any): 
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DAILY MORNING BLUE LIGHT EXPOSURE AFFECTS 
POLYSOMNOGRAPHIC SLEEP IN A REAL-WORLD 
SETTING
William Killgore1, Gabriela Franca1, Lana Elali1, Devin Hermes1, 
Shivani Desai1, Sean Hogan1, Lindsey Hildebrand1, Dale Russell2, 
Michael Dretsch3, Jeffrey Osgood4, Michael Grandner5, 
Sarah Green1, Kathryn Kennedy6, David Negelspach6, 
Alisa Huskey6

1 University of Arizona, 2 US Air Force, 3 Walter Reed Army 
Institute of Research-West, 4 Walter Reed Army Institute of 
Research, 5 University of Arizona College of Medicine, 6 The 
University of Arizona

Introduction: The circadian rhythm of sleep is particularly sen-
sitive to ocular exposure to light, particularly blue wavelength 
light. Morning exposure to blue light typically phase advances 
the timing of sleep onset (i.e., one falls asleep earlier) while 
evening light exposure delays the onset of sleep. Despite its 
well-established effect on shifting the circadian timing of sleep, 
there have been no published placebo-controlled trials directly 
examining whether morning blue-wavelength light produces 
measurable changes in subsequent nighttime sleep architecture 
via polysomnography (PSG).
Methods: Thirty-six military participants (27 male; age=33.8, 
SD=6.9 years) meeting criteria for mild depression completed a 
6-week counterbalanced, crossover, placebo-controlled clinical trial 
of blue (462 nm; active) versus red (661 nm; placebo) light using a 
commercially available eye-glass style device (AYO®) that was fit-
ted with four LEDs at the appropriate wavelength. In a cross-over 
design, participants wore one device for 30-minutes each morning 
over a two-week treatment period, followed by a 2-week washout 
period, and a subsequent 2-week trial with the alternate interven-
tion. Sleep was measured each night using an at-home ambulatory 
electroencephalographic sleep monitor (Dreem3®).
Results: Compared to red placebo light, daily morning blue 
light produced significant (p<.05) reductions in the duration of 
stage N1, N2, and N2%, and an increase in REM%, as well as 
decreased latency to stage N2 and REM sleep. There was also a 
trend level decline in microarousals with blue light. No differ-
ences were observed for N3, total sleep time, or WASO.
Conclusion: These data provide the first placebo-controlled 
evidence that a daily morning blue-wavelength light interven-
tion produces significant changes in PSG sleep architecture in 
a real-world environment. Within a counterbalanced cross-over 
design, daily morning blue light reduced the amount of time 
spent later in non-restorative light stages of sleep and facilitated 
more rapid entry into restorative stages, including REM sleep. 
Moreover, blue light also reduced the latency to the first REM 
episode and increased the percent of time spent in REM. As 
prior work has emphasized the role of REM sleep in emotional 
processing, memory consolidation, and cognitive flexibility, 
these findings have implications for potentially managing sleep 
to facilitate cognitive and emotional health without pharmaco-
logic interventions.
Support (if any): W81XWH-22-1-0990
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ADVANCING SLEEP TIMING AND IMPROVING SLEEP 
QUALITY IN ADOLESCENTS: RESULTS FROM A 
TRANS-C INTERVENTION
Brandon Pattillo1, Sarah Kamhout1, Isabella Wright1, 
Kara Duraccio1

1 Brigham Young University

Introduction: Most adolescents obtain insufficient sleep, which 
has been linked to negative mental and physical health outcomes. 
The purpose of this investigation was to examine the effec-
tiveness of a sleep intervention known as the Transdiagnostic 
Intervention for Sleep and Circadian Dysfunction (TranS-C) in 
improving sleep and circadian outcomes adolescents experienc-
ing circadian misalignment.
Methods: Adolescents with a self-reported sleep weekday bed-
time of midnight or later (N = 31) completed a 6-week TranS-C 
sleep intervention in which they met with a sleep intervention-
ist weekly for 40–50-minutes each week to implement behavio-
ral sleep interventions. Sleep measurements (one-week of sleep 
monitoring via wrist-worn actigraphy and a sleep diary, a six-
hour dim-light melatonin onset (DLMO) assessment, and a bat-
tery of sleep questionnaires (i.e., the Pittsburgh Sleep Quality 
Index (PSQI) and the Morningness/Eveningness Questionnaire 
(MEQ) occurred pre- and post-intervention. We ran a series of 
repeated-measure t-tests to evaluate changes in actigraphy meas-
urements (averaged sleep duration, sleep onset latency (SOL), 
sleep midpoint, wake after sleep onset (WASO), sleep efficiency, 
and weekend/weekday sleep timing), DLMO, and in reported 
PSQI and MEQ total score.
Results: We observed significantly improved sleep quality (PSQI 
total scores) in adolescents following the intervention (p=.003; 
d=0.633). No significant changes were observed in actigraphy-de-
rived sleep duration, SOL, sleep efficiency, or WASO (p>.05). On 
average, the adolescents’ sleep midpoint shifted 30 minutes ear-
lier across the week (p=.023; d=0.591), and average sleep onset 
also shifted about 30 minutes earlier across the week (p=0.044, 
d=0.498). Sleep onset for weekend sleep was, on average, 70 min-
utes earlier post-intervention (p=0.003, d=0.902), and weekend 
sleep offset was, on average, an hour earlier post-intervention 
(p=0.003, d=0.902). No significant changes were observed in 
DLMO or the MEQ total score (p>.05).
Conclusion: Although we failed to find significant support for 
increases in total sleep time, our findings support the effective-
ness of TranS-C in improving the perception of sleep quality 
and in advancing sleep timing, particularly during the wekeend, 
among adolescents experiencing circadian misalignment. These 
findings suggest that TranS-C may serve as a helpful interven-
tion target for adolescents who experience delayed sleep timing 
or perceive their sleep quality to be poor.
Support (if any): Institutional Internal Funds
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Introduction: Patients with circadian rhythm disorders (CRDs) 
are commonly misdiagnosed. Up to 22% of patients diagnosed 
with primary insomnia have been shown to have a bedtime out 
of phase with their circadian sleep time, suggesting a circadian 
etiology instead. Such misdiagnoses lead to expensive and unsuc-
cessful medication trials with risk for significant morbidity. In 
contrast, first-line treatments for CRDs, such as timed melatonin 
and light exposure, are low risk and efficacious for CRD in con-
trolled settings (Burke et al). However, there is currently a lack 
of effectiveness studies to reaffirm these CRD treatments are 
also useful in less-controlled, real-world, clinical care settings. 
We aim to describe patient characteristics and outcomes among 
patients treated at a circadian disorder specialty clinic over the 
last 7 years to offer insight on effectiveness of CRD treatments 
in clinical settings.
Methods: We conducted a retrospective descriptive analysis 
including patients treated for CRDs at the Brigham and Women’s 
Faulkner Circadian Clinic from 2017 – 2024. CRD treatment 
protocols were based on national guidelines and implemented 
prior to study initiation. Diagnostic evaluation included clinical 
history, sleep diaries, actigraphy, and dim-light melatonin onset 
saliva testing when appropriate and financially attainable for 
patients. Descriptive statistics included frequency of comorbid-
ities and medication use. Chi-squared tests were performed to 
assess the association between two categorical variables.
Results: Preliminary data from July 1, 2017-Aug 1, 2019 demon-
strate 133 patients met inclusion criteria. Among them were 
117 with Delayed Sleep Wake Phase Disorder (SWPD) 12 with 
Advanced SWPD, one with jet lag and 3 with a non-24 hour 
disorder. The mean number of visits was = 3.32, std(1.50). 
There was a significant difference in improvement of symptoms 
when instructions about melatonin timing and brand was given 
(X-squared = 22.863, df = 1, p-value = 1.74e-06).
Conclusion: Preliminary analysis suggests significant effective-
ness of CRD treatments even after after adjusting for comorbid-
ities and medication use.
Support (if any): 
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CHARACTERISTICS OF RESTLESS LEG SYNDROME IN 
SHIFT WORKERS
Yun Ji Kim1, Haein Kim1, Yunsu Kim1, Jihye Ahn1, Hyewon Yeo1, 
Seog Ju Kim1

1 Samsung medical center

Introduction: Both shift work and restless leg syndrome (RLS) 
are common and can disrupt sleep and mood. However, the 
effects of shift work on RLS remain unclear. The current study 
aims to explore the prevalence, severity, and related sleep and 
mood symptoms of RLS in shift workers (SWs) compared to 
non-shift workers (NSWs).
Methods: This study recruited 4,562 SWs (age 36.98±9.84, 2,150 
males and 2,422 females) and 2,093 NSWs (age 37.79±9.73, 999 
males and 1,094 females). All participants completed online 
self-report questionnaires regarding RLS, sleep, and depres-
sion. The presence of RLS was screened using a single stand-
ard question for rapid screening of RLS. The severity of RLS 
was assessed using the International Restless Legs Syndrome 
Rating Scale (iRLS). Additionally, the Epworth Sleepiness Scale 
(ESS), Insomnia Severity Index (ISI), and short-term Center for 
Epidemiologic Studies Depression Scale (CES-D) were used to 
assess daytime sleepiness, insomnia, and depressive symptoms, 
respectively.
Results: Of participants, 1,255 (27.45%) of SWs and 548 
(26.18%) of NSWs were screened as having RLS, with no signif-
icant differences in the prevalence of RLS between the groups. 
However, among those with RLS, SWs with RLS showed higher 
iRLS scores compared to NSWs with RLS after controlling for 
age and sex (SWs: 9.55±7.26, NSWs: 6.75±6.05, F=64.15, p< 
0.01). In addition, SWs with RLS exhibited higher ISI scores 
(SWs: 11.81±6.27, NSWs: 9.54±5.95, F=46.09, p< 0.01), higher 
ESS scores (SWs: 8.77±4.06, NSWs: 8.22±3.94, F=4.80, p=0.03), 
and higher CES-D scores (SWs: 10.43±6.54, NSWs: 8.38±6.15, 
F=33.50, p< 0.01) than NSWs with RLS.
Conclusion: Although there was no significant difference in RLS 
prevalence between SWs and NSWs, SWs with RLS exhibited 
more severe RLS symptoms and RLS-related symptoms, such as 
insomnia, sleepiness, and depression, compared to NSWs with 
RLS. The current study suggests that shift work may exacer-
bate RLS severity and RLS-related sleep and mood symptoms, 
although it may not be associated with the onset of RLS.
Support (if any): This work was supported by the National 
Research Foundation of Korea (NRF) grant funded by the 
Korea government (MSIT)(RS-2024-00457381) and Culture, 
Sports and Tourism R&D Program through the Korea Creative 
Content Agency grant funded by the Ministry of Culture, Sports 
and Tourism (RS-2024-00344893)
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Introduction: REM Sleep Behavior Disorder (RBD) is a sleep 
disorder in which individuals act out their dreams and strongly 
predicts incident Parkinson’s Disease (PD). Inflammatory Bowel 
Disease (IBD) is also associated with PD. Given the links among 
PD, RBD, and IBD, we assessed RBD prevalence in IBD and 
determined IBD factors associated with RBD. We hypothesized 
that RBD prevalence in IBD is greater than in age-sex matched 
controls.
Methods: 158 controls from the community and 462 IBD 
patients from IBD Partners, an IBD patient registry, completed 
online questionnaires to assess RBD symptoms, medical history, 
and IBD-related medical history. RBD was assessed using the 
validated RBD Single-Question Screen (RBD1Q). Also assessed 
were IBD severity using IBD disease duration, number of IBD-
related hospitalizations, presence of IBD-related surgery, and 
Crohn’s disease or simple clinical colitis activity indices. Logistic 
regression and generalized linear models were used for the out-
come RBD1Q, while adjusting for age, sex, and race. Prevalence 
of RBD was assessed between groups using chi-squared testing.
Results: IBD and control participants were comparable in age; 
the IBD cohort had proportionally more women and more 
Caucasians. 462 IBD participants had a mean age of 57.1±10.9 
years, 71.6% female and 95.2% Caucasian; 158 controls had 
a mean age of 57.4±11.7 years, 62.6% female, and 91.1% 
Caucasian. Among the IBD group, 14.1% had RBD, screening 
positively with the RBD1Q, compared to 5.1% of controls (p = 
0.002). Logistic regression revealed that RBD was significantly 
associated with IBD after controlling for age, sex, and race (OR 
3.2 [CI 1.48,6.82]; p=0.003). Among the IBD cohort, RBD was 
not associated with IBD type, IBD duration, or report of past 
gastrointestinal surgery. Males with RBD were more likely to 
report IBD-related hospitalizations (95.2%; p=0.004) than male 
IBD patients without RBD. RBD was not associated with IBD 
activity indices.
Conclusion: RBD is more prevalent in IBD patients than con-
trols without IBD and may be related to IBD disease severity. 
Future studies are needed to determine if  those with IBD and 
RBD on particular immunotherapies are at decreased risk for 
synucleinopathy phenoconversion.
Support (if any): 
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Introduction: Rapid eye movement (REM) sleep behavior dis-
order (RBD) is the single strongest predictor of Parkinson’s dis-
ease (PD) risk. Given neurotrauma and psychiatric morbidity, 
the aging post-9/11 Veteran cohort is a target population for 
understanding probable RBD frequency and neuroprotection 
opportunities. We previously reported over 50% of post-9/11 
Veterans screened positive for probable RBD. We aimed to 
examine frequencies of prodromal PD markers and polysom-
nography (PSG)-confirmed RBD in post-9/11 Veterans.
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Methods: Veterans with probable RBD based on the single-ques-
tion RBD screen (n=12) were recruited from the Translational 
Research Center for Traumatic Brain Injury (TBI) and Stress 
Disorders (TRACTS) Houston cohort. Participants were 
assessed for subthreshold parkinsonism (Unified Parkinson’s 
Disease Rating Scale-III Motor score >3, excluding action 
tremor), olfactory loss (12-item Sniffin’ Sticks), TBI exposures, 
autonomic symptoms, orthostasis, excessive daytime sleepiness, 
post-traumatic stress disorder (PTSD), and psychiatric comor-
bidities. PSG studies were conducted per American Academy of 
Sleep Medicine guidelines. A board-certified sleep physician con-
firmed the presence of REM sleep without atonia. We compared 
the frequency of prodromal marker positivity between partici-
pants with and without subthreshold parkinsonism.
Results: All 12 participants were male (6 [50%] Black, 3 [25%] 
Hispanic) with a mean (SD) age of 44.4 ± 6.7 years. PSG data 
(n=10) revealed REM sleep without atonia in 5 (50%), moderate 
obstructive sleep apnea (OSA) in 2 (20%), and severe OSA in 
2 (20%) participants. Five (41.6%) participants had mild motor 
dysfunction suggestive of subthreshold parkinsonism on the 
UPDRS-III (M±SD score of 8.6 ± 5.9), while 7 participants had 
normal or low UPDRS-III ratings (2.3 ± 1.3; p=0.02). Veterans 
with subthreshold parkinsonism had lower Sniffin’ Sticks scores 
than those without (M±SD 9.4 ± 2.07 vs. 11.29 ± 0.76; 95% CI: 
0.01–3.76, p=0.049).
Conclusion: This pilot study suggests that motor and olfactory 
prodromal PD markers are frequent in post-9/11 Veterans with 
probable RBD. Larger prospective cohort studies are required to 
further quantify REM sleep without atonia and assess synucle-
in-specific biomarkers in this population.
Support (if any): Center for Alzheimer’s and Neurodegenerative 
Diseases at Baylor College of Medicine [MJ]; VA CSR&D 
(#IK2CX002363-01A1) [MJ]; VA RR&D (B9268-X) [RJ]; NIH/
NIA/NINDS (U19-AG071754 & R34-AG056639) [ES]; and 
AASM [ES].
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Introduction: We developed a database of free-text descriptions 
of dream enactment behavior (DEBs) from unstructured clinical 
notes of Veterans with electronic diagnoses of rapid eye move-
ment sleep behavior disorder (RBD). We additionally examined 
characteristics of DEBs considered essential for the diagnosis of 
RBD according to expert consensus.
Methods: We randomly sampled electronic medical records of 
200 Veterans with electronic medical records in the national 
Veterans Health Administration from 10/01/1999 – 09/30/2020; 
≥2 electronic diagnoses of RBD (>30 days but < 390 days apart); 
and procedural codes for in-lab polysomnography within 6 
months. DEB descriptions manually extracted from clinical 
notes were reviewed in expert consensus meetings and labeled 
as “essential” for RBD diagnosis, “supporting,” or “unclear.” 
Phrases were categorized according to DEB type (movements, 
vocalizations, consequences [e.g., descriptions of injuries], and 

dream content). Movements were further characterized as poten-
tially violent or injurious, non-injurious, or unclear. Proportions 
were compared with Chi-square tests.
Results: Removal of 3 repeated phrases yielded 208 DEB 
descriptions for classification. Expert consensus labeled 124 
(59.6%) phrases “essential,” 71 (34.1%) “supporting,” and 13 
(6.25%) “unclear” for RBD diagnosis. Essential phrases included 
dream enactment variations (e.g., “acted out dreams”); hitting, 
punching, or kicking bedpartners, pets, and/or bedside objects; 
and other mentions of sleep-related injury or violence (e.g., “try-
ing to strangle”). Supporting phrases described sleep-talking, 
thrashing, vivid dreams, nightmares, sleeping in separate beds, 
and non-descript behaviors. Excerpts describing sleep-related 
movements (121 [58.2%]) were more likely labeled as essential 
versus supporting or unclear (p=0.00). Conversely, descriptions 
of dream content (p=0.017) and vocalizations (p=0.012) were 
more likely to be considered supporting or unclear than essential. 
Potentially violent or injurious movements were also more likely 
to be labeled as essential than supporting or unclear (p=0.00).
Conclusion: Expert labeling emphasized the significance of 
sleep-related movements and associated injury risks for detecting 
RBD in free-text medical records. A natural language processing 
(NLP) algorithm that detects DEBs from free-text is needed to 
further characterize sleep-related violence and injury risks asso-
ciated with DEBs according to demographics and comorbidities.
Support (if any): VA CSR&D CDA #IK2CX002363-01A1 [MJ]; 
NHLBI K25 #1K25HL152006-01 [JR]
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Introduction: Isolated REM sleep behavior disorder (iRBD) 
is a prodromal stage of alpha-synucleinopathies, including 
Parkinson’s disease (PD), dementia with Lewy bodies (DLB), 
and multiple system atrophy (MSA). Although eye blinking 
characteristics were reported to be associated with the patho-
physiology of PD, such as hypomimia, no studies have explored 
these features in the prodromal stage. This study aimed to 
investigate eye blinking characteristics in iRBD patients during 
Posner’s cueing paradigm.
Methods: A total of 136 patients with video-polysomnography 
(v-PSG)-confirmed iRBD were enrolled (aged 67.1 years). Patients 
who developed synucleinopathies were classified as converters 
(iRBD-CV), while the others as non-converters (iRBD-NC). Fifty 
healthy controls (HCs) were also participated (aged 66.2 years). At 
baseline, all participants performed Posner’s visuospatial cueing 
task, with cue-to-target interval (CTI; long-CTI or short-CTI) and 
the validity conditions set to 50%. During the tasks, 60-channel 
electroencephalogram (EEG) and two-channel electrooculogram 
(EOG) signals were recorded. After pre-processing, vertical EOG 
components were extracted through independent component anal-
ysis. The acquired components were robust-scaling normalized and 
then eye blinking events were automatically identified based on a 
thresholding approach from two temporal windows of interest 
(300-800 ms and 1300-1800 ms). In each window, we calculated 
blink latency to target stimuli (i.e., mean), synchrony (standard 
deviation), and rate. For group comparisons, independent t-tests 
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were performed in two steps: (i) iRBD vs. HC, (ii) iRBD-CV vs. 
iRBD-NC.
Results: iRBD exhibited delayed blink latency compared to HC 
in the second window for both long-CTI (1549 > 1529 ms, p = 
0.017) and short-CTI (1543 ms > 1524 ms, p = 0.018). iRBD-CV 
(n = 31) exhibited a decreased blink rate compared to iRBD-NC 
in long-CTI (31.24% < 40.92%, p = 0.034), and a decreasing 
trend in short-CTI (26.90% < 34.37%, p = 0.080), which was 
more pronounced in PD-converters (n = 17, 26.19% and 21.75%, 
respectively). However, no significant group differences were 
observed in blink synchrony.
Conclusion: Delayed blink latency and decreased blink rate may 
be associated with the pathophysiology of the prodromal phase 
of synucleinopathies. Our results suggest that eye blink charac-
teristics potentially serve as biomarkers reflecting the pathophys-
iology of iRBD and predicting their phenoconversion.
Support (if any): 
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Introduction: Sleep bruxism (SB) is a prevailing sleep-related 
movement disorder characterized by clenching and grinding 
of teeth, or thrusting and bracing of the mandible, that may 
occur without conscious awareness. It is also related to rhythmic 
masticatory muscle activity (RMMA) during sleep. Currently, 
polysomnography (PSG) is a gold standard for SB diagnosis. 
However, since this method is time-consuming, new approaches 
for diagnosing SB are currently under review. This study exam-
ines the potential of RMMA cluster analysis as an innovative 
and time-efficient diagnostic tool for SB in the future. Analyzing 
RMMA patterns, we determined specific profiles associated with 
SB episodes that could become a broadly used alternative to tra-
ditional diagnostic methods.
Methods: This study involved 200 Caucasian patients who were 
admitted to the Sleep Laboratory in Wroclaw University Hospital, 
Poland, for polysomnography examination as a diagnostic method 
for SB. Participants willingly agreed to attend the examination. The 
average age of the study group was 34.9 ±10.5 years. Before partic-
ipation, all patients provided written informed consent, confirming 
their understanding of the objectives and procedures of the study, 
as well as potential risks and benefits.
Results: The findings of the study indicate that RMMA clusters 
are very specific for diagnosing sleep bruxism. When clusters are 
present, the diagnosis of bruxism is definitive (specificity 100%). 
However, the absence of clusters does not reliably exclude the 
presence of SB (false-negative diagnosis), possibly regarding 
tonic and phasic episodes and arousals. Therefore, diagnostic 
assessment through polysomnography and calculation of the 
bruxism episode index (BEI) is necessary. Cluster Index (AUC 
0.77) and Cluster Event Index (AUC 0.8) were effective assess-
ment tools for diagnosing bruxism. The Cluster Index is also 
useful for distinguishing severe bruxism (BEI >4) with a sensitiv-
ity of 71.9%, specificity of 87.4%, and accuracy of 80.5%.
Conclusion: RMMA cluster analysis shows notable promise as 
a specific and efficient diagnostic tool for SB. However, refining 

the method to address false-negatives through threshold values 
for tonic and phasic episodes is essential. This approach has 
the potential to streamline SB diagnosis and provide a basis for 
future research into its mechanisms and subtypes.
Support (if any): This study was supported by Wroclaw Medical 
University/ SUBK.A210.24.069.
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LONGITUDINAL CHANGES IN DIFFUSION TENSOR 
IMAGING ALONG THE PERIVASCULAR SPACE IN REM 
SLEEP BEHAVIOR DISORDER
WONCHUL SHIN1, jung-Ick Byun1, Seonmin Yoon2, 
Kyungjin Hwang3

1 KyungHee University Hospital at Gangdong, 2 Clearwater 
Hospital, 3 KyungHee University Hospital

Introduction: This study aimed to evaluated whether diffu-
sion tensor image analysis along the perivascular space (DTI-
ALPS) differed in isolated REM sleep behavior disorder (iRBD) 
patients who converted to neurodegenerative disease during 
follow-up and tracked DTI-ALPS changes longitudinally with 
repeated imaging.
Methods: Fifty patients diagnosed with iRBD by video-pol-
ysomnography (vPSG) at the Seoul National University Hospital 
who underwent MRI and were followed-up for at least 3 years, 
and 20 age- and sex- matched controls were included. DTI-ALPS 
index was calculated and compared between iRBD patients who 
converted (iRBD-C) or not (iRBD-NC), and the controls. Thirty 
of the iRBD patients and 5 of the controls underwent repeated 
imaging after mean duration of 40.9±10.1 months.
Results: The mean duration of RBD was 5.6±4.7 years 
from symptom onset and 14 of the patients were iRBD-C [to 
Parkinson’s disease (n=10), Multiple system atrophy (n=3), 
or Dementia with Lewy bodies (n=1)] after 25.8±20.3 months 
from the baseline imaging. At baseline, significant difference was 
observed in baseline ALPS index between the controls, iRBD-C, 
and iRBD-NC (p=0.035), and post-hoc analysis revealed 
reduced ALPS index only in the iRBD-C group compared to 
the controls (post-hoc p=0.033). After longitudinal follow-up, 
iRBD patients showed significant decrease in ALPS index (base-
line 1.38±0.17, follow-up 1.34±0.17, p=0.003). Compared to the 
controls at baseline, the ALPS index was lower only at follow-up 
(p=0.018), but not at the baseline (p=0.106).
Conclusion: Baseline DTI-ALPS index was associated with phe-
noconversion to alpha-synucleinopathy in iRBD patients during 
follow-up. Decreases in DTI-ALPS index on repeated imaging in 
iRBD may reflect neurodegenerative progression.
Support (if any): 
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DREAM ENACTMENT BEHAVIOR IN VETERANS WITH 
PTSD: THE IMPACT OF SSRIS
William Wohlgemuth1, Eric Geil2, Daniella Marchetti2, 
Douglas Wallace3

1 Miami VA Medical Center, 2 Miami VA Sleep Center, 3 University 
of Miami

Introduction: Dream enactment behavior (DEB) has been 
reported among those with PTSD and a new parasomnia called 
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Trauma Associated Sleep Disorder has been proposed to char-
acterize these sleep difficulties in trauma survivors. The most 
recent practice guidelines identified strong evidence for the use 
of SSRIs in veterans with PTSD. However, a condition referred 
to as ‘serotonergic RBD’ has been identified and may be second-
ary to use of these antidepressants.
Methods: Veterans at risk for sleep apnea at the Miami VA Sleep 
Center underwent a home sleep apnea test (HSAT) and com-
pleted questionnaires including demographics and the Munich 
Parasomnia Screening (MUPS). The frequency of dream enact-
ment behavior was determined from two items on this scale regard-
ing ‘acting out dreams’ and ‘punching and kicking’ during sleep. 
Electronic Medical Records were reviewed to obtain active medical 
and psychiatric diagnoses and active medication orders contempo-
raneous with the sleep evaluation. These data had a preponderance 
of veterans reporting no DEB (zero-inflated) so two-part regression 
model was used. The first logistic part identifies predictors of the 
susceptibility to DEB and the second linear part (which excludes 
those without DEB) identifies predictors of DEB severity.
Results: The study involved 607 veterans, predominantly 
male (84%) with mean age of  50 ± 14 years. Within this 
cohort, 49% were diagnosed with depression, and 33% with 
PTSD. Additionally, 44% of  the cohort were prescribed 
antidepressants. No DEB was reported by 32.3% indicated 
and the other 67.7% reported DEB from “less than once a 
year” to “almost every night”. PTSD was positively asso-
ciated with DEB (p=0.001), but not antidepressants. All 
models controlled for depression, AHI, age and gender. 
With linear regression DEB severity was again predicted by 
PTSD but not antidepressants. When antidepressants were 
restricted to SSRIs, PTSD predicted DEB in the logistic 
model, but not SSRIs. However, both PTSD and SSRI use 
predicted DEB in the linear regression model.
Conclusion: These findings highlight the prevalence of DEB 
among veterans. Furthermore, PTSD strongly predicts the sus-
ceptibility to and the severity of the report of DEB. Also, antide-
pressant use, specifically SSRIs, appear to worsen the report of 
DEB in those with PTSD.
Support (if any): N/A
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PREVALENCE AND INCIDENCE OF PERIODIC LIMB 
MOVEMENTS IN SLEEP IN SÃO PAULO: FINDINGS 
FROM THE EPISONO STUDY
Vanessa Cavalcante-Silva1, Priscila Morelhão2, Gabriel Pires3, 
Priscila F Tempaku4, Vânia D’Almeida5, Sergio Tufik3, 
Monica Andersen6

1 Universidade Federal de São Paulo, 2 Sleep Institute, 3 
Universidade de Federal de São Paulo, 4 Sleep Institute, Associação 
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de São Paulo, 6 Departamento de Psicobiologia, Universidade 
Federal de São Paulo

Introduction: Periodic limb movement in sleep (PLMS) refers to repet-
itive, involuntary limb movements that occur during sleep. When these 
movements exceed 15 events per hour, they can significantly disrupt sleep 
quality and contribute to various health risks. Objective: This study aimed 
to examine the prevalence, incidence, and remission rates of PLMS in a 
population sample from São Paulo, one of the largest and most populous 
cities in the world.

Methods: The analysis utilized data from the 2007 EPISONO 
study, its 2015 follow-up, and the 2018 edition—the first 2 being 
part of a longitudinal investigation on sleep in a population sam-
ple representative of São Paulo, Brazil. PLMS prevalence rates 
were determined for 2007 and 2018, while incidence and remis-
sion rates were evaluated between 2007 and 2015.
Results: In 2007, the prevalence of PLMS was 9.02%, which 
increased to 15.60% by 2018. The incidence of new PLMS cases 
from 2007 to 2015 was 6.54%, with a remission rate of 50.82%. 
Aging significantly influenced the increase in both the prevalence 
and severity of PLMS over time.
Conclusion: This study demonstrated a rise in PLMS prevalence 
over a decade, which may be associated with aging demograph-
ics and shifts in lifestyle factors. These results underscore the 
need for continued research into the long-term health effects of 
PLMS and its contribution to sleep-related disorders.
Support (if any): This study was supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP), São Paulo, Brazil. MLA, 
ST and VDA are recipients of CNPq fellowships. MLA and 
VDA receive grants from the Fundação de Amparo à Pesquisa 
do Estado de São Paulo (#2020/13467-8 and #23/08657-0, 
respectively).
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PREVALENCE AND ASSOCIATED FACTORS OF 
INSOMNIA AND EXCESSIVE DAYTIME SLEEPINESS 
IN PATIENTS WITH PERIODIC LIMB MOVEMENTS IN 
SLEEP
Ramya Anbalagan1, Bryn Morris1, Sami Alrasheedi1, Andras Bikov1

1 Manchester University NHS Foundation Trust

Introduction: Excessive daytime sleepiness (EDS) and insom-
nia symptoms are commonly reported by patients with periodic 
limb movements in sleep (PLMS). However, the prevalence of 
symptoms and more importantly associated factors are not fully 
understood.
Methods: We analysed the demographics, clinical history and 
polysomnography (PSG) results of 95 patients (57% men, 
50±13 years) who were diagnosed with PLMS based on PLMS 
index≥15/h. EDS was defined by an Epworth Sleepiness Scale 
(ESS≥11) and insomnia was defined in patients who reported 
either difficulties in falling asleep or maintaining sleep.
Results: Sixty-four percent reported EDS and 30% insomnia 
(18% sleep initiation and 19% sleep maintenance). Neither ESS, 
nor the presence of EDS correlated with demographics, comor-
bidities or PSG parameters. In contrast, patients with insomnia 
were likely to be females (75% vs. 34% in non-insomnia group, p< 
0.01), more commonly complained about restless leg syndrome 
(64% vs. 23%, p< 0.01), less likely had diabetes (0% vs. 23%, 
p=0.03), had longer REM latency (212±103 mins vs. 150±102 
mins, p=0.03) and lower proportion of N1 sleep (8.4±6.0% vs. 
12.9±8.6%, p=0.05).
Conclusion: Whilst daytime sleepiness seems to be more com-
mon in patients with PLMS than the general population, it is 
not related to disease severity or other PSG parameters. On the 
other hand, insomnia, which was also commonly reported by 
our patients was related to some PSG features. Understanding 
factors associated with common symptoms in PLMS may help 
us to better tailor treatment for these patients.
Support (if any): 
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THE CLINICAL IMPACT OF PERIODIC LIMB 
MOVEMENTS: UNDER-RECOGNITION IN SLEEP 
DISORDERED BREATHING AND ASSOCIATIONS WITH 
KEY OUTCOMES IN 493,085 PATIENTS
Yoel Green1, Umaer Hanif2, Katie Cederberg1, Hyatt Moore3, 
Ulysse Gimenez2, Emmanuel Mignot1

1 Stanford University, 2 BioSerenity, 3 InformAton LLC

Introduction: We evaluated PLMS in a large cohort, exploring 
their association with sleep disordered breathing (SDB) and 
apnea scoring, and associations with key clinical outcomes.
Methods: This retrospective analysis included 493,085 adults 
who completed polysomnography (PSG) and a sleep question-
naire. Data were collected from 240 sleep centers across 30 U.S. 
states (2004–2019). Periodic limb movement index (PLMI) was 
calculated from technician-scored PSGs. Subjective outcomes 
included medical comorbidities, depression, and insomnia, and 
objective outcomes included PSG measures. Multivariate analy-
sis included significant variables identified in univariate analyses.
Results: The sample included 54.2% males, with a mean age of 54.6±14.4 
years (range:18–107 years). PLMI was strongly negatively associated 
with SDB variables, suggesting under-recognition of PLMs in the pres-
ence of apnea. Therefore, we controlled for SDB (e.g., AHI, RDI) and 
demographic variables (i.e., age, sex, body mass index) in all additional 
analyses. Regarding self-reported outcomes, PLMI was associated with 
higher prevalence of depression (β= 0.14,p< 0.001), insomnia (β= 0.14,p< 
0.001), heart attack (β=0.09,p< 0.001) and later awakening (β=0.15,p< 
0.001). Multivariate analysis of self-reported outcomes confirmed inde-
pendent associations with depression (β=0.09,p< 0.001), insomnia score 
(β=0.02,p< 0.001), later awakening (β=1.26,p< 0.001), and heart attack 
(β=0.07,p< 0.001). Regarding PSG outcomes, PLMI was associated 
with higher arousal index (β=0.22,p< 0.001), and greater N3 latency 
(β=0.10,p< 0.001), latency to persistent sleep (β=0.09,p< 0.001) and sleep 
onset latency (β=0.07,p< 0.001). Multivariate analysis revealed independ-
ent associations with arousal index (β=5.03,p< 0.001), latency to persistent 
sleep (β=0.06,p< 0.001) and N3 latency (β=0.03,p< 0.001).
Conclusion: PLMS may be under-recognized due to AHI scor-
ing criteria and are clinically relevant, given associations with 
insomnia, depression, heart attack, later awakening, and arousal 
index. These findings highlight the need to reconsider scoring 
methods and further investigate PLMS as a clinical entity.
Support (if any): 
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ELEVATED DOWNLOAD AND AHI IN CPAP THERAPY: A 
MARKER FOR PERIODIC LIMB MOVEMENTS IN SLEEP 
(PLMS)?
Arunima Jose1, Jose Colon2

1 Florida State University, 2 Lee Health

Introduction: Patients with periodic limb movements in sleep 
(PLMS) often present unique challenges in the management of 
obstructive sleep apnea (OSA). Anecdotal observations suggest 
that elevated download data and apnea-hypopnea indices (AHI) 
in patients using continuous positive airway pressure (CPAP) 
therapy may correlate with the presence of PLMS. This study 
aims to investigate the relationship between elevated download 
metrics on CPAP and confirmed PLMS diagnoses.

Methods: We conducted a retrospective analysis of 20 patients 
diagnosed with OSA and Statistical analyses were performed 
using chi-square. Inclusion criteria included the availabil-
ity of detailed CPAP download data and polysomnography 
(PSG) ruling out PLMS. CPAP data were analyzed for aver-
age nightly usage, residual AHI, and percentage of flow limita-
tions. Comparisons were made between patients with confirmed 
PLMS (PLMS+) and those without (PLMS-).
Results: Of the 50 patients analyzed, 14 patients were PLMS+. 
Statistical analyses were performed using chi-square, with a 
p-value of 0.002, indicating that the association between PLMS+ 
and PLMS- is statistically significant. Elevated download met-
rics were strongly predictive of PLMS diagnosis. Additionally, 
PLMS+ patients demonstrated greater CPAP pressure variabil-
ity and lower subjective sleep quality scores compared to their 
PLMS- counterparts.
Conclusion: Elevated residual AHI and associated down-
load metrics in patients undergoing CPAP therapy may serve 
as indirect markers for the presence of PLMS. These findings 
underscore the importance of comprehensive follow-up and 
PSG evaluations for patients presenting with suboptimal CPAP 
efficacy. Early identification of PLMS in this population could 
inform tailored therapeutic interventions, potentially improving 
sleep quality and overall treatment outcomes.
Support (if any): 
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NEUROPHYSIOLOGY OF LARGE MUSCLE GROUP 
MOVEMENTS IN RLS: IMPLICATIONS FOR SLEEP 
ARCHITECTURE AND TREATMENT
Maria Mogavero1, Patrizia Congiu2, Giuseppe Lanza3, 
Sara Marelli1, Alessandra Castelnuovo1, Monica Puligheddu2, 
Oliviero Bruni4, Luigi Ferini Strambi1, Raffaele Ferri3

1 Vita-Salute San Raffaele University and San Raffaele Scientific 
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Italy, 2 University of Cagliari, 3 Oasi Research Institute, 4 Sapienza 
University

Introduction: Recent evidence has highlighted Large Muscle 
Group Movements during sleep (LMM) as a distinct phenom-
enon in restless Legs Syndrome (RLS), with neurophysiological 
and neurobiological differences from periodic leg movements 
during sleep (PLMS). While LMM are correlated with sleep 
fragmentation and instability, their relationship with treatment 
outcomes remains unclear. This presentation aims to character-
ize LMM in RLS, investigate their impact on sleep neurophys-
iology, and evaluate their response to recommended therapies.
Methods: Two complementary retrospective analyses were con-
ducted. The first included 100 drug-free RLS patients and 67 
controls to evaluate the relationship between LMM and various 
sleep parameters. LMM, PLMS and other movement measures 
were assessed. The second study focused on 51 drug-free RLS 
patients randomized to dopamine agonists (DA), clonazepam 
(CLO), or placebo. Patients underwent baseline and post-treat-
ment nocturnal polysomnography, with LMM and PLMS 
scored and changes analyzed using ANCOVA and paired t-tests.
Results: In the first study, RLS patients demonstrated signifi-
cantly higher LMM and other movement measures than con-
trols. LMM showed a negative correlation with total sleep time, 
sleep efficiency, and restorative sleep stages (N3 and R) and a 
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positive correlation with awakenings and lighter sleep stages 
(N1 and N2) in RLS patients. No significant correlation was 
found between LMM or PLMS and RLS severity. In the second 
study, DA significantly reduced PLMS but had minimal effect 
on LMM, apart from a small increase in LMM duration. CLO 
showed no significant impact on either LMM or PLMS. The pla-
cebo group exhibited a decrease in LMM index, likely reflecting 
a first-night effect. Persistent arousals and NREM instability 
were observed post-treatment, suggesting incomplete resolution 
of sleep disruptions despite reduced PLMS.
Conclusion: These findings underscore the complex interplay 
between motor activity and sleep neurophysiology in RLS. 
LMM are associated with sleep architecture fragmentation and 
arousals, reflecting their distinct neurophysiological basis com-
pared to PLMS. Current therapeutic strategies, while effective 
for PLMS, fail to adequately address LMM or the broader sleep 
disturbances in RLS. Future research should prioritize the devel-
opment of targeted therapies that address LMM and their det-
rimental impact on sleep, leveraging insights into the underlying 
neurotransmitter networks involved in RLS pathophysiology.
Support (if any): 
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SEX-RELATED DIFFERENCES IN PERIODIC LEG 
MOVEMENTS ACROSS THE LIFESPAN AND IN THEIR 
RESPONSE TO TREATMENT IN RLS
Maria Mogavero1, Giuseppe Lanza2, Elena Antelmi3, 
Bartolo Lanuzza2, Oliviero Bruni4, Sara Marelli1, 
Alessandra Castelnuovo1, Luigi Ferini Strambi1, Raffaele Ferri2
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Introduction: Restless Legs Syndrome (RLS) and its associated 
motor manifestations, such as periodic leg movements during 
sleep (PLMS), exhibit significant sex-related differences in prev-
alence, progression, and treatment response. Epidemiological 
studies suggest a higher prevalence of RLS in women, but the 
underlying mechanisms remain unclear. This presentation com-
bines two studies to explore: (1) sex differences in PLMS pat-
terns across various age groups and hormonal stages, and (2) 
sex-specific responses to dopamine agonists (DA), pramipexole 
and ropinirole, in adult RLS patients.
Methods: In the first study, a retrospective analysis of 184 drug-
free RLS patients (95 females, 89 males, ages 2–83 years) evaluated 
PLMS index and periodicity index via polysomnographic (PSG) 
recordings, stratified by age. The second study analyzed 41 drug-
free adult RLS patients (26 treated with pramipexole, 15 with rop-
inirole) using baseline and post-treatment PSG. Treatment efficacy 
was assessed through changes in sleep parameters, movement indi-
ces, and a Visual Analogue Scale (VAS) for symptom severity.
Results: The first study revealed distinct age-related PLMS 
trends: women experienced a rapid PLMS increase before age 
10, plateauing until menopause, followed by a sharp rise post-55 
years. Men showed a more gradual PLMS increase, peaking after 
age 75. Periodicity index increased progressively in both sexes 
but remained slightly higher in women during midlife. These 
patterns aligned with hormonal shifts and autonomic nervous 
system modulation. In the second study, DA treatment reduced 
total leg movements, PLMS, and periodicity index in all patients, 

with greater reductions in women. Women exhibited higher sleep 
efficiency and lower wakefulness after sleep onset compared to 
men. The VAS scores improved across both sexes, though no sex 
differences were observed.
Conclusion: These findings underscore the complex inter-
play between sex, age, and neurophysiological factors in RLS. 
Hormonal changes and differential D3 receptor expression likely 
contribute to the observed disparities in PLMS progression and 
DA response. The results highlight the need for personalized, 
sex-specific approaches in RLS management, considering both 
lifespan dynamics and pharmacological nuances. Future guide-
lines should integrate these insights to optimize treatment efficacy 
and improve sleep outcomes for diverse demographic groups.
Support (if any): 
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FIVE-YEAR OUTCOMES FROM THE NATIONAL RLS 
OPIOID REGISTRY: EFFICACY, STABILITY, AND 
TOLERABILITY
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Introduction: Opioids are effective in treating refractory or aug-
mented restless legs syndrome (RLS) yet concerns about their 
long-term use in RLS are common. To investigate these con-
cerns, the National RLS Opioid Registry tracks the long-term 
efficacy, dose stability, and tolerability of opioids for RLS.
Methods: This longitudinal, observational study initially inter-
viewed and enrolled 500 participants prescribed opioids for RLS 
(median duration at baseline=2 years), from 44 US states and 4 
countries. All participants had a history of therapeutic response 
to dopamine agonists and a majority experienced augmenta-
tion. Self-administered biannual surveys track opioid dosage, 
side effects, RLS severity, and other relevant factors. No clinical 
guidance or intervention is provided. Review of state-controlled 
substance records corroborate opioid dosing.
Results: At 5-years, 410 participants continue opioid treatment 
and study participation (7.0% lost to follow-up or withdrew, 
3.6% died, 7.8% stopped opioids). Methadone (53.2%) and 
oxycodone (16.3%) are the most common opioids. Mean RLS 
severity (baseline IRLS=13.3; 5-year IRLS=13.1) and sleep dis-
turbance (baseline ISI=10.6, 5-year ISI=9.6) were stable from 
baseline to 5-years. Median daily opioid dose increased slightly, 
to 36 MME (equivalent to methadone 9 mg or oxycodone 
24 mg) from 30. Opioid doses increased in 51.0% of participants 
(median increase=15.0 MME) and decreased in 19.3% (median 
decrease=12.5 MME). Large dose increases (25-50 MME or >50 
MME) occurred in 6.8% and 6.3% of participants, respectively. 
Several factors were predictors of such larger dose increases, 
including switching opioids to buprenorphine (OR=9.21, 95%CI 
[3.23-25.54]) or methadone (OR=4.39, 95%CI [1.95-9.68]), add-
ing dopamine agonists (OR=4.55, 95%CI [1.46-12.94]), use of 
opioids for comorbid pain condition (OR=3.13, 95%CI [1.13-
8.10]), higher baseline RLS severity (IRLS>20) (OR=2.79, 
95%CI [1.17-6.60]), comorbid neuropathy (OR=2.79, 95%CI 
[1.14-6.62]), baseline sleep disturbance (ISI>7) (OR=2.42, 
95%CI [1.18-5.4]), and under one year on opioids at base-
line (OR=2.02, 95%CI [1.06-3.81]). 100% of participants who 
increased their dose by >25 MME had at least one predictor.
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Conclusion: Low-dose opioids produced stable RLS symptoms 
over 5-years of follow-up. While 51.0% of participants increased 
their dose, most changes were small and larger dose increases 
were associated with specific risk factors.
Support (if any): Thank you to the Baszucki Group and the 
RLS Foundation.
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Introduction: This guideline establishes clinical practice recom-
mendations for the treatment of restless legs Syndrome (RLS) and 
periodic limb movement disorder (PLMD) in adults and pediatric 
patients. This clinical practice guideline updates the previously 
published American Academy of Sleep Medicine (AASM) prac-
tice parameter for the treatment of RLS and PLMD in adults.
Methods: The American Academy of Sleep Medicine (AASM) 
commissioned a task force of experts in sleep medicine to develop 
recommendations and assign strengths based on a systematic review 
of the literature and an assessment of the evidence using Grading 
of Recommendations Assessment, Development and Evaluation 
(GRADE) methodology. The task force provided a summary of 
the relevant literature and the certainty of evidence, the balance of 
benefits and harms, patient values and preferences, and resource 
use considerations that support the recommendations. The AASM 
Board of Directors approved the final recommendations.
Results: The following recommendations are intended as a 
guide for clinicians in choosing a specific treatment for RLS and 
PLMD in adults and children. Each recommendation statement 
is assigned a strength (“strong” or “conditional”). A “strong” 
recommendation (i.e., “The AASM recommends…”) is one that 
clinicians should follow under most circumstances. A “condi-
tional” recommendation (i.e., “The AASM suggests…”) is one 
that requires that the clinician use clinical knowledge and expe-
rience, and to strongly consider the patient’s values and prefer-
ences to determine the best course of action. Adult with RLS 1. 
In adults with RLS, the AASM recommends the use of gabapen-
tin enacarbil over no gabapentin enacarbil (strong recommenda-
tion, moderate certainty of evidence) 2. In adults with RLS, the 
AASM recommends the use of gabapentin over no gabapentin 
(strong recommendation, moderate certainty of evidence). 3. In 
adults with RLS, the AASM recommends the use of pregabalin 
over no pregabalin (strong recommendation, moderate certainty 
of evidence). 4. In adults with RLS, the AASM recommends the 
use of IV ferric carboxymaltose over no IV ferric carboxymalt-
ose in patients with appropriate iron status (see good practice 

statement for iron parameters) (strong recommendation, mod-
erate certainty of evidence). 5. In adults with RLS, the AASM 
suggests the use of IV low molecular weight iron dextran over no 
IV low molecular weight iron dextran in patients with appropri-
ate iron status (see good practice statement for iron parameters) 
(conditional recommendation, very low certainty of evidence). 6. 
In adults with RLS, the AASM suggests the use of IV ferumox-
ytol over no IV ferumoxytol in patients with appropriate iron 
status (see good practice statement for iron parameters) (con-
ditional recommendation, very low certainty of evidence). 7. In 
adults with RLS, the AASM suggests the use of ferrous sulfate 
over no ferrous sulfate in patients with appropriate iron status 
(see good practice statement for iron parameters) (conditional 
recommendation, moderate certainty of evidence). 8. In adults 
with RLS, the AASM suggests the use of dipyridamole over no 
dipyridamole (conditional recommendation, low certainty of 
evidence). 9. In adults with RLS, the AASM suggests the use of 
extended-release oxycodone and other opioids over no opioids 
(conditional recommendation, moderate certainty of evidence). 
10. In adults with RLS, the AASM suggests the use of bilat-
eral high-frequency peroneal nerve stimulation over no peroneal 
nerve stimulation (conditional recommendation, moderate cer-
tainty of evidence). 11. In adults with RLS, the AASM suggests 
against the standard use of levodopa (conditional recommenda-
tion, very low certainty of evidence). 12. In adults with RLS, the 
AASM suggests against the standard use of pramipexole (con-
ditional recommendation, moderate certainty of evidence). 13. 
In adults with RLS, the AASM suggests against the standard 
use of transdermal rotigotine (conditional recommendation, low 
certainty of evidence). 14. In adults with RLS, the AASM sug-
gests against the standard use of ropinirole (conditional recom-
mendation, moderate certainty of evidence). 15. In adults with 
RLS, the AASM suggests against the use of bupropion for the 
treatment of RLS (conditional recommendation, moderate cer-
tainty of evidence). 16. In adults with RLS, the AASM suggests 
against the use of carbamazepine (conditional recommendation, 
low certainty of evidence). 17. In adults with RLS, the AASM 
suggests against the use of clonazepam (conditional recommen-
dation, very low certainty of evidence). 18. In adults with RLS, 
the AASM suggests against the use of valerian (conditional rec-
ommendation, very low certainty of evidence). 19. In adults with 
RLS, the AASM suggests against the use of valproic acid (condi-
tional recommendation, low certainty of evidence). 20. In adults 
with RLS, the AASM recommends against the use of cabergo-
line (strong recommendation, moderate certainty of evidence). 
Special adult populations with RLS 21. In adults with RLS and 
end-stage renal disease (ESRD), the AASM suggests the use of 
gabapentin over no gabapentin (conditional recommendation, 
very low certainty of evidence). 22. In adults with RLS and 
ESRD, the AASM suggests the use of IV iron sucrose over no 
IV iron sucrose in patients with ferritin < 200 ng/mL and trans-
ferrin saturation < 20% (conditional recommendation, moderate 
certainty of evidence). 23. In adults with RLS and ESRD, the 
AASM suggests the use of vitamin C over no vitamin C (condi-
tional recommendation, low certainty of evidence). 24. In adults 
with RLS and ESRD, the AASM suggests against the standard 
use of levodopa (conditional recommendation, low certainty of 
evidence). 25. In adults with RLS and ESRD, the AASM sug-
gests against the standard use of rotigotine (conditional recom-
mendation, very low certainty of evidence). Adults with PLMD 
26. In adults with PLMD, the AASM suggests against the use of 
triazolam (conditional recommendation, very low certainty of 
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evidence). 27. In adults with PLMD, the AASM suggests against 
the use of valproic acid (conditional recommendation, very low 
certainty of evidence). Children with RLS 28. In children with 
RLS, the AASM suggests the use of ferrous sulfate over no fer-
rous sulfate in patients with appropriate iron status (see good 
practice statement for iron parameters) (conditional recommen-
dation, very low certainty of evidence).
Conclusion: The treatment of RLS and PLMD should be based 
on a diagnosis established using ICSD-3 criteria and a compre-
hensive clinical history. The standard of care should be to pro-
vide one of the recommended interventions discussed within the 
guideline, taking into consideration the accessibility and resource 
requirements when deciding on the most appropriate treatment 
for a given patient. The treating clinician and the patient must 
make the ultimate judgment regarding any specific care.
Support (if any): 

Abstract citation ID: zsaf090.0906

0906
EVALUATING THE RISK OF CENTRAL SLEEP APNEA 
ASSOCIATED WITH LOW-DOSE OPIOIDS FOR 
RESTLESS LEGS SYNDROME
Joseph Russo1, John Winkelman2, Adysn Kilty1

1 Mass General Hospital, 2 Harvard Medical School

Introduction: Guideline based therapy for Restless Leg 
Syndrome (RLS) includes recommendation for low-dose opioid 
therapy which is often prescribed for patients with refractory 
and augmented symptoms. Although the respiratory effects of 
opioid use, including hypoventilation and development of cen-
tral sleep apnea (CSA), are well-characterized, most of the evi-
dence rests on opioid doses that are well in excess of that used for 
RLS. Our goal was to investigate the effect of low-dose opioids 
on polysomnography data in patients being treated for RLS.
Methods: A retrospective chart review of patients seen in our 
clinic was performed via database search to identify those with 
sleep studies performed both prior to low-dose opioid initiation 
and while on therapy. Positive Airway Pressure titration studies 
were excluded from analysis. Sleep study data with attention to 
total AHI, Non-REM AHI, Central AHI (cAHI), and oxygen-
ation status were recorded along with pertinent medical history 
and medication history.
Results: Upon review of our database, 3 patients (2 male and 1 
female) mean age 76.6 years at time of sleep study without and 
79.7 years at time of study with low-dose (mean 15 MME/ day) 
opioid therapy met criteria. One patient identified had known 
history of atrial flutter. Time between sleep studies was on aver-
age 5.7 years while length of time on opioid therapy prior to sec-
ond sleep study was 0.87 years. Total AHI and cAHI off  opioids 
was noted to be mean (range)= 42 (17 – 58) and 8.3 (5.3 – 13.9) 
respectively, while on therapy 27.2 (15.8 – 47) and 13.9 (1.8 – 38). 
During NREM sleep total AHI 26.4 (6.7 – 55) and 27.3 (15.4- 
52). Percent of Total Sleep Time (%TST) with SPO2 < 90% was 
14.3 off  opioid therapy and 16.5 % while on opioid therapy.
Conclusion: To our knowledge this is the first case series report-
ing data on a population of patients taking low-dose opioids who 
have had polysomnography performed both before and after 
therapy initiation. This type of data is crucial to understanding 
the true risk of CSA in patients taking low dose opioid therapy 
for RLS symptoms. Further studies are warranted to investigate.
Support (if any): 
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TONIC MOTOR ACTIVATION FOR TREATMENT OF 
PATIENTS WITH PAINFUL VERSUS PAINLESS RESTLESS 
LEGS SYNDROME
Elias Karroum1, Jonathan Charlesworth2, Haramandeep Singh3, 
Mark Buchfuhrer4

1 Department of Neurology, University of Virginia School of 
Medicine, 2 Noctrix Health, Inc., 3 Sleep Medicine Specialists of 
CA, 4 Stanford University School of Medicine

Introduction: Several studies characterized a more severe pain-
ful (versus painless) phenotype of restless legs syndrome (RLS). 
There is paucity of data comparing treatment of patients with 
painful and painless RLS. Bilateral high-frequency tonic motor 
activation (TOMAC) was recently approved for treatment of 
patients with medication-refractory RLS. The current study 
compared TOMAC efficacy in patients with painful and painless 
RLS.
Methods: Interim data were extracted for analysis from the 
THRIVE study, an ongoing multi-center post-market obser-
vational study assessing the long-term effectiveness and safety 
of the NTX100 TOMAC System for adult patients with RLS. 
Painful RLS classification was based on patients responding 
“Yes” to two consecutive questions at baseline: “Do you have 
unpleasant or uncomfortable feelings associated with the urge 
to move your legs?” and “Are these unpleasant or uncomfort-
able feelings painful?” Data collected at baseline included age, 
gender, RLS family history, age at RLS onset, RLS medica-
tions, augmentation severity, International RLS Severity Scale 
(IRLS), neuropathy diagnosis, and TOMAC titrated stimulation 
intensity. Primary endpoint was IRLS score change at 90-days. 
Secondary endpoints at 90-days included Clinical Global 
Impression-Improvement (CGI) score and CGI-responder rate. 
RLS medications change at 90-days was also evaluated.
Results: Data at 90-days were completed by 55 adult patients with medi-
cation-refractory and moderate-to-severe RLS (29 painful and 26 painless 
RLS). At baseline, painful (versus painless) RLS patients had more severe 
RLS symptoms (mean IRLS score: 28.8±5.2 versus 24.2±6.0; P=0.0034) 
and were more frequently treated with dopaminergic agents (65.5% ver-
sus 34.6%; P=0.0221). All other data at baseline were similar between the 
two groups. At 90-days, the mean change in IRLS score was not different 
between painful and painless RLS (-9.1±7.8 versus -7.7±7.0; P=0.5100). 
Mean CGI score (2.4 ±1.1 versus 2.5±0.9; P=0.6826), CGI-responder rate 
(65.5% versus 57.7%; P=0.5509), and RLS medications change at 90-days 
were also similar between the two groups.
Conclusion: This study reconfirms a more severe painful (versus 
painless) RLS phenotype. TOMAC efficacy was similar between 
the two RLS forms at 90-days. Whether TOMAC efficacy profile 
over a longer period is different between painful and painless 
RLS patients remains to be determined.
Support (if any): Sponsored by Noctrix Health, Inc.
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PHENOTYPIC CLASSIFICATION OF RESTLESS LEGS 
SYNDROME
Sungeun Hwang1, Se Young Bang2, Ki-Young Jung3

1 Ewha Womans University Mokdong Hospital, 2 Seoul National 
University Hospital, 3 Seoul National University
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Introduction: Restless legs syndrome (RLS) is diagnosed based 
on clinical features according to the IRLSSG diagnostic criteria. 
RLS exhibits significant heterogeneity among patients, compli-
cating personalized management strategies. This study aimed 
to classify patients with RLS into phenotypic subgroups using 
unsupervised cluster analysis.
Methods: RLS patients who visited Seoul National University 
Hospital from 2014 to 2024 screened. Data on demographic 
and clinical characteristics, laboratory results, comorbidities, 
and sleep questionnaires were collected. Cluster analysis was 
performed to identify distinct phenotypes among patients with 
RLS.
Results: A total of 537 patients (mean age 60.4 ± 12.9 years; 
64.2 female) were analyzed. The average onset age was 49.1 ± 
15.4 years, and 173 patients (32.2%) had a family history of 
RLS. Cluster analysis identified five distinct phenotypes. Cluster 
1: Late-onset female patients without a family history, with less 
severe RLS symptoms and mild sleep disturbances. Cluster 2: 
Female patients with longer disease duration and a family his-
tory, experiencing the most severe RLS symptoms and signifi-
cant sleep disturbances. Cluster 3: Early-onset patients with 
moderate RLS severity and mild sleep disturbances. Cluster 4: 
Patients with longer disease duration but no family history. This 
cluster had the highest rate of augmentation (46.9%), with all 
patients requiring opioids for severe RLS symptoms. Cluster 5: 
Late-onset female patients without a family history, similar to 
Cluster 1, but characterized by lower education levels and occu-
pation, with more severe RLS symptoms and sleep disturbances 
compared to Cluster 1.
Conclusion: This study identified five distinctive RLS pheno-
types based on demographic, clinical, and sleep questionnaires. 
An individualized treatment approach tailored to these pheno-
types may enhance the management of patients with RLS.
Support (if any): 
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RESTLESS LEGS SYNDROME DURING PREGNANCY 
AND PUERPERIUM: DATA FROM THE LIFE-ON COHORT
Mauro Manconi1, Andrea Maculano Estevens2, Sandra Hackethal1, 
Garbazza Corrado2, Silvia Riccardi1, Fabio Cirignotta3, 
Susanna Mondini2

1 Neurocenter of Southern Switzerland, Regional Hospital of 
Lugano, 2 Neurocenter of Southern Switzerland, 3 Bologbna 
University

Introduction: Pregnancy is a significant risk factor for the devel-
opment of Restless Legs Syndrome. The natural course and 
impact of advancing pregnancy and the postpartum period on 
RLS prevalence and symptom severity is still scarcely studied. We 
aimed to elucidate the prevalence, trajectory, and inadequately 
understood factors such as cumulative incidence, severity, and 
risk factors of RLS throughout pregnancy and the postpartum.
Methods: We used data from the multicenter Life-ON Cohort 
Study which recruited 439 pregnant women in the 10-15 gesta-
tional week and followed them up until 12 months after delivery. 
Participants had 11 scheduled visits. RLS was assessed based 
on the five essential criteria proposed by the International RLS 
Study Group. Women meeting the diagnostic criteria were fur-
ther evaluated using the International RLS Study Group Rating 
Scale (IRLS). All women received one full polysomnograpy per-
formed at the second trimester of pregnancy.

Results: 26.03% of women (n=113, 95% CI 22.0–30.4%) met 
the diagnostic criteria for RLS. A previous history of RLS out-
side of pregnancy was found in 50.68% of women who reported 
RLS during the current pregnancy (OR = 2.717, 95% CI: 
1.791–3.782) and 18.7% had a positive family history. During 
the entire follow-up period we found a cumulative incidence of 
34.7%. Previous history of depression ((HR 2.03, 95%CI 1.003 – 
4.09, p= 0.049), positive family history for RLS (HR 2.00 95%CI 
0.92 – 4.35, p= 0.08) and previous RLS (HR 7.86, 95%CI 4.09 
– 15.07, p= < 0.0001) were statistically significant risk factors to 
RLS. Around 20% of women experienced severe to very severe 
symptoms (IRLS >20 pts). A PLMS index > 15 was found in 
26% of women.
Conclusion: RLS is a highly frequent complaint during preg-
nancy, with women who have a positive personal or family 
history for RLS being especially predisposed to develop mani-
fest symptoms. The symptom severity remains relatively stable 
across pregnancy with a significant proportion (20%) warranting 
evaluation for a specific pharmacologic treatment. A screening 
approach and treatment of eligible women could greatly improve 
quality of life and reduce comorbidity during pregnancy.
Support (if any): Swiss National Foundation. Italian Ministry 
of Health.
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ESTIMATION OF RESTLESS LEGS SYNDROME 
TREATMENT RESPONSE BASED ON WEARABLE 
MOVEMENT SENSORS
Stephanie Rigot1, Leticia Camacho1, Jatin Tekchandani1, 
Sabrina Sifat1, Viktoriia Kolotovska1, Jonathan Charlesworth2

1 Noctrix Health, 2 Noctrix Health, Inc.

Introduction: To enable remote management of restless legs 
syndrome (RLS) treatment, it would be helpful to have an 
objective indicator of RLS treatment response that could be pas-
sively measured over a period of weeks or months in the home. 
Wearable movement sensors could provide the basis for such 
an indicator. The tonic motor activation (TOMAC) system is a 
wearable therapy for refractory RLS that also has the capability 
to measure leg motion. Here, we aimed to classify RLS treatment 
response based on leg motion signals measured by the TOMAC 
system.
Methods: Twenty-seven individuals with RLS completed 456 
TOMAC therapy sessions over 385 nights in-home. TOMAC 
therapy units were worn bilaterally over the head of  the fib-
ula from bedtime until wake. Participants activated 30-min-
ute therapy sessions of  TOMAC peroneal nerve stimulation 
to help them fall asleep when RLS symptoms were present. 
TOMAC units recorded accelerometer data for up to 3 hours 
prior to and one hour after the start of  each therapy session. 
TOMAC response was grouped based on subjective ability to 
rapidly fall asleep (within 30 minutes) after starting TOMAC 
therapy. Accelerometer features included vector magnitude, 
discretized leg movements based on adapted AASM crite-
ria, and positioning information. Cluster permutation tests 
were used to identify time-series differences between groups. 
One node decision trees were used to explore the predictive 
ability of  individual accelerometer-based features to classify 
responders.
Results: There were reductions in TOMAC-recorded accelerom-
eter signals for individuals who reported falling asleep within 30 
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minutes during TOMAC sessions compared to individuals who 
did not; these differences were significant (p< 0.05) for the time 
period from 15-33 minutes after TOMAC session start. During 
this significant time period, the leg movements per hour were 
76.7% higher (130.6 vs 73.9 LM/hr) and the vector magnitude 
was 138% higher (0.081 vs 0.034 g) for individuals who were 
awake during TOMAC compared to those who reported they 
fell asleep.
Conclusion: Accelerometer signals recorded during in-home 
treatment of RLS contain information about response to treat-
ment. This work motivates further development of predictive 
models to classify responders to RLS therapy.
Support (if any): Sponsored by Noctrix Health.
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REAL-WORLD OUTCOMES OF TONIC MOTOR 
ACTIVATION (TOMAC) FOR REFRACTORY RESTLESS 
LEGS SYNDROME (RLS)
Mark Buchfuhrer1, Haramandeep Singh2, Asim Roy3, Joseph Ojile4, 
Richard Bogan5, Jessica Preciado6, Jonathan Charlesworth6

1 Stanford University School of Medicine, 2 Sleep Medicine 
Specialists of CA, 3 Ohio Sleep Medicine Institute, 4 Clayton Sleep 
Institute, LLC, 5 Bogan Sleep Consultants, 6 Noctrix Health, Inc.

Introduction: Tonic motor activation (TOMAC) is a noninva-
sive therapy that transmits bilateral high-frequency electrical 
stimulation to the peroneal nerves of the legs to treat refractory 
restless legs syndrome (RLS). TOMAC has previously been 
demonstrated as safe and efficacious in randomized controlled 
trials. Here, for the first time, we report real-world evidence from 
patients prescribed TOMAC.
Methods: We analyzed interim results from the THRIVE mul-
ticenter prospective observational post-market study of the 
NTX100 TOMAC System (Noctrix Health, Inc.). The intent-
to-treat analysis population included all patients who were pre-
scribed TOMAC, met the FDA indication of moderate-severe 
refractory RLS, and enrolled in the study prior to July 31, 2024. 
Baseline measures were assessed prior to starting TOMAC and 
interim outcomes were assessed at Day-90 relative to baseline. 
The primary efficacy endpoint was mean change to International 
RLS Study Group (IRLS) score and key secondary outcomes 
included clinical global impressions of improvement (CGI-I). 
The frequency and nature of adverse events and medication 
changes were assessed.
Results: The intent-to-treat population included 55 participants 
from 40 unique prescribers; mean age was 64.3 years (SD: 11.4), 
average duration of RLS symptoms was 27.6 years (SD: 16.6), 
and 62% were female. IRLS score improved from 26.6 at baseline 
to 18.1 at Day 90 of TOMAC treatment (Mean change: -8.5, 
SD: 7.4, 95% CI: -6.5 to -10.4). CGI-I responder rate was 62% 
and mean CGI-I score was 2.47 points (SD: 1.02, 95% CI: 2.20 
to 2.74). Fourteen participants (25%) reduced RLS medication 
dose (average dose reduction: 62%) and four participants (7%) 
increased RLS medication dose. There were no serious or severe 
device-related adverse events.
Conclusion: These interim results suggest that TOMAC treat-
ment is safe and effective in real-world treatment of refractory 
RLS.
Support (if any): The THRIVE study was sponsored by Noctrix 
Health, Inc.
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OBSTRUCTIVE SLEEP APNEA AND PERIODIC LIMB 
MOVEMENTS OF SLEEP IN PATIENTS WITH CHRONIC 
OBSTRUCTIVE PULMONARY DISEASE
Viraj Jain1, Harshil Modi2, Moon Park1, Eyad Almasri2, 
Anil Ghimire2, Lourdes DelRosso3

1 UCSF Fresno, 2 UCSF Fresno, 3 UCSF, Fresno

Introduction: Chronic obstructive pulmonary disease (COPD) 
coexisting with obstructive sleep apnea, the overlap syndrome, 
can worsen nocturnal hypoxemia, disrupted sleep architecture, 
and adverse consequences. OSA is often comorbid with elevated 
Periodic limb movements of sleep (PLMS). Sleep parameters 
have not been investigated across OSA and PLMS subgroups 
in patients with and without COPD. This study seeks to exam-
ine differences in sleep architecture, respiratory indices, and ST 
between COPD and non-COPD patients, categorized by OSA 
and PLMS subgroups
Methods: This retrospective study included 711 participants, 48 
with COPD and 663 without NoCOPD. Participants were cate-
gorized into four OSA/PLMS groups: Group 1 (no OSA/PLMS), 
Group 2 (OSA only), Group 3 (PLMS only), and Group 4 (OSA 
+ PLMS). Sleep architecture metrics, respiratory indices, and ST 
were compared between groups using ANCOVA adjusted for 
age. Cumulative distribution function (CDF) plots were created 
to visualize ST distributions.
Results: The mean age of participants was 57.172 ± 17.926 
years, with 316 males (44.4%). COPD patients were older than 
NoCOPD (62.583 ± 11.899 vs. 56.769 ± 18.211 years, p < 0.001). 
No significant differences in total sleep time (TST) were observed 
between COPD and NoCOPD (277.729 ± 94.902 vs. 300.249 ± 
91.359 minutes, p = 0.841). However, ST was significantly higher 
in COPD across all OSA/PLMS groups. For Group 1, ST was 
43.425 ± 110.800 minutes in COPD vs. 1.485 ± 5.332 minutes 
in NoCOPD (p < 0.001). In Group 4, ST was 62.735 ± 68.843 
minutes in COPD vs. 14.822 ± 40.229 minutes in NoCOPD (p = 
0.003). CDF plots revealed a greater cumulative burden of ST in 
COPD, particularly in Group 4.
Conclusion: COPD significantly exacerbates nocturnal hypox-
emia, with the greatest ST observed in patients with comorbid 
OSA and PLMS. These findings demonstrate the added risk of 
elevated PLMS in patients with COPD and OSA, emphasizing 
the need for targeted therapeutic interventions to mitigate noc-
turnal oxygenation deficits in patients with these comorbidities.
Support (if any): None
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PROTEOMIC PROFILING IN RESTLESS LEGS 
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Katie Cederberg1, Jerome Rotter2, Stephen Rich3, Peter Ganz4, 
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Introduction: Restless legs syndrome(RLS) is a sensorimotor 
sleep disorder that affects up to 10% of people and significantly 
disrupts sleep, increases the risk of cardiovascular disease, hyper-
tension, stroke, and causes overall poorer health. This project 
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leveraged large cohort studies using proteomics to replicate and 
extend our previous analyses in RLS.
Methods: The SomaScanv4 highly multiplexed aptamer 
assay profiled ~5K proteins from the Multi-Ethnic Study of 
Atherosclerosis(MESA) and the Stanford Technology Analytics 
and Genomics in Sleep study(STAGES). RLS was classified 
based on IRLSSG diagnostic criteria and individuals taking 
medication were excluded. Linear regression models were con-
ducted to examine differentially expressed proteins(DEPs) 
in RLS(n=422) compared to controls(n=1,789). All models 
included log2-normalized relative protein expression as the 
dependent variable and important covariates (age, gender, BMI, 
sample storage time, blood draw time of day, study, and GWAS 
principal components). False discovery rate(FDR) was applied 
with an a-priori p-value of 0.05 to control for multiple testing.
Results: Linear regression analyses in MESA replicated our pre-
vious findings in STAGES with megalin(LRP2, p=0.026, Fold 
Change[FC]=1.41) and Cathepsin Z(CTSZ, p=0.013, FC=1.04) 
as upregulated in RLS; but significance diminished after FDR 
correction. Analyses in STAGES+MESA to extend our previous 
findings identified only megalin(q=0.045, FC=2.04) as signifi-
cantly upregulated in RLS after FDR correction, which remained 
significant even after controlling for kidney function(Cystatin C), 
c-reactive protein, hypertension, and high cholesterol(q=0.031). 
Replication analysis of 464 DEPs identified in previous publi-
cations identified 11 proteins significant after FDR correction; 
9 of which remained significant after controlling for kidney 
function(Cystatin C), c-reactive protein, hypertension, and high 
cholesterol, and included Megalin[LRP2], ANGL7[ANGPTL7], 
VIGLN[HDLBP], CHKB, FAM234B, TIGAR, ARF6, PTEN, 
FAM162A).
Conclusion: These large proteomic analyses confirmed Megalin 
as an independent protein overexpressed in people with RLS. 
Megalin(LRP2) is a large scavenger receptor that has major 
functions in the kidney but is also expressed in the brain, lung, 
placenta, and thyroid gland. It helps maintain iron homeostasis 
by promoting resorption of heme in the kidneys and mediates 
endocytosis of a variety of ligands, including proteins, heavy 
metals, hormones, and vitamins, notably vitamin D.
Support (if any): This work was supported, in part, by the 
American Academy of Sleep Medicine Foundation and the 
Klarman Family Foundation.
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Introduction: Obstructive Sleep Apnea (OSA) is associated with 
an increased index of periodic limb movements of sleep (PLMS), 
which independently can be associated with sleep fragmentation. 
However, when both conditions coexist, they can potentially 
have additive effects on sleep. There is limited data about their 
possible additive or synergistic effect on sleep parameters. This 
study explores the combined impact of OSA and PLMS, hypoth-
esizing both conditions have an additive or synergistic effect on 
sleep parameters compared to each condition alone.

Methods: We conducted a retrospective analysis of 581 adults 
undergoing polysomnography at UCSF-Fresno. Subjects were 
categorized into three groups: OSA-only (AHI ≥ 5 and PLMI 
< 15), PLMS-only (PLMI ≥ 15 and AHI < 5), and OSA-PLMS 
(AHI ≥ 5 and PLMI ≥ 15). Sleep parameters were compared using 
Kruskal Wallis test and Jonckheere Terpstra. Linear regression 
models were used to compare whether effects were additive or 
synergistic.
Results: OSA-only group (291 subjects, 50.1%; mean age 54.6 
± 17.9 years; 46.4% male), PLMS-only (72 subjects, 12.4%; 
mean age 63.2 ± 17.1 years; 40.2% male), and both OSA and 
PLMS (218 subjects, 37.5%; mean age 61.8 ± 15.8 years; 52.2% 
male). Combined OSA and PLMS were associated with signifi-
cant reductions in TST (coefficient: -117.09, p < 0.001) and N2 
(-14.79, p < 0.001), N3 (-6.25, p < 0.001), and REM sleep (-5.62, 
p < 0.001), with synergistic impairments in sleep architecture 
compared to either condition alone. In contrast, WASO showed 
an additive effect (coefficient: 9.76, p = 0.102). The severity of 
OSA amplified these disruptions, particularly in NREM and 
REM sleep stages, with more pronounced effects observed when 
PLMS was present.
Conclusion: The combination of OSA and PLMS has a syner-
gistic negative impact on sleep architecture, significantly reduc-
ing TST and deep sleep stages (N2, N3, and REM) compared to 
either condition alone. These effects are further amplified with 
increasing OSA severity, highlighting the compounded burden 
of coexisting sleep disorders. The findings underscore the impor-
tance of identifying and addressing PLMS in patients with OSA 
to optimize sleep quality and mitigate associated health risks.
Support (if any): 



A398

B. Clinical Sleep Science and Practice  VI. Adults: Sleep and Aging, Sleep and Gender

SLEEP, Volume 48, Supplement 1, 2025

Abstract citation ID: zsaf090.0915

0915
PROFOUND POSTPARTUM SLEEP DISCONTINUITY IN 
FIRST-TIME MOTHERS
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Introduction: Maternal sleep is disrupted during the postpartum 
period, but the nature and severity of sleep disruption has not 
been adequately documented. Studies of sleep duration have 
reported only modest sleep loss beyond the first week after giv-
ing birth, leaving first-time mothers poorly prepared for what 
kind of sleep disruption to expect. Using sleep data from first-
time mothers’ personal wearables (Fitbit), we examined sleep 
duration and the longest stretch of sleep (LSS) – a sleep con-
solidation metric commonly used for infant sleep – to quantify 
maternal sleep during the first 13 postpartum weeks.
Methods: N=41 first-time mothers (ages 26–43y) provided their 
sleep/wake wearable data from a full year before childbirth to 
the end of the first postpartum year. Sleep data were analyzed 
in 5min bins, using ≥10min consecutive sleep and wake as crite-
ria for onset and offset of sleep periods, respectively. Off-wrist 
detection was based on absence of heart rate data. Daily sleep 
duration and LSS were calculated for each 24-hour day and 
compared between the first 13 postpartum weeks and the equiv-
alent days of the prior year (preconception baseline).
Results: During postpartum week 1, daily sleep duration was 
4.4±0.2h (mean±SEM) compared to 7.8±0.2h at preconception 
baseline. Daily LSS was 2.2±0.2h versus 5.6±0.2h preconception. 
31.7% of participants went >24h without sleep. Across postpartum 
weeks 2-7, daily sleep duration increased to 6.7±0.1h versus 7.7±0.1h 
preconception. However, daily LSS stayed low at 3.2±0.1h versus 
5.5±0.1h preconception. Across postpartum weeks 8-13, daily sleep 
duration was 7.3±0.1h versus 7.9±0.1h preconception. Yet, daily 
LSS was still reduced at 4.1±0.1h versus 5.6±0.1h preconception. 
All differences were significant (F>29.8, P< 0.001).
Conclusion: Sleep duration was greatly reduced during the first 
postpartum week, but gradually returned to near baseline lev-
els thereafter. However, sleep consolidation, as captured by LSS, 
stayed considerably below preconception baseline throughout the 
first 13 postpartum weeks. This suggests that in postpartum weeks 
2-13, sleep discontinuity – more so than sleep loss – contributed 
most prominently to first-time mothers’ sleep disruption. Sleep dis-
continuity may be a risk factor and intervention target for postpar-
tum depression and other postpartum-related health issues.
Support (if any): trackthatsleep LLC
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SIPPING, SLEEPING, AND SEX DIFFERENCES: 
ALCOHOL’S IMPACT ON POLYSOMNOGRAPHIC SLEEP 
AND SPECTRAL ACTIVITY IN OLDER ADULTS
Ashley Curtis1, Mary Beth Miller2, Amy Costa1, Madison Musich2, 
Chloe Rzeppa1, Christina McCrae1

1 University of South Florida, 2 University of Missouri

Introduction: Findings regarding the relationship between 
alcohol use and objective sleep are inconsistent and studies in 
aging populations are limited. Despite known sex differences in 
alcohol use and sleep health, sex differences in the alcohol/sleep 
relationship remain underexplored. This study examined sex 

differences in the association between alcohol use and polysom-
nographic-assessed sleep and spectral power in older adults.
Methods: Older adults (Mage=68.0±5.6; 38 women/26 men) 
completed overnight polysomnography (Sleep Profiler) and the 
Alcohol Use Disorder Identification Test consumption items. 
Multiple regressions examined whether alcohol use was inde-
pendently or interactively (with sex) associated with objective 
sleep [total sleep time, sleep efficiency%, sleep onset latency, wake 
time after sleep onset], sleep architecture [N1%, N2%, N3%, rapid 
eye movement (REM)%], or frontal spectral power (Delta, Theta, 
Alpha, Sigma, Beta frequencies during N1, N2/N3, and REM), 
controlling for age, body mass index, and apnea-hypopnea index.
Results: Sex moderated associations between alcohol use and 
total sleep time (R-squared=.10, p=.01), N1% (R-squared=.12, 
p=.002) and all REM spectral power frequencies (R-squared 
ranged from.08 to.15, ps<.01). In women, greater alcohol con-
sumption was associated with shorter total sleep time (B=-.53, 
p=.01), higher N1% (B=5.15, p=.03), and reduced REM spec-
tral power across all frequencies (Bs ranged from -.08 to -.29, 
ps<.001). Additionally, greater alcohol use was associated with 
lower N1% in men (B=-6.83, p=.02).
Conclusion: Findings highlight potential sex-specific risks of 
alcohol use on objective sleep health and frontal cortical activity 
in older adults, with alcohol use linked to more time spent in 
lighter-staged sleep, shorter sleep duration, and reduced REM 
spectral power among women relative to men. Given the higher 
prevalence of insomnia disorder in women compared to men, 
and the risk of poor sleep health on other comorbidities, includ-
ing cognitive decline, women who engage in heavy drinking 
may be an especially vulnerable population in need of preven-
tion, intervention, and treatment. Prospective studies evaluating 
sex-specific mechanisms (circulating sex hormones, blunted fron-
to-cortical activity) that may contribute to associations between 
alcohol use and objective sleep are encouraged.
Support (if any): This research was made possible by awards 
(PI:Curtis) from the American Academy of Sleep Medicine 
Foundation.
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HOUSEHOLD CHAOS AND PARENTAL SLEEP IN 
WORKING PARENTS AND PARENTS ON PARENTAL 
LEAVE
Maristella Lucchini1, Daniela Macia1, Liat Tikotzky2, 
Sarah Berger3, Natalie Barnett1

1 Nanit Lab, 2 Ben-Gurion University of the Negev, 3 College of 
Staten Island, City University of New York

Introduction: While family chaos and its links to children’s sleep 
are well-studied, little attention has been given to its associations 
with parents’ sleep. The early months of life are a delicate tran-
sition, requiring significant adjustments to sleep and routines. 
Despite one study examining the relationship between house-
hold chaos and sleep outcomes for both infants and parents in 
the first year of life, the potential connection between family 
chaos and the critical transition from parental leave to returning 
to work remains unexplored. Similarly, limited studies address 
how parental leave policies affect parental sleep outcomes. This 
study seeks to fill these gaps by examining the interplay of family 
chaos, parental sleep, and the return to work.
Methods: Among Nanit users, we recruited 740 parents of infants 
1-7 months (82% mothers). Fifty-nine percent of them had returned 
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to work, while 41% were still at home. The sample was fairly highly 
educated (45.5% College degree; 42% Postgraduate degree;11% 
Some college or less) and affluent (34.7% More than $200,000; 
18.2% $150,000-$200,000; 22%; $100,000-$150,000; 8.8% $75,000-
$100,000; 9.9% Less $75,000). Parents completed the PROMIS 
Sleep disturbances (SD) and Sleep Related Impairment (SRI) and 
the The Confusion, Hubbub, and Order Scale (CHAOS).
Results: Higher CHAOS scores were associated with 
more SD and SRI for parents (SD:𝛽=0.3±0.03,p< 0.001; 
SRI:𝛽=0.4±0.03,p< 0.001). CHAOS scores were higher in fami-
lies with more children and for parents reporting going to work 
in the office compared to flexible locations, but it did not differ 
by education or household income. CHAOS, parental SD and 
SRI did not differ between parents who had returned to work 
and those who had not returned to work, even after controlling 
for infant age and parent gender.
Conclusion: More household CHAOS was significantly associ-
ated with worse reported parental sleep. CHAOS and parental 
sleep did not differ between parents who had returned to work 
and those who were on parental leave. This is the first study to 
analyze parental sleep and household CHAOS in the context 
of the parental leave transition, but more studies are needed to 
better understand this complex interplay, including longitudinal 
data and more diverse samples.
Support (if any): 
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SUBSTANTIAL MATERNAL SLEEP DISRUPTION AS A 
POTENTIAL MEDIATOR OF INCREASED HEALTH RISK 
IN THE FIRST POSTPARTUM WEEK
Teresa Lillis1, Natalie Williams2, Devon Hansen2, Hans 
Van Dongen2

1 Rush University Medical Center, 2 Washington State University

Introduction: Maternal sleep disruption is common throughout 
the first postpartum year, and particularly severe in the first post-
partum week. As nearly 75% of all pregnancy-related maternal 
deaths occur between postpartum days 1 and 7, maternal sleep 
disruption after birth could be a risk factor for maternal morbidity 
and mortality. Here, in a sample of first-time mothers, we quanti-
fied objectively measured sleep during the first 7 postpartum days.
Methods: N=41 first-time mothers (ages 26–43y) recorded their 
wrist activity (Fitbit) continuously across postpartum days 1-7. Sleep 
data were analyzed in 5min bins, using ≥10min consecutive sleep and 
wake as criteria for onset and offset of sleep periods, respectively. 
Sleep duration (including naps) and longest stretch of sleep (LSS) 
were calculated for each 24h day. Off-wrist detection was based on 
absence of heart rate data and controlled for in analyses.
Results: The incidence of acute total sleep deprivation (>24h without 
sleep) was 20% (n=8) on day 1, 20% (n=8) on day 2, and 10% (n=4) 
on days 3-7. Total 24h sleep duration ranged from a low of 2.7±2.2h 
(mean±SD) on day 1 to a high of 5.0±2.0h on day 7. LSS ranged 
from a low of 1.7±1.4h on day 1 to a high of 2.9±1.2h on day 7.
Conclusion: These results show that acute total sleep deprivation 
is common in new mothers after giving birth. The results also 
show severe chronic sleep restriction during the first postpartum 
week, with the average first-time mother in our sample obtaining 
no more than 5h total sleep duration per 24h and consolidated 
sleep periods shorter than 3h – much less even during the first 
few postpartum days. Our findings provide objective evidence of 
considerable maternal sleep disruption, making sleep disruption 

a plausible contributor to maternal health risks in the first post-
partum week. Limitations of the study include that the sample 
was predominantly white, relatively affluent, and generally in 
good health. The sleep data nonetheless suggest that studies 
should investigate whether there is a causal relationship between 
maternal sleep disruption and health risks, and whether inter-
ventions to protect maternal sleep during the first postpartum 
week may improve health outcomes.
Support (if any): trackthatsleep LLC
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THE EFFECTS OF NOCTURIA ON SLEEP, MOOD AND 
QUALITY OF LIFE IN WOMEN
Daljinder Chalmers1

1 Keele University

Introduction: Historically nocturia has received more attention 
as a men’s health issue, despite the high prevalence in women as 
well. Nocturia in women has been thought of as a symptom of 
other disorders such as overactive bladder or global polyuria, 
though nocturia often occurs without daytime symptoms. The 
aim of the present study was to observe the impact of nocturia 
on women’s health and wellbeing.
Methods: Participants (n-180) (75 % Caucasian) women with 21 
% transitioning through the menopause aged 19 to 86, took part 
in a cross-sectional survey study consisting of the Pittsburgh 
Sleep Quality Index (PSQI), Groningen Sleep Quality Scale 
(GSQS), Nocturia Sleep Quality Scale (NSQS), 36-item Short-
Form (SF-36) and the Hospital Anxiety and Depression Scale 
(HADS).
Results: Subjective sleep quality (M: 2.23, SD: 0.68), sleep dis-
turbances (M: 1.34, SD: 0.54) and daytime dysfunction (M: 1.09, 
SD: 068) was notably higher in comparison to other component 
scores, global PSQI scores also indicated worse sleep quality (M: 
7.69, SD: 3.40). Time to go to bed differed a great deal, partic-
ipants took on average 30 minutes to fall asleep. Sleep quality 
was also observed to be poor (>5) as reported by the GSQS. Lost 
sleep time (M: 3.68, SD: 1.66) due to voiding at night and the 
impact of voiding (M: 6.25, SD: 1.50) at night was also observed 
to be noticeably higher using the NSQS. Dimensions (SF-36) 
aligned to physical components such as physical function (M: 
27.11, SD: 4.41), physical problems (M: 2.84, SD: 1.57), and 
energy and vitality (M: 46.15, SD: 20.18) have extremely low 
mean scores. Participants also reported high anxiety scores (M: 
8.77, SD: 4.32) on the HADS.
Conclusion: The findings show the importance of considering 
individuals sleep, QoL and psychological well-being as well 
as acknowledging their clinical diagnosis. In clinical practice, 
administering a simple sleep questionnaire should become rou-
tine as part of the clinical assessment of the patient’s disease and 
will also help in improving the patient’s overall condition.
Support (if any): 
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HOW DO SLEEP PATTERNS RELATE TO LOW SEXUAL 
FUNCTION IN WOMEN? A STUDY FROM THE EPISONO 
DATABASE
Larissa Fonseca1, Isabela Ishikura1, Allan Porcacchia1, 
Helena Hachul1, Sergio Tufik1, Monica Andersen2
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Introduction: Sleep disorders are highly prevalent among 
women, with nearly 47% reporting complaints related to sleeping 
less than 6 hours per night. These disturbances not only affect 
overall well-being, but are also associated with sexual dysfunc-
tion, which impacts over 40% of women. Despite the coexistence 
of these conditions, their relationship remains underexplored, 
particularly in women at reproductive age. Our study aimed to 
investigate objective sleep pattern in women at reproductive age 
and its association with sexual function.
Methods: We included a total of 76 women participants from 
the 4th edition of the epidemiological sleep study (EPISONO), 
conducted in São Paulo, Brazil, between 2018 and 2019. The par-
ticipants responded the Female Sexual Function Index (FSFI) 
and underwent a full-night type 1 polysomnography to assess 
their sexual function and sleep parameters, respectively. Based 
on FSFI scores, the women were distributed into 2 groups: low 
and preserved sexual function.
Results: Considering low sexual function as the dependent var-
iable, the results of the generalized linear model revealed that 
women with low sexual function exhibited a higher percentage 
of N2 sleep phase and a lower percentage of N1 sleep phase 
compared to those with preserved sexual function.
Conclusion: Our findings suggest that NREM sleep, particularly 
N2 sleep phase, may play a distinct role in sexual health, becom-
ing relevant to investigate the mechanisms beyond the interac-
tion of sleep and sexual function.
Support (if any): Our studies are supported by the follow-
ing funding agencies: AFIP Associação Fundo de Incentivo à 
Pesquisa (AFIP). LHF is recipient of a grant from the Fundação 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES) - 88887.980067/2024-00. ASP and MLA are recipients 
of a grant from the Fundação de Amparo à Pesquisa do Estado 
de São Paulo (ASP: 2021/05920-7; MLA: 2020/13467-8). MLA 
and ST are recipients of a grant from the Conselho Nacional de 
Desenvolvimento Científico e Tecnológico (CNPq).
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THE SLEEP-HORMONE CONNECTION: SNOOZZZE 
COHORT INSIGHTS INTO MENOPAUSAL HORMONE 
THERAPY AND SLEEP ARCHITECTURE IN OLDER 
WOMEN
Gabriela Parra1, Pamela DeYoung1, Brynn Norby1, 
Kathryn Macaulay2, Lana McGinnis1, Stephanie White1, 
Steven Luu1, Christopher Schmickl1, Atul Malhotra1, 
Janna Raphelson1

1 University of California, San Diego, 2 UC San Diego Health

Introduction: Obstructive sleep apnea(OSA) prevalence 
increases in women with aging, particularly after age 50yrs with 
menopause in association with loss of estrogen and progester-
one. Therefore, we hypothesized that women over 50yrs on men-
opausal hormone therapy(HT) have a lower AHI4% and better 
sleep architecture(e.g.higher sleep efficiency) than those not on 
HT.
Methods: Using San Diego Multi-Outcome OSA 
Endophenotype(SNOOzzzE) cohort, results were obtained 
for women over age 50yrs to assess sleep characteristics. The 
SNOOzzzE cohort includes 3,319 consecutive adults who 

underwent a clinical polysomnography(PSG) after being 
referred to UCSD sleep clinics between 1/2017-12/2019(IRB 
#182136). HT status was determined by manual search of 
medical record medication lists. Independent sample t-tests 
were performed to assess differences(P< 0.05) for multiple 
PSG parameters including AHI4%, sleep efficiency, and per-
cent time per sleep stage.
Results: Of the 1297 women over 50yrs, 28 were found to be on HT. 
Women on HT were slightly younger(age (M)= 62±6.5yrs(SD)) 
than those not on HT(M= 63.4±8.9yrs). AHI4% was not signif-
icantly different between the two groups, but trended lower in 
HT group(M=14.3±23.5/h vs. 18.9±24.0/h). Sleep efficiency(SE) 
was significantly higher in women on HT(M= 77.9±11.3%) than 
those not on HT (M=71.3±18.1%,p< 0.001) percent N1 sleep 
was lower in women on HT(M= 5.9±4.1%) than those not(M= 
10.6±11.3%, p=0.003). Sleep latency trended lower in women on 
HT(M= 25.0±25.4 vs M=32.2±41.1 min). AHI3% in REM sleep 
was significantly lower in women on HT (M=24.38± 24.92/h vs 
M=33.91± 25.02/h).
Conclusion: Although our study is underpowered, HT may 
be associated with improvement in SE, lower %stage 1 sleep, 
improved sleep latency, and lower AHI3% in REM Sleep. 
Medical records collect limited information on menstrual his-
tory, menopausal status, and HT treatments. Due to limited 
available information in this analysis, results may be confounded 
by age and other factors, which we hope to address in future 
analyses. Furthermore, we acknowledge possibility of con-
founding by indication, healthy user effect and selection bias. 
Nonetheless, our results suggest real differences in the sleep of 
older women on HT and more research on the sleep-hormone 
interaction is needed.
Support (if any): Grant UL1TR000100 and Grant 
UL1TR001442 of CTSA funding.
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INFANT MILK TYPE AFFECTS MATERNAL SLEEP 
CONTINUITY IN FIRST-TIME MOTHERS
Teresa Lillis1, Devon Hansen2, Hans Van Dongen2

1 Rush University Medical Center, 2 Washington State University

Introduction: Postpartum maternal sleep is disrupted, even after 
stabilizing following the first three months. Evidence suggests 
that breastfeeding women wake more often during the night 
than those who use infant formula, while sleep duration is simi-
lar. Here we investigated the effects of breastmilk versus formula 
feeding on maternal sleep across postpartum weeks 14-52.
Methods: N=41 first-time mothers (26-43y) recorded their sleep 
(Fitbit) and reported infant milk type – breastmilk or formula 
– with 16 participants also logging daily infant feeding events 
(mobile app). Daily sleep duration and continuity (LSS: longest 
stretch of sleep) were assessed by 24h day. Effects of milk type 
were analyzed with mixed-effects ANCOVA, controlling for gen-
eral trends across days.
Results: Mean daily sleep duration was 7.4h throughout post-
partum weeks 14-52, whereas LSS increased from 4.3h to 5.3h. 
In week 14, 64.7% of  participants fed breastmilk, 17.1% for-
mula, and 18.2% mixed. By week 52, 47.2% fed breastmilk, 
43.5% formula, and 9.3% mixed. Milk type did not affect 
sleep duration (F=2.6, P=0.11), but those feeding breastmilk 
had 0.4h shorter LSS than those feeding formula or mixed 
(F=10.2, P=0.001). Among those logging feeding events, milk 
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type did not affect sleep duration (F=0.8, P=0.38), but LSS 
was shorter by 6.2min per feeding event for breastmilk com-
pared to formula (F=12.0, P< 0.001). There were no signif-
icant relationships with breastmilk pumping, breastfeeding 
versus breastmilk bottle feeding, infant weight gain, or infant 
sleep training. On average there were 9.1 daily feeding events 
for exclusive breastmilk feeding, compared to 7.3 for formula 
or mixed (F=10.9, P=0.001).
Conclusion: In this predominantly white and relatively affluent 
sample, maternal sleep duration in postpartum weeks 14-52 did 
not vary by infant milk type. However, participants who fed their 
babies formula had fewer daily feeding events and greater sleep 
continuity than participants who exclusively fed their babies 
breastmilk. As there was no effect of breastfeeding versus breast-
milk bottle feeding, use of infant formula per se may have led 
to increased maternal sleep continuity. Whether a difference in 
infant sleep continuity is involved remains to be investigated. 
Regardless, current recommendations of exclusive breastmilk 
feeding may come at a cost to maternal sleep.
Support (if any): trackthatsleep LLC
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ASSOCIATIONS BETWEEN SLEEP AND AFFECT 
IN MIDLIFE WOMEN: THE IMPORTANCE OF 
METHODOLOGICAL RIGOR
Shelby Wood1, Rebecca Thurston2, Yue-Fang Chang2, Pauline Maki1

1 University of Illinois Chicago, 2 University of Pittsburgh

Introduction: In midlife women, sleep difficulties are associated 
with prolonged mood states like depression. Sleep difficulties 
may also associate with positive and negative emotions (“affect”) 
that can change rapidly over minutes and hours. Here we exam-
ined day-to-day bidirectional associations of actigraphy-as-
sessed sleep measures with positive (PA; energetic, interested/
involved) and negative affect (NA; angry/irritated, nervous/anx-
ious, stressed) in midlife women. We compared those findings to 
results obtained from the same sample using more typical, but 
less rigorous methods (e.g., questionnaire-based sleep, cross-sec-
tional associations).
Methods: Participants from the MsBrain I study completed: a) 
the Pittsburgh Sleep Quality Index (PSQI; total sleep time, TST; 
sleep efficiency, SE; sleep disturbance); b) sleep assessment via 
wrist actigraphy over 72-hours (TST; SE; wake after sleep onset, 
WASO); and c) ecological momentary assessment (EMA) of PA 
and NA over 72-hours. Multiple linear regression models evalu-
ated cross-sectional associations of sleep (72-hour average actig-
raphy, PSQI) with PA and NA (72-hour average). Mixed-effects 
models evaluated day-to-day bidirectional associations between 
sleep (actigraphy) and affect.
Results: Participants included 247 postmenopausal women (mean 
age=59.2 years, 80.1% White). In cross-sectional analyses, actig-
raphy-assessed longer TST (p=.009) and greater WASO (p<.001) 
were associated with lower PA. PSQI measures were unrelated 
to affect. In day-to-day bidirectional associations using actigra-
phy and EMA, moderate TST (p=.035), higher SE (p=.017), and 
lower WASO (p=.001) were associated with higher next day PA; 
conversely, higher PA was associated with shorter next night TST 
(p=.029). Sleep was not significantly related to NA.
Conclusion: In cross-sectional analyses, questionnaire-based 
sleep measures were not associated with affect while worse actig-
raphy-assessed sleep measures were associated with lower PA. 

Day-to-day analyses indicated bidirectionality of associations 
between sleep and affect such that better sleep predicted higher 
next day PA yet higher PA predicted shorter next night sleep. 
Therefore, cross-sectional associations do not fully capture the 
dynamic, bidirectional associations between sleep and affect 
observed on a day-to-day basis and findings underscore the 
importance of rigorous methods for assessing sleep and affect 
in midlife women.
Support (if any): This research was supported by the National 
Institutes of Health, National Institute on Aging (grant num-
bers: RF1AG053504 and R01AG053504 to Thurston and Maki).
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SLEEP DISORDERS AND POLYSOMNOGRAPHIC 
FINDINGS IN TRANSGENDER PATIENTS ON 
HORMONAL THERAPY: A DESCRIPTIVE REVIEW
Marc Daou1, Kimberly Campbell1, Robert Thomas1

1 Beth Israel Deaconess Medical Center

Introduction: Cisgender men and women exhibit notable differ-
ences in objective and subjective sleep quality. Sleep differences 
are influenced by sex steroids (estrogen, progesterone, testos-
terone), though mechanisms remain unclear. Gender-affirming 
hormonal therapy (GAHT) impacts sleep in transgender indi-
viduals, with transgender males (TM) showing increased snor-
ing and phase delays, and transgender females (TF) reporting 
phase advancement and, in some cases, OSA resolution. Limited 
data on transgender populations highlight the need for targeted 
research into their unique sleep challenges.
Methods: Patients seen at Beth Israel Deaconess Medical 
Center’s sleep and neurology clinics (2018–2024) were selected 
using ICD-10 codes: F64.0, F64.1, F64.2, F64.8, F64.9, F64.89, 
and Z87.890. Chart reviews assessed sleep diagnoses, medi-
cations, and results from in-laboratory and home-based sleep 
studies. Statistical analyses (descriptive metrics, t-tests) were per-
formed using STATA-18.
Results: Thirty-six patients were included (7 TF, 29 TM), with 
34 (27 TM, 7 TF) on GAHT. Non-restful sleep and obstructive 
sleep apnea (OSA) were the most common diagnoses, affecting 
26 patients (22 TM, 4 TF). Complex sleep apnea occurred only 
in TM (10 patients). Insomnia and delayed sleep phase disor-
ders were diagnosed in 16 (13 TM, 3 TF) and 8 (7 TM, 1 TF), 
respectively. Rarer diagnoses included hypersomnia, sleep-
wake cycle instability, and one case of  Klein-Levin syndrome 
in a TF patient following GAHT. Polysomnograms (PSG) were 
available for 23 patients (4 TF, 19 TM), and home sleep tests 
(HST) for 16 patients (1 TF, 15 TM). No significant differ-
ences were seen between transtypes in PSG and HST results. 
Sleep stage analysis revealed a mild decrease in N3 (10%) and 
REM sleep (16%) across all PSG, with no transtypic differ-
ences. Compared to cisgender controls, transgender patients 
had significantly longer total sleep time (298 vs. 416 minutes, 
p < 0.0001).
Conclusion: Transgender individuals, particularly those on 
GAHT, experience diverse sleep challenges, including circa-
dian rhythm disorders, OSA, periodic breathing, and insomnia. 
Although no significant differences in objective measures were 
observed in our study, the small sample size underscores the need 
for further research to better inform clinical practice.
Support (if any): Institute for Personalized Sleep Health, Beth 
Israel Deaconess Medical Center, Boston
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SLEEP DISORDERS IN MENOPAUSAL WOMEN IN A 
COLOMBIAN COMMUNITY
OSCAR MEDINA1, Andres Sanchez2, Harold Torres2, Jorge Mejia2, 
Nora Sanchez3, Jesus Solano2, Jose Sanchez2

1 UNIVERSIDAD SIMON BOLIVAR, 2 UNIVERSIDAD DE 
SANTANDER, 3 Universidad de Los Andes

Introduction: During menopause, women experience symptoms 
related to hormonal changes, which can lead to sleep disorders 
such as insomnia, hypersomnia and restless legs syndrome. The 
aim of this study was to determine the prevalence of sleep dis-
orders associated with menopause in a community in Colombia.
Methods: Observational, descriptive, cross-sectional study. 
All women with menopause who attended the Avanzar clinic 
in Floridablanca, Colombia from January to April 2024 were 
invited to participate. After signing the informed consent, the 
Athens (cut point 4), Epworth (cut point 6) and International 
Restless Legs Scale (cut point 10) questionnaires were applied. 
Statistical analysis was performed with SPSS 22 and significance 
was considered to be less than 0.05. Chi-square was used for 
categorical variables and Pearson correlation for numerical var-
iables. The study was approved by the ethics committee of the 
University of Santander.
Results: 118 women were included. Mean age 62.45 years (SD: 
5.93; min: 49 and max: 79). Mean age at menopause onset was 
49.48 years (SD: 2.85; min: 44 and max: 60). 39.83% presented 
menopause between 44 and 49 years of age and 60.17% at 50 
or more years. 93.22% presented insomnia (Athens ẋ: 9.31; SD: 
4.13; min: 0 and max: 19), 77.97% daytime sleepiness (Epworth ẋ: 
7.95; SD: 2.23; min:1 max:14) and 9.32% restless legs syndrome 
(RLS ẋ: 5.68; SD: 6.69; min:0 max:27). It could be seen that the 
younger the age of menopause onset the higher the Athens score 
(P=NS), the lower the Epworth score (P=NS) and the higher the 
RLS score (P=NS). The higher the Athens score, the higher the 
Epworth score (Pearson 0.39: P< 0.0001); and the higher the SPI 
score, the higher the Epworth score (Pearson 0.31: P=0.001). No 
significance was found in any other variable or in the medical 
comorbidities studied.
Conclusion: There is a high prevalence of insomnia, daytime 
sleepiness and RLS in menopausal patients, which seems to be 
higher in those who start menopause at an earlier age. Insomnia 
and restless legs syndrome appears to worsen daytime sleepi-
ness. Measures should be taken to avoid sleep complications and 
comorbidities in this group of patients.
Support (if any): 
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THE DISPROPORTIONATE BURDEN OF OSA IN WOMEN 
IN THE UNITED STATES: A CALL FOR IMPROVED 
AWARENESS AND DIAGNOSIS
Elroy Boers1, Meredith Barrett2, Adam Benjafield2, Leanne Kaye2, 
Peter Cistulli3, Jean-Louis Pepin4, Alison Wimms2, Jeff Armitstead2, 
Kimberly Sterling2, Atul Malhotra5

1 ResMed, 2 ResMed Science Center, 3 University of Sydney, 4 
Grenoble Alpes University, 5 University of California, San Diego

Introduction: While obstructive sleep apnea (OSA) is widely 
recognized as a condition that predominantly impacts men, the 

burden on women is significant, yet often under-appreciated. 
Given increased attention on understanding gender differences 
in chronic diseases, especially related to menopausal changes 
(e.g., body weight and hormones), it is critical to better under-
stand how the burden of OSA develops over time in women. 
Therefore, we sought to estimate the prevalence of OSA by gen-
der across the United States (US) through the year 2050.
Methods: A dynamic open cohort population Markov model 
was developed to simulate population dynamics from 2020 to 
2050. Population growth, OSA development, BMI trajectories, 
all-cause mortality, and OSA and BMI-related mortality were 
derived from literature estimates and modeled across subgroups 
of age, sex, and BMI trends in 5-year increments. OSA preva-
lence was calibrated for subgroups by age, sex and BMI, and 
distributions of OSA severity grades were modeled based on sex, 
apnea hypopnea index (AHI) and BMI. OSA prevalence (AHI 
>5) was projected among those aged 30-69 years.
Results: The burden of OSA across the US is expected to rise 
significantly by 2050, with total cases projected to increase by 
34.7%, from 56.9 million in 2020 to 76.6 million by 2050. The 
prevalence of OSA is estimated to increase for both males and 
females, but the rise is notably more pronounced among women, 
with the number of female OSA cases projected to grow by 
64.4%, from 18.9 million in 2020 to 30.4 million in 2050, while 
male cases are expected to increase by 19.0%, from 38.0 million 
to 46.2 million.
Conclusion: Our modeling study projects a significant increase 
in OSA prevalence across the US through 2050, with a dispro-
portionate rise in the burden among women. This data serves 
as a call to action to increase awareness in primary healthcare 
settings, particularly regarding peri-menopausal and post-meno-
pausal women who face weight gain and hormonal changes that 
increase OSA risk. The findings highlight the need for efficient 
and accurate diagnostic tools which are appropriate for charac-
teristics of female OSA, along with optimal treatment pathways 
for female patients.
Support (if any): ResMed
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EFFECT OF A NONHORMONAL SLEEP SUPPLEMENT 
ON SLEEP QUALITY IN PERI- AND POSTMENOPAUSAL 
FEMALES: A RANDOMIZED, DOUBLE-BLIND, 
PLACEBO-CONTROLLED TRIAL
Stephen Carbonneau1, Alyssa Dweck1, Trisha VanDusseldorp1, 
Vincent Mysliwiec2, Matthew Stratton3, Michaela Alesi1, 
Laura Mason1, Will Mykytiuk1, James Komorowski1

1 Bonafide Health, 2 The University of Texas Health Science Center, 
3 University of South Alabama

Introduction: Sleep disturbances are common during meno-
pause due to hormonal changes. This clinical trial evaluated the 
safety and efficacy of a nonhormonal sleep supplement (NSS) 
containing S-adenosyl-methionine, propyl gallate, gamma-ami-
nobutyric acid, magnesium glycinate, and theanine on sleep and 
sleep quality in peri- and postmenopausal females with impaired 
sleep.
Methods: A randomized, double-blind, placebo-controlled 
trial was conducted over three weeks in peri- and postmen-
opausal females aged 40–65 years with moderate-to-severe 
sleep disturbances [T-score ≥ 60 on the Patient-Reported 
Outcomes Measurement Information System Sleep Disturbance 
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(PROMIS-SD)]. Participants were randomly assigned to NSS or 
placebo (PLB) 60 minutes before bedtime each night for three 
weeks. A repeated measures analysis of variance (RMANOVA) 
was conducted to assess changes between conditions in total 
sleep time (TST) as measured by daily diaries, PROMIS-SD 
score, sleep quality visual analog scales (VAS), and safety, 
between baseline and Wks 1, 2, and 3.
Results: A total of 127 females completed the trial (NSS [n=65]: 
54.1±8.7 yr; PLB [n=62]: 54.4±5.6 yr). All improvements were 
statistically significant (p≤0.05) compared to PLB. TST increased 
with NSS supplementation, on average, at Wk2 (NSS +21.6 min 
[+5.6%] vs PLB -17.1 min [-4.3%]) and Wk3 (NSS +40.9 min 
[+10.7%] vs PLB -15.0 min [-3.8%]). PROMIS-SD scores 
improved progressively over three weeks (Wk1: NSS -15.9% 
vs PLB -10.6%; Wk2: NSS -20.0% vs PLB -12.1%; Wk3: NSS 
-28.3% vs PLB -10.3%). Improvements were observed in several 
VAS measures over the course of the study. Ease of returning 
to sleep showed consistent improvement (Wk1: NSS -30.9% 
vs PLB -13.1%; Wk2: NSS -35.1% vs PLB -14.6%; Wk3: NSS 
-42.9% vs PLB -18.4%). Sleep quality demonstrated significant 
improvements at Wk2 (NSS -34.0% vs PLB -19.8%) and Wk3 
(NSS -41.2% vs PLB -14.4%). Sleep satisfaction showed marked 
improvement by Wk3 (NSS -43.5% vs PLB -16.3%).
Conclusion: NSS clinically and significantly improved TST 
and significantly improved sleep quality in peri- and postmen-
opausal females with moderate-to-severe sleep disturbances. 
Additionally, NSS demonstrated rapid efficacy and a favorable 
safety profile, supporting its use as a potential option for enhanc-
ing sleep quality in peri- and postmenopausal females.
Support (if any): Bonafide Health, LLC
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SOMATIC SYMPTOMATOLOGY AND SLEEP-RELATED 
DAYTIME DYSFUNCTION POST-MILD TRAUMATIC 
BRAIN INJURY: EXPLORING GENDER SPECIFIC 
ASSOCIATIONS
Nekabari Yakpogoro1, Alisa Huskey1, Kathryn Kennedy1, 
Michael Grandner2, William Killgore1

1 The University of Arizona, 2 University of Arizona College of 
Medicine

Introduction: Somatization is the manifestation of physical 
symptoms such as, pain or weakness, and is linked to impaired 
daytime functioning from poor sleep quality. Pre-injury somati-
zation has been linked to higher concussion symptom scores and 
prolonged recovery, with worse effects in females. We hypothe-
sized that somatization would be associated with sleep-related 
daytime dysfunction in women, but not men.
Methods: Participants included healthy adults (n=30) and 
individuals with mild traumatic brain injury (mTBI; n=150). 
Measures were collected from 113 adults (72 females; M 
age=23.79, SD=6.90, and 41 males; M age=26.88, SD=8.51) at 
five timepoints following injury (2-weeks, 1-month, 3-months, 
6-months, 12-months). Daytime dysfunction was measured 
using a subscale of the Pittsburgh Sleep Quality Index (higher 
scores indicated greater sleep-related dysfunction). Somatization 
was assessed using the Personality Assessment Inventory. 
Multivariate regression and Pearson correlation analyses were 
used to examine the relationship between somatization and 
daytime dysfunction for the group and separately for males and 
females, controlling for age and time since injury.

Results: Somatization accounted for 62.3% of the vari-
ance in sleep-related daytime dysfunction at two-weeks 
(R2=0.62,F(2,7)=8.42) post-injury. When evaluated separately 
by sex, somatization predicted sleep-related daytime dysfunc-
tion in females (β=1.11, p=0.04) but not males (β=0.31, p=0.51). 
At one-month, somatization accounted for 21.9% of the vari-
ance in daytime dysfunction (R2=0.219,F(2,18)=3.80). After 
Bonferroni correction (p=0.042), males trended toward signif-
icance (β=1.041, p=0.083) but not females (β=0.57, p=0.33). 
There were no significant correlations at three-months. At six-
months, somatization accounted for 49.5% of the variance in 
daytime dysfunction (R2=0.495,F(2,17)=10.30). Somatization 
predicted daytime dysfunction for both females (β=1.540, p< 
0.001) and males (β=1.686, p< 0.001). There were no significant 
correlations at twelve-months post-injury.
Conclusion: Somatization was strongly associated with sleep-re-
lated daytime dysfunction, with notable sex differences at var-
ious points following injury. Early post-injury, females with 
somatization experienced greater sleep-related daytime dysfunc-
tion while males demonstrated stronger correlations over time. 
These findings suggest that females may show the strongest asso-
ciation between sleep-related dysfunction and somatization early 
in the course of injury, but these effects may be more apparent 
later in men.
Support (if any): W81XWH-12-1-0386

Abstract citation ID: zsaf090.0929

0929
EXCESSIVE DAYTIME SLEEPINESS AND ALL-
CAUSE MORTALITY IN FEMALE VETERANS: A 
RETROSPECTIVE COHORT ANALYSIS
Arash Maghsoudi1, Kalli McWhinney1, Mehrnaz Azarian1, 
Amin Ramezani1, Javad Razjouyan1, Amir Sharafkhaneh1

1 Baylor College of Medicine

Introduction: Excessive Daytime Sleepiness (EDS) has been 
associated with all-cause mortality in previous studies, which 
primarily focused on male populations. This study aims to exam-
ine the presence of this relationship in a large cohort of female 
Veterans.
Methods: We conducted a retrospective analysis of Veterans’ 
medical records from 1999 to 2022, focusing on individuals with 
sleep-related ICD-9/10 codes or those who received clinical sleep 
services. Using a validated natural language processing (NLP) 
pipeline, we extracted Epworth Sleepiness Scale (ESS) data from 
clinical notes. ESS scores were categorized as normal (0–10) and 
high (11–24). The cohort was further stratified into three age 
groups: young (< 50 years), middle-aged (≥50 to < 65 years), and 
older adults (≥65 years). Logistic regression models were used to 
estimate odds ratios (ORs) for all-cause mortality, with the nor-
mal ESS group serving as the reference. Results were adjusted 
for age, race, ethnicity, Body Mass Index (BMI), and Charlson 
Comorbidity Index (CCI).
Results: ESS data were extracted for 40,250 female Veterans 
(mean age: 48.08 ± 12.08 years; mean BMI: 32.9 ± 6.7 kg/m²; 
54.9% White; 15.4% with CCI ≥2). Cardiovascular, metabolic, 
neurologic, and renal comorbidities were more common in the 
normal ESS group compared to the high ESS group. In the over-
all cohort, the adjusted odds ratio (aOR) for all-cause mortality 
in the high ESS group compared to the normal ESS group was 
not statistically significant. However, when stratified by age, mid-
dle-aged females in the high ESS group had significantly higher 
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odds of all-cause mortality (aOR: 1.16; 95% CI: 1.03–1.31). No 
significant associations were observed in the younger or older 
age groups.
Conclusion: EDS is significantly associated with higher odds of 
all-cause mortality in middle-aged females but not in other age 
groups. Further studies are warranted to explore potential mech-
anisms, including sex-specific responses to sleepiness and the role 
of age in this association.
Support (if any): NIH-NHLBI-K25 funding (#1K25H152006-
01 [J.R.]); Center for Innovations in Quality, Effectiveness, and 
Safety (CIN 13-413), Mihael E. DeBakey VA Medical Center.
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VASOMOTOR SYMPTOMS AND SLEEP QUALITY 
AMONG MIDLIFE WOMEN OF MIDDLE EASTERN AND 
NORTH AFRICAN ANCESTRY
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Hrayr Attarian5, Galit Dunietz1

1 University of Michigan, 2 University of Cincinnati, 3 University 
of Michigan, Dearborn, 4 Wayen State University- School of 
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Introduction: Vasomotor symptoms (VMS) are common dis-
turbances associated with menopause, affecting nearly 80% 
of midlife women. These symptoms, i.e., hot flashes and night 
sweats, have been infrequently studied in relation to sleep qual-
ity of women from diverse racial and ethnic background. We 
therefore examined associations between VMS and sleep quality 
in a unique sample of women from Middle Eastern and North 
African (MENA) ancestry.
Methods: This cross-sectional study enrolled 101 women (40-
60y) of MENA ancestry, most of whom live in Michigan. These 
women provided demographic, lifestyle, sleep, and health infor-
mation through structured interviews with validated question-
naires, including the Menopause Rating Scale (MRS), Pittsburgh 
Sleep Quality Index (PSQI), Patient Health Questionnaire (PHQ-
9), and GAD-7 anxiety scale. We used the first item in the MRS 
to collect data on the frequency of VMS: “Which of the follow-
ing symptoms apply to you at this time? Hot flashes, sweating 
(episodes of sweating)”. Likert scale responses were: none, mild, 
moderate, severe, extremely severe. Women reporting moderate to 
extremely severe VMS frequency were classified as having VMS. 
Sleep quality was evaluated with the PSQI assessing their quan-
tity, sleepiness, sleep disturbances, efficiency, quality, latency, and 
sleep medication use. An overall sleep quality score>5 defined 
poor sleep quality, and a score< 5 indicated good sleep quality. 
We implemented logistic regression models to estimate the associ-
ation between VMS and sleep quality adjusting for BMI, depres-
sive symptoms, and anxiety. All data analyses were conducted 
using JASP, Version 0.19.1 (University of Amsterdam).
Results: The median age of women was 47y (IQR=8) and median 
BMI was 27.5 kg/cm2 (IQR=7.2). Most women (>60%) experi-
enced poor sleep quality and 36% reported moderate-to-severe 
hot flashes. The presence of hot flashes was associated with poor 
sleep quality, after adjusting for BMI, anxiety, and depressive 
symptoms. Specifically, women who reported moderate-to-se-
vere hot flashes had 4-fold likelihood to experience poor sleep 
quality (OR= 3.99, 95% CI 1.01, 15.69).
Conclusion: Women in midlife who experience hot flashes are 
vulnerable to poor sleep quality, independent of depression and 

anxiety. Future studies are warranted to determine whether men-
opause hormone therapy benefits sleep quality.
Support (if any): 
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SLEEP QUALITY AND MENTAL HEALTH IN LATE 
PREGNANCY: IMPACTS ON MATERNAL AND FETAL 
OUTCOMES
Giovanni Scuracchio Baccalá1, Sérgio Stein2, Taysa Gomes2, 
Rafaela Dotta2, Augusto Boccagini2, Victor Vicentim2, Cláudia 
A. Stefane1, Paulo A. Mei1
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Introduction: Pregnancy induces significant physiological 
changes, particularly during the perinatal period. Sleep disorders 
in late pregnancy are associated with poorer physical and mental 
health outcomes during puerperium. This study aimed to assess 
the sleep quality of postpartum women and its correlation with 
maternal and neonatal health outcomes.
Methods: A prospective cross-sectional study included 67 post-
partum women admitted for labor at a public maternity hos-
pital in São Paulo, Brazil, from June 2019 to February 2020. 
Participants with pre-existing sleep disorders, severe comor-
bidities, or substantial obstetric complications were excluded. 
Data collection involved self-designed questions and validated 
tools: the Pittsburgh Sleep Quality Index (PSQI), Epworth 
Sleepiness Scale (ESS), and Hospital Anxiety and Depression 
Scale (HADS). Data were analyzed using IBM SPSS 25.0, with 
significance threshold set at p ≤ 0.05.
Results: Participants’ ages ranged from 14 to 46 years (M = 26.9, 
SD = 6.4). Poor sleep quality (PSQI ≥ 5) was reported in 89.6% 
(M = 9, SD = 2.2), and excessive daytime sleepiness (ESS > 10) 
in 76.1% (M = 11, SD = 4.4). Symptoms suggestive of anxiety 
(HADS-A > 8) and depression (HADS-D > 8) were observed in 
31.3% and 17.9% of participants, respectively. Anxiety was sig-
nificantly associated with low birth weight (< 2.500g, regardless 
of gestational age at birth) (t(65) = −2.93, p < 0.005), as was 
depression (t(65) = −2.59,p < 0.01). Poor sleep quality (PSQI 
> 5) showed a trend toward significance with low birth weight 
(t(65) = −1.9, p = 0.062).
Conclusion: Anxiety and depressive symptoms were signifi-
cantly associated with low birth weight, while poor sleep quality 
showed a trend toward significance. Although these associations 
may be influenced by confounding factors, they suggest potential 
pathways through which maternal mental health and sleep dis-
turbances may impact fetal development. These findings under-
score the need for targeted interventions to improve maternal 
sleep and mental health during the perinatal period.
Support (if any): n/a
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Introduction: Obstructive sleep apnea (OSA) is influenced by 
age, body mass index (BMI), and sex, with postmenopausal 
women showing increase in OSA. The role of BMI in postmen-
opausal women remains poorly understood. This study investi-
gates how BMI affects supine AHI in postmenopausal women 
compared to men and premenopausal women.
Methods: 846 subjects ≥18 years (383, 45.3%, males and 463, 
54.7%, females) with polysomnograms at the University of Iowa 
Hospitals and Clinics from July 2011 to June 2012, were cate-
gorized into four groups: men < 55 years (YM, n = 187), men 
≥55 years (OM, n = 264), premenopausal women (YW, women 
< 55, n = 197), and postmenopausal women (OW, women ≥55, 
n = 257) and placed into BMI categories: normal (< 25 kg/m²), 
overweight (25–30 kg/m²), obese (30–40 kg/m²), and morbidly 
obese (≥40 kg/m²). Supine AHIs were analyzed across groups to 
assess the impact of BMI on OSA severity. Linear regression, 
analysis of covariance (ANCOVA), and Tukey’s HSD test were 
performed for analysis.
Results: The supine AHI values for each BMI group were: men 
< 55 years: 3.2, 10.1, 18.1, 21.0; men ≥55 years: 9.5, 13.9, 23.2, 
29.4; premenopausal women (women < 55): 1.1, 2.9, 7.0, 12.0; 
and postmenopausal women (women ≥55): 13.2, 14.8, 17.3, 15.5. 
Using linear regression model, slopes of supine AHI value for 
BMI changes were as the following for each group (YM 0.65, OM 
0.29, YW 0.24, OW -0.05). Multiple regression model showed 
much attenuated effect of BMI on supine AHI in postmenopau-
sal women compared to all other groups (p = 0.023 compared to 
the reference group OM). YM group showed stronger effect of 
BMI on supine AHI than OM (p =0.024).
Conclusion: BMI’s effect on Supine AHI differs across groups 
with the postmenopausal women showing significantly atten-
uated relationship between BMI and supine AHI. This under-
scores the importance of considering non-BMI factors, such as 
age- and sex-related physiological changes in postmenopausal 
women to improve the effectiveness of treatments like positional 
therapy and CPAP. Further studies are warranted to investigate 
the underlying mechanisms and develop targeted interventions 
for postmenopausal women with OSA.
Support (if any): 
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SLEEP QUALITY, RACE AND PREGNANCY OUTCOMES
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Introduction: Poor sleep quality is common during pregnancy 
and linked with adverse pregnancy outcomes. African-Americans 
have worse perinatal outcomes compared to Caucasians; data 
are limited on whether sleep quality differs between racial back-
grounds. We examined predictors and frequency of poor sleep 
quality between Caucasian and African-American women and 
its association with adverse outcomes.
Methods: Third trimester pregnant participants were recruited 
from an academic medical center and screened for sleep disrup-
tion including snoring, sleep duration, restless leg syndrome 
(RLS) and the General Sleep Disturbance Scale (GSDS). Sleep 
quality was ascertained by the GSDS sleep quality domain on 
the GSDS and poor sleep quality was defined as a score of at 
least 3. Demographic and delivery information were abstracted 
from medical records. Participants were included if  they were 
either African-American or Caucasian.

Results: Overall, 976 Caucasians and 224 African-Americans 
were enrolled. Poor sleep quality was found to be similarly 
common in each racial group (74.3% vs. 74.0% respectively). 
In regression models, variables that explained poor sleep qual-
ity differed by race, with poor sleep quality in Caucasians 
explained by presence of RLS (aOR 1.7, 95%CI 1.8-2.3), higher 
BMI, (aOR 1.03, 95%CI 1.01-1.06) and prior pregnancy loss, 
(aOR 1.2, 95%CI 1.0-1.4). However, in African-Americans it 
was explained only by gestational age (aOR 1.09, 95%CI 1.02-
1.17). While poor sleep quality was associated with depressive 
symptoms in both racial groups, it had a stronger association 
in African-Americans compared to Caucasians (aOR 4.6 vs. 
1.7). In Caucasians, poor sleep quality was independently asso-
ciated with induction of labor (aOR 1.4, 95%CI 1.0-2.0) which 
was not observed in African-Americans. In addition, Caucasian 
women with poor sleep quality had increased frequency of ges-
tational hypertension (3.1% to 5.6%) whereas the frequency did 
not change in African-Americans (3.5% to 3.7%). Conversely, 
African-Americans with poor sleep quality had an increase in 
pre-eclampsia diagnoses (17.9% to 22.6%) while Caucasians did 
not (12.1% to 12.9%).
Conclusion: Our findings suggest that while the frequency of 
poor sleep quality is the same between Caucasians and African-
Americans, explanatory variables differ and associations with 
pregnancy outcomes may differ by race. Such differences should 
be considered when addressing perinatal health.
Support (if any): R21HL089918; K23HL095739
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Introduction: Most studies on sleep across the menstrual cycle 
use small, healthy samples in laboratory settings with infrequent 
measurements. Longitudinal evidence shows sleep quality wors-
ens perimenstrually, predicting increases in affective symptoms. 
However, no studies have examined nightly objective and sub-
jective sleep in high-risk psychiatric outpatients with suicidal 
ideation.
Methods: Across 1–3 cycles, 56 psychiatric outpatients with past-
month suicidal ideation wore Oura® rings to measure nightly 
sleep metrics (total sleep time(TST), wakefulness after sleep 
onset(WASO), sleep efficiency(SE%), sleep midpoint(SM), sleep 
onset latency(SOL), percentage of light sleep(N1N2%), percent-
age of deep sleep(N3%), and percentage of REM sleep(REM%)) 
(n=3591). Participants (N=142) also completed daily subjective 
sleep ratings (overall sleep quality, slept too much, trouble sleep-
ing, feeling lethargic/tired) (n=9775). Ovulation was verified via 
LH-tests and basal body temperature. Percent luteal/follicular 
phase elapsed (cycle-time) was used to predict sleep outcomes 
via generalized additive mixed models.
Results: Intraclass correlations (ICCs) showed significant with-
in-person variability in objective sleep outcomes (SOL=0.086 to 
SM=0.329) and high trait stability for sleep stages (REM%=0.516 
to N3%=0.697). Subjective sleep ICCs ranged from 0.315 (slept 
more) to 0.362 (lethargic/tired), with ~two-thirds of variance 
being within-person. Cycle-time predicted nonlinear trends 
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in SE% (F=2.38,p=0.056), slept more (F=4.66,p<.001), trou-
ble sleeping (F=5.51,p<.001), lethargy/tired (F=9.09,p<.001), 
N1N2% (F=3.06,p<.01), N3% (F=3.91,p<.01), and REM% 
(F=2.20,p=0.09). Significant random slopes of cycle-time for 
SE% (p<.01), WASO (p=.07), sleep quality (p<.01), trouble 
sleeping (p<.01), lethargy/tired (p<.01), and REM% (p<.05) 
indicate substantial individual differences in degree of cyclical 
change. A significant interaction between weekend status and 
cycle-time was observed for REM%, though the main nonlinear 
trend of cycle-time remained marginally significant (p=0.08). 
While cycle-time showed significant nonlinear effects on sleep 
outcomes, it accounted for only 1.85–8.21% of model-explained 
variance, suggesting most outcome variance stems from unmeas-
ured individual differences.
Conclusion: Menstrual cycle time has significant nonlinear 
effects on sleep outcomes in psychiatric outpatients. The small 
percentage of variance explained by cycle-time suggests that 
other factors, such as individual traits or external influences (e.g. 
substance use, acute stressors), play a larger role in shaping sleep 
outcomes. Future research should focus on how trait indices 
of sleep outcomes moderate cyclical symptom changes among 
patients with affective sensitivity to the menstrual cycle.
Support (if any): RF1MH120843; F30MH138058
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Introduction: Subjective cognitive complaints (SCC) are associ-
ated with future cognitive decline and increased risk of demen-
tia among adults and older adults. Sedentary lifestyle and poor 
sleep are risk factors for dementia with a complex association 
with SCC. However, there are limited explorations of sex dif-
ferences in the interaction between sleep and SCC. Likewise, 
physical activity’s [PA] effect on this association is poorly under-
stood. The current analysis examined whether PA moderated the 
relationship between SCC and sleep and if  this relationship was 
further moderated by sex (i.e., 3-way interaction).
Methods: Adults (N=732, Mage=59.80, 53%-female) reported 
their average sleep quality, sleep onset latency, and total sleep 
time over the past month using the Pittsburgh Sleep Quality 
Index (PSQI) as part of online data collection study. They also 
completed the International Physical Activity Questionnaire 
(total weekly minutes; proxy for PA) and Everyday Memory 
Questionnaire-20-Item Revised (EMQ; total score; proxy for 
SCC). SPSS PROCESS evaluated interactions between sex, 
SCC, and PA on sleep, controlling for age, race, and educational 
attainment.
Results: PA moderated the relationship between SCC and 
sleep quality for males [F(1,337)=4.65, p=.032], such that less 
PA was associated with worse sleep quality for men with low-
est SCC (t=7.06, p<.001), intermediate SCC (t=7.15, p<.001), 
and highest SCC (t=6.45, p<.001). PA moderated the relation-
ship between SCC and sleep quality for females [F(1,318)=4.50, 

p=.035], such that greater PA was associated with worse sleep 
quality for women with lowest SCC (t=5.41, p<.001), interme-
diate SCC (t=6.64, p<.001), and highest SCC (t=8.10, p<.001). 
A 3-way interaction (PA x SCC x sex) occurred for sleep quality 
[F(1,721)=9.30, p=.002].
Conclusion: In a community sample of adults, poor sleep qual-
ity was associated with greater subjective cognitive complaints, 
with physical activity moderating the association differently 
between males and females. Differences in social factors (soci-
oeconomic, lifestyle, responsibilities at home) could explain the 
sex differences. Behavioral sleep interventions may benefit from 
addressing and optimizing the ideal level of physical activity, 
which may differ for men and women. Longitudinal data and 
objective measures of sleep will be imperative to understand this 
complex relationship and inform interventions.
Support (if any): Support: TRIUMPH University of Missouri 
(McCrae, PI)
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Christina McCrae1

1 University of South Florida, 2 University of Missouri (Department 
of Psychology), 3 University of Missouri

Introduction: Sex differences in stress, sleep, and chronotype 
(morning-eveningness) are essential for understanding sleep 
health disparities across diverse populations due to their signifi-
cant impact on physical and mental health outcomes. However, 
existing studies are limited by insufficient representation of 
Asian Americans, furthering the need to investigate unique gen-
der and ethnic differences that may influence health disparities. 
Therefore, we aim to examine sex differences in stress, sleep, and 
chronotype among Asian American men and women.
Methods: Asian American adults (N=51, Mage=54.41, 
41%-female) reported their average sleep onset latency (SOL), 
total sleep time (TST), and sleep quality using the Pittsburgh 
Sleep Quality Index over the past month as part of an online 
data collection. They also completed the Morning Eveningness 
Questionnaire and Perceived Stress Scale. SPSS t-tests evaluated 
how variables differed for Asian American men and women.
Results: Asian American women reported less TST in hours 
(M=6.19+\-2.06) than Asian American men (M=7.30+\-
1.26, p=.021). Results trended toward significance, where 
Asian American women reported greater WASO in min-
utes (M=38.29+\-60.78, p=.097) and preference for morn-
ings (M=58.29+\-9.19, p=.074) than Asian American men 
(M=15.61+\-13.64, M=51.33+\-12.80). There was no significant 
difference in SOL or stress between the two groups.
Conclusion: Asian American women reported sleeping less 
than Asian American men, suggesting Asian American women 
may be at particular risk for experiencing sleep health dispari-
ties. This might be due to gender expectations of Asian women 
fulfilling cultural and familial obligations and duties, such as 
caregiving, alongside other roles, such as academics and profes-
sional work. Thus, behavioral sleep interventions might benefit 
from cultural tailoring to incorporate the unique cultural prac-
tices, social factors, and gender expectations of Asian cultures. 
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The current study is limited by its small sample size, and future 
studies should utilize larger samples and longitudinal and exper-
imental methodologies to elucidate sex differences further.
Support (if any): TRIUMPH University of Missouri (McCrae, 
PI)
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EFFECT OF A NONHORMONAL SLEEP SUPPLEMENT 
ON DAYTIME FUNCTIONING IN MENOPAUSAL 
FEMALES: A RANDOMIZED, DOUBLE-BLIND, 
PLACEBO-CONTROLLED TRIAL
Stephen Carbonneau1, Alyssa Dweck1, Trisha VanDusseldorp1, 
Vincent Mysliwiec2, Matthew Stratton3, Michaela Alesi1, 
Laura Mason1, Will Mykytiuk1, James Komorowski1

1 Bonafide Health, 2 The University of Texas Health Science Center, 
3 University of South Alabama

Introduction: Menopause significantly impacts females’ well-be-
ing, often causing severe sleep disturbances driven by hormo-
nal fluctuations. These disturbances impair daytime functioning 
in up to 26% of females, leading to symptoms such as daytime 
sleepiness, morning grogginess, and fatigue. This clinical trial 
evaluated the safety and efficacy of a nonhormonal sleep sup-
plement (NSS) containing s-adenosyl methionine, propyl gallate, 
gamma-aminobutyric acid, magnesium glycinate, and theanine 
on daytime functioning in peri- and postmenopausal females 
with menopause-related sleep disturbances.
Methods: A randomized, double-blind, placebo-controlled 
trial was performed in females aged 40–65 with moderate-to-se-
vere sleep disturbances [T-score ≥ 60 on the Patient-Reported 
Outcomes Measurement Information System Sleep Disturbance 
(PROMIS-SD)]. Participants were randomly assigned to NSS 
or placebo (PLB) 60 minutes before bedtime for three weeks. 
Repeated measures analysis of variance (RMANOVA) evaluated 
changes in PROMIS Sleep-Related Impairment (SRI), daytime 
functioning Visual Analog Scales (VAS), and safety at baseline 
and Wks 1, 2, and 3.
Results: The groups included 65 NSS and 62 PLB participants 
(NSS: 54.1±8.7 yr; PLB: 54.4±5.6 yr; 127 completed the trial). 
Compared to PLB, all NSS improvements were statistically 
significant (p≤0.05). Overall daytime functioning (PROMIS 
SRI) improved with NSS at Wk1 (-13.0% vs PLB -8.8%), Wk2 
(-16.7% vs PLB -10.5%), and Wk3 (-18.6% vs PLB -10.3%). 
Improvements were observed in several VAS measures over the 
course of the study. Morning ease improved at Wk2 (-42.4% vs 
PLB -12.9%) and Wk3 (-47.7% vs PLB -28.4%). Morning grog-
giness showed marked improvement at Wk2 (-33.6% vs PLB 
-8.5%) and Wk3 (-41.8% vs PLB -2.8%). Daytime sleepiness 
improved at Wk2 (-20.0% vs PLB -0.7%) and Wk3 (-49.3% vs 
PLB -6.4%). Restfulness and rejuvenation improved at Wk3 
(-30.3% vs PLB -7.7%).
Conclusion: NSS significantly improved daytime functioning, 
morning ease, and morning grogginess in peri- and postmen-
opausal females with moderate-to-severe sleep disturbances. 
Additional improvements were observed in daytime sleepiness 
and restfulness. This study demonstrates NSS as a potential ther-
apy for enhancing daytime functioning in menopausal females 
with sleep disturbances.
Support (if any): Bonafide Health, LLC
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DEVELOPMENT OF A CULTURALLY TAILORED SLEEP 
INTERVENTION FOR MIDLIFE AFRICAN AMERICAN 
WOMEN: A SCOPING REVIEW
Sueyeon Lee1, Natalie Watson-Singleton2, Karen Saban1, 
linda Janusek1

1 Loyola University Chicago, 2 Spelman College

Introduction: Sleep disturbances are prevalent among African 
American women (AAW), particularly during midlife. These 
women experience unique challenges, including earlier meno-
pause, greater vasomotor symptoms, more depressive symptoms, 
and poorer sleep quality and quantity than White women. Given 
the cultural and psychosocial factors influencing AAW’s sleep 
health, it is crucial to develop culturally tailored sleep interven-
tions that address their unique needs.
Methods: This scoping review examines (1) sleep in midlife 
AAW, (2) factors contributing to their sleep disturbances, (3) 
previous culturally tailored sleep interventions evaluated in this 
population, and (4) strategies for developing culturally tailored 
sleep interventions for midlife AAW. CINAHL, PubMed, and 
PsycINFO were searched for relevant sources.
Results: Midlife AAW experience worse sleep quantity and qual-
ity, both objective and subjective, than White women. Factors 
contributing to midlife AAW’s sleep disturbances include vas-
omotor symptoms, racism-related stress, various stressors and 
psychological factors, the superwoman/strong Black woman 
schema, and environmental factors. A very few studies have 
applied culturally tailored sleep interventions involving midlife 
AAW, including sleep health education delivered by peer edu-
cators. Recommendations for developing and evaluating a cul-
turally tailored sleep intervention for midlife AAW include the 
following: (1) use linguistically and culturally tailored methods 
for recruitment and content, (2) incorporate cultural concepts 
and values such as religious beliefs and spirituality, (3) address 
population-specific sleep barriers such as racism-related stress, 
(4) involve family members, (5) involve community facilitators, 
and (6) implement interventions in culturally familiar settings, 
such as churches.
Conclusion: The sleep challenges faced by midlife AAW warrant 
culturally sensitive, tailored interventions. Incorporating cultural 
values, addressing specific barriers such as stress, and involving 
family and community members have potential to enhance the 
effectiveness of such interventions. Future research should con-
tinue to explore and refine these approaches to improve sleep 
health outcomes for AAW and promote their overall well-being.
Support (if any): 
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SLEEP DISTURBANCE AND SYMPTOM BURDEN IN 
WOMEN WITH SARCOIDOSIS
Catherine Lange1, Laura Koth1

1 University of California, San Francisco

Introduction: Sarcoidosis is a systemic inflammatory disease 
with many symptoms, including sleep disturbance, fatigue, 
dyspnea, and pain. This study aims to address the relationship 
between sleep disturbances and symptom burden in women with 
sarcoidosis.
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Methods: We used data from the UCSF Sarcoidosis Research 
Program longitudinal cohort which enrolled participants with 
pulmonary sarcoidosis and unaffected healthy controls. We 
collected demographic and clinical characteristics. Sleep dis-
turbance was assessed using General Sleep Disturbance Scale 
(GSDS), depression with the Patient Health Questionnaire-9 
(PHQ9), fatigue with the Fatigue Assessment Scale (FAS), cog-
nitive difficulties with the Multiple Sclerosis Neuropsychological 
Questionnaire, and shortness of breath with the San Diego 
Shortness of Breath Questionnaire.
Results: The cohort consisted of 55 men and 72 women. Women 
had a higher mean score for sleep disturbances compared to men 
(45.4 +/- 22.8 vs 37.5 +/- 22.8, p = 0.043). Compared to men, women 
were more likely to report waking after sleep onset (48/72 women 
vs 26/55 men, p = 0.028) and early awakening (35/72 women vs 
15/40 men, p = 0.015). Across women with sarcoidosis and healthy 
controls, unadjusted analyses revealed that current immunosup-
pressant usage (p = 0.020) and sarcoidosis diagnosis (p = 0.021) 
were associated with occasional or frequent sleep disturbance. 
Only two of the participants with occasional sleep disturbances 
also had obstructive sleep apnea. Of the women with sarcoidosis 
31% (17/54) reported clinically significant sleep disturbances as 
defined by the DSMV (GSDS score > 63). 59% (32/54) of women 
reported occasional or frequent sleep disturbance (GSDS score > 
42), and 89 % (48/54) of women with sarcoidosis reported some 
form of sleep disturbance (GSDS score > 21). Occasional or fre-
quent sleep disturbances (scores>42) in women with sarcoidosis 
were positively correlated with depression, shortness of breath, 
and fatigue (p < 0.001), as well as cognitive difficulties (p = 0.002)
Conclusion: Women experienced higher sleep disturbances than 
men and were more likely to report waking after sleep onset and 
early awakening. 89% of women with sarcoidosis reported some 
form of sleep disturbance, which correlated with high fatigue scores, 
depressive symptoms, cognitive difficulties, and shortness of breath.
Support (if any): NIH NHLBI award number R01HL157533
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THE ASSOCIATION OF OBSTRUCTIVE SLEEP APNEA 
WITH MARKERS OF ACCELERATED AGING: A 
SYSTEMATIC REVIEW AND META-ANALYSIS
Calvin Chang1, Joshua Hicks1, Zahra Izadi1, Arshdeep Marwaha2, 
AJ Hirsch Allen3, Mohammadreza Hajipour1, Najib Ayas4

1 University of British Columbia, 2 University of Sakatchewan, 3 
The University of British Columbia, 4 UBC

Introduction: There is differing susceptibility to age-related 
health complications. A variety of circulating biomarkers of 
biological aging have been developed. Obstructive sleep apnea 
(OSA) is a prevalent sleep disorder that may contribute to pre-
mature aging, possibly through pathways involving intermittent 
hypoxia, sleep fragmentation, oxidative stress, and inflamma-
tion. The aim of this study was to systematically review and 
summarize the literature with respect to the relationship between 
OSA and circulating markers of premature aging.
Methods: Following the 2020 PRISMA guidelines, five elec-
tronic databases (MEDLINE, Embase, CINAHL, Cochrane, 
PsycINFO) were searched from inception to October 2024. 
Eligibility criteria included full manuscript English studies on 
adult humans with OSA (apnea-hypopnea index ≥ 5) that evalu-
ated a circulating marker of aging. Quality assessments were con-
ducted using standard methods. A random-effects meta-analysis 

was conducted on each marker. Studies investigating multiple 
markers at the same time were corrected using robust variation 
estimation (RVE).
Results: Twenty-five studies (8396 participants) were included in 
our review. Four studies investigated two markers simultaneously. 
Biomarkers included telomere length (TL, n=17), mitochondrial 
DNA (mtDNA, n=4), epigenetic age acceleration (EAA, n=2), 
sirtuins (SIRT, n=4), cyclin-dependent kinase inhibitor 2A (P16) 
(n=1), and autophagy protein 5 (ATG5) (n=1). Meta analyses 
were conducted on 15 studies that had a mean with standard 
deviation. There was significant association between OSA and 
shorter TL (unadjusted mean (95%CI) = -0.405 (-0.606, -0.203), 
p=0.0019). SIRT levels were lower in OSA participants; how-
ever, the meta-analysis was only borderline significant after RVE 
(mean (95%CI) = - 1.93 (-4.74, 0.879), p=0.09). MtDNA (mean 
(95%CI) = 0.669 (-1.29, 2.63), p=0.144) studies yielded mixed 
results. OSA was linked to increased EAA. The sole P16 and 
ATG5 studies demonstrated greater premature aging in OSA.
Conclusion: This systematic review highlighted a variety of 
markers of premature aging that may be impacted by OSA. Some 
markers were referenced in much higher frequency than others 
(TL), and thus had stronger evidence. OSA is greatly underdiag-
nosed, but the presence of OSA likely has an important role in 
premature aging. Further research is needed to understand the 
effects of OSA on biological aging, and assess whether these are 
associated with more robust age-related clinical outcomes.
Support (if any): 
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AN HERBAL SUPPLEMENT IMPROVES RESTORATIVE 
SLEEP AND SLEEP QUALITY, ELEVATES MOOD, AND 
INCREASES TOTAL SLEEP TIME
Dawna Salter1, Jennifer Murphy1, Raviteja Yarlagadda2, 
Koteshwara Veeragandham3

1 PLT Health Solutions Division of Innovation and Clinical 
Research, 2 Samishta Hospital & Research Institute Department 
of Orthopaedics, 3 Renova Neelima Hospital Department of 
Orthopaedics

Introduction: Boswellia serrata (Indian Frankincense) and 
Zingiber Officinale (Ginger) are therapeutic botanicals used 
widely in traditional Indian medicine. This randomized, dou-
ble-blind, placebo-controlled trial assessed the effects of B. 
Serrata gum resin and Z. Officinale rhizome extracts (BSG) 
on musculoskeletal pain, restorative sleep, sleep quality, sleep 
parameters, mood, and inflammatory biomarkers.
Methods: Sixty (23M/37F) healthy volunteers aged 40-70 (mean 
52 ± 8) with a BMI of 20-29.9 kg/m2 (mean 25.1 ± 2.1) and 
self-reported poor sleep due to mild musculoskeletal pain were 
randomized to receive 300 mg BSG or Placebo (PLA) daily for 28 
days. Daytime and nighttime pain was assessed weekly by a visual 
analog scale (VAS). Restorative sleep and sleep quality measures 
were evaluated using the Restorative Sleep (RSQ) and Leeds Sleep 
Evaluation (LSEQ) Questionnaires. Mood changes were assessed 
through the Profile of Mood States Questionnaire (POMS-SF) and 
self-reported sleep parameters were tracked through the Consensus 
Sleep Diary (CSD). Inflammatory biomarkers were also assessed.
Results: There was a significant (p< 0.001) time x treatment inter-
action for daytime pain, nighttime pain, RSQ, each of the four 
domains of the LSEQ (getting to sleep, quality of sleep, ease of 
waking up, behavior following waking), and POMS-SF. Planned 
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group comparisons indicated BSG improved restorative sleep and 
pain scores compared to PLA on days 7, 14, and 28 (p< 0.05), 
while each LSEQ domain and the overall mood disturbance score 
improved compared to PLA on days 14 and 28 (p< 0.05). Serum 
TNF-α was significantly lower with BSG than PLA on day 28 (p< 
0.01). Pearson’s Chi2 analysis of the CSD demonstrated that 28 
days of BSG significantly (p< 0.001) improved the likelihood of 
improving total sleep time by at least 45 minutes. A secondary 
analysis of the women-only cohort also demonstrated significant 
(p< 0.05) improvements in pain, RSQ, LSEQ, and POMS-SF.
Conclusion: Daily BSG supplementation decreased pain and 
improved restorative sleep after one week, while sleep quality 
and mood improved after 14 days in all subjects and the wom-
en-only cohort. BSG increased total sleep time and decreased 
serum TNF-α in healthy adults with self-reported poor sleep sec-
ondary to mild-to-moderate musculoskeletal pain.
Support (if any): Laila Nutraceuticals, Vijayawada, India

Abstract citation ID: zsaf090.0942

0942
THE ASSOCIATION OF INSOMNIA WITH CIRCULATING 
BIOMARKERS OF ACCELERATED AGING: A 
SYSTEMATIC REVIEW
Joshua Hicks1, Calvin Chang1, Zahra Izadi1, Arshdeep Marwaha2, 
AJ Hirsch Allen3, Mohammadreza Hajipour1, Najib Ayas4

1 University of British Columbia, 2 University of Sakatchewan, 3 
The University of British Columbia, 4 UBC

Introduction: Insomnia is a prevalent sleep disorder defined by 
difficulty initiating or maintaining sleep or waking up earlier 
than intended. Studies suggest that insomnia may contribute to 
premature biological aging and increase susceptibility to age-re-
lated health complications. Various circulating biomarkers of 
biological aging have been used to assess the aging processes; 
increased biological age compared to chronologic age indicates 
premature biological aging. This study aims to systematically 
review and summarize the literature with respect to the relation-
ship between insomnia and circulating biomarkers of premature 
aging.
Methods: Following the 2020 PRISMA guidelines, five elec-
tronic databases (MEDLINE, Embase, CINAHL, Cochrane, 
PsycINFO) were searched from inception to October 2024. 
Eligibility criteria included full manuscript English studies on 
adult humans with insomnia that evaluated a circulating marker 
of aging. We only included studies that assessed insomnia 
symptoms and severity with validated sleep surveys or by the 
Diagnostic and Statistical Manual of Mental Disorders. Quality 
assessments were conducted using standard methods.
Results: Twenty-two studies (17422 participants) were included 
in our analysis: biomarkers included telomere length (TL, n=17 
studies), epigenetic age acceleration (EAA, n=3), mitochondrial 
DNA (MtDNA, n=1) and klotho (n=1), a protein involved in the 
aging process. Several studies (N=13) found insomnia was asso-
ciated with reduced TL, with greater reductions in more severe 
insomnia, as indicated by higher survey scores. Additionally, 
there was a positive correlation between the number of insomnia 
symptoms and the degree of EAA. Single studies on MtDNA 
copy number and klotho showed lower values in insomnia. One 
study found longer TL in insomnia that was not significant. 
However, despite promising associations, the findings are under-
mined by the variety of surveys (five surveys) used and subse-
quent definitions of the control and exposure group.

Conclusion: Insomnia is associated with increased biomarkers 
of premature aging, such as reduced TL and EAA. Although the 
data is suggestive, the inconsistency and breadth of methodo-
logical approaches limits the conclusions that can be made. This 
underscores the need for further research in this area, including 
the study of additional markers not included in our review (e.g. 
sirtuin levels, autophagic activity), and the association of these 
markers with robust age-related clinical outcomes.
Support (if any): 
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EXAMINATION OF SAVORING, SAVORING BELIEFS, AND 
MULTIDIMENSIONAL SLEEP HEALTH IN ADULTS WHO 
ARE AGE 65 YEARS AND OLDER
Caitlan Tighe1, Hailey Dorazio1, Grace Lynch1, Christina Sacco1, 
Brooke Sullivan1, Declan Miles1

1 Providence College

Introduction: Savoring is an approach to positive emotion reg-
ulation that involves thinking about and appreciating positive 
experiences. Few studies have examined associations of savor-
ing with sleep; those that have focused on sleep-related impair-
ment and sleep disturbance without assessing associations with 
multidimensional sleep health. The current study expands on 
the existing literature by evaluating the association of savoring 
beliefs with multidimensional sleep health and estimating the 
frequency of engagement in savoring in a sample of adults who 
are age 65 years and older.
Methods: Study aims were assessed using a cross-sectional 
survey. Recruitment and study procedures occurred online. 
The sample included 148 adults who were 65-82 years old 
(M=69.6, SD=4.1); 63.5% identified as women, 36.5% as men. 
Participants completed self-report questionnaires assessing 
sociodemographic characteristics, perceived health status, and 
engagement in savoring during the past 30 days; savoring beliefs 
(i.e., perceived savoring ability) were assessed via the Savoring 
Beliefs Inventory and multidimensional sleep health via the 
RU_SATED V4.0 questionnaire. Hierarchical regression was 
used to test the association of savoring beliefs with multidimen-
sional sleep health; gender, age, and self-rated health status were 
included in the model as covariates. Frequency counts were used 
to estimate engagement in savoring.
Results: Adjusting for gender, age, and self-rated health status, 
savoring beliefs were positively associated with multidimensional 
sleep health (β=.24, p=.003). Approximately 75% of participants 
reported engagement in savoring during the day at least some 
days in the past 30 days, and approximately 39% reported savor-
ing before attempting to initiate sleep at least some days.
Conclusion: In this sample of  adults aged 65 years and older, 
higher perceived savoring abilities were significantly associated 
with better subjective, multidimensional sleep health. Most of 
the sample reported some extent of  engagement in daytime 
savoring, with comparatively fewer people reporting savoring 
before sleep on a regular basis. This study adds to the grow-
ing literature linking positive psychological constructs with 
sleep health. Future directions for this research may include 
conducting prospective, microlongitudinal studies to evaluate 
daily, temporal associations of  savoring and sleep health, and 
experimental studies to evaluate the effect of  savoring on sleep 
health.
Support (if any): 
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SLEEP AND COGNITIVE TRAJECTORIES AMONG 
OLDER ADULTS WITH SUBJECTIVE COGNITIVE 
DECLINE: THE ROLE OF AGE
Jing Huang1, Nancy Perrin2, Sarah Szanton2, Adam Spira3, 
Chakra Budhathoki2, George Rebok1, Junxin Li2

1 Johns Hopkins University, 2 Johns Hopkins University School of 
Nursing, 3 Johns Hopkins Bloomberg School of Public Health

Introduction: Growing evidence indicates that subjective cogni-
tive decline (SCD), characterized by self-reported cognitive dete-
rioration without measurable cognitive impairment, may be an 
early indicator of Alzheimer’s disease. The impact of sleep dis-
turbance on cognitive decline in individuals with SCD, and the 
extent to which this differs across age groups, remains unknown. 
This study investigated the association between baseline sleep 
disturbance and a 10-year trajectory of cognitive performance in 
individuals with SCD and examined if  this association differed 
between age groups (50–64 years and ≥65 years).
Methods: Using six waves (2010–2020) of the Health and 
Retirement Study, we included individuals aged ≥50 years who 
were cognitively unimpaired with SCD at baseline and had ≥3 
waves of cognitive function data (n = 1,372). Sleep disturbance 
was assessed using the modified Jenkins Sleep Scale, while global 
cognitive function was measured with the 27-point Modified 
Telephone Interview for Cognitive Status (TICS-M). Latent 
growth curve modeling was employed to examine the associations 
between sleep disturbance and cognitive trajectories, controlling 
for sociodemographic and health factors. To explore potential 
age-related differences, an interaction term between sleep distur-
bance and age group was included in the model. Subgroup anal-
yses were conducted when the interaction term was statistically 
significant.
Results: Results showed that sleep disturbance was not signifi-
cantly associated with cognitive change rate in SCD individuals 
overall. However, a significant sleep disturbance by age group 
interaction was observed, when added to the model (estimate = 
-0.05, 95%CI: -0.08, -0.01). Further subgroup analyses revealed 
that in those aged 50–64 years (n = 814), baseline sleep distur-
bance was not significantly associated with cognitive change 
(estimate = 0.02, 95%CI: -0.01, 0.04). In contrast, among those 
aged ≥65 years (n = 558), poorer sleep at baseline was associ-
ated with accelerated cognitive decline (estimate = -0.04, 95%CI: 
-0.07, -0.01).
Conclusion: These findings suggest that sleep disturbance may 
impact cognitive decline more with advancing age in individuals 
with SCD, underscoring the importance of sleep health for older 
adults. Future research could investigate the potential of sleep 
interventions to mitigate further cognitive decline in older adults 
with SCD.
Support (if any): This study is supported by the National 
Institutes of Health (NIH) through fellowship F99AG088437.
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ENHANCING COGNITIVE HEALTH THROUGH SLEEP-
BAND THERAPIES: A CALL TO ACTION FOR ADVOCACY 
AND REIMBURSEMENT PATHWAYS
George Duval1

1 AI-Mednavigators

Introduction: Mild cognitive impairment (MCI) and age-related 
cognitive decline present significant challenges for aging popula-
tions. Slow-wave sleep (SWS) has been shown to play a crucial 
role in cognitive health, particularly in memory consolidation 
and brain repair. Emerging technologies, such as sleep-bands 
utilizing closed-loop acoustic stimulation, have demonstrated 
potential in enhancing SWS. However, the integration of sleep 
studies into diagnostic frameworks for MCI and the lack of 
reimbursement pathways for sleep-band therapies hinder their 
clinical adoption and accessibility.
Methods: This work synthesizes evidence from recent peer-re-
viewed studies on the efficacy of acoustic stimulation tech-
nologies in enhancing SWS. Policy analysis was conducted to 
evaluate existing reimbursement frameworks for sleep-related 
devices, such as CPAP, and their adaptability for sleep-band 
therapies. Additionally, actionable steps for clinicians, research-
ers, and policymakers were proposed to address current barriers 
to implementation.
Results: Current studies highlight the clinical potential of sleep-
band technologies in improving SWS and mitigating cognitive 
decline in aging populations. Despite these promising results, the 
absence of established reimbursement models and limited inte-
gration of sleep studies into MCI diagnostic protocols remain 
critical barriers. Lessons from CPAP reimbursement pathways 
suggest a viable framework for developing similar pathways for 
sleep-bands, emphasizing clinical validation, regulatory align-
ment, and stakeholder engagement.
Conclusion: Sleep-band therapies represent a promising inter-
vention for enhancing SWS and addressing cognitive decline in 
aging populations. To realize their potential, advocacy is needed 
to include sleep studies in MCI diagnostic protocols and estab-
lish reimbursement pathways similar to those for CPAP devices. 
Collaborative efforts among clinicians, policymakers, and 
researchers are essential to advancing these goals and improving 
access to sleep-band therapies.
Support (if any): No external funding was received for this work.
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SLEEPLESS GOODBYE: UNDERSTANDING BEREAVED 
DEMENTIA CAREGIVER SLEEP QUALITY THROUGH A 
TELEPHONIC SURVEY
Yingyan Huang1, Megan Petrov1, Julie Fleury1, Zachary Baker1

1 Edson College of Nursing and Health Innovation, Arizona State 
University

Introduction: Dementia is a leading cause of death among older 
adults (65+) in the U.S. Caring for a person with dementia wors-
ens family caregivers’ sleep quality, which may persist following 
bereavement. Few studies have explored post-death sleep qual-
ity in bereaved dementia caregivers. Caregiving characteristics 
and psychological resources of bereaved dementia caregivers 
may influence their post-death sleep quality differently. This 
study aimed to characterize post-death sleep quality, examining 
independent associations of caregiving characteristics (i.e., age, 
sex, relationship types) and psychological resources (i.e., cop-
ing styles) with post-death sleep quality in bereaved dementia 
caregivers.
Methods: A cross-sectional phone survey included 581 bereaved 
dementia caregivers. Post-death restless sleep was measured 
using the following item: “During the past week, your sleep 
was restless”, and the responses were coded as “Yes” or “No”. 
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Pre-death sleep duration was measured in hours using the fol-
lowing question: “On a typical care day in the month before 
[Care Recipient] died, how much time per day and night did you 
spend asleep?” Restoration-oriented and loss-oriented coping 
styles were assessed with the Dual Coping Inventory. Regression 
models estimated the associations between age, sex, relationship 
type to the deceased (e.g., spouse, child), coping styles, and post-
death sleep quality, controlling for pre-death sleep duration.
Results: Most bereaved dementia caregivers (n=389; 67.8%), 
with an average time since death of 4.6 years, reported short pre-
death sleep duration (< 7 hours). Approximately half  (n=259; 
44.6%) reported post-death restless sleep within the past week. 
Sex and relationship type were not associated with post-death 
sleep quality. In the unadjusted model, a one-unit increase in 
loss-oriented coping style was associated with an increased like-
lihood (OR: 1.74; 95% CI:1.32-2.30) of restless sleep. In adjusted 
(controlling for sex, family relationship type, coping styles, and 
pre-death sleep duration) models, a one-unit increase in loss-ori-
ented coping style was associated with an increased likelihood 
(OR: 1.47; 95% CI: 1.07-2.02) of restless sleep.
Conclusion: Restless sleep among bereaved dementia caregivers 
was common, particularly those using more loss-oriented cop-
ing strategies. Empirical studies using representative samples can 
help validate these findings. Qualitative work is also warranted 
to better understand subjective sleep experiences, which might 
help inform interventions to improve sleep.
Support (if any): 
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RECIPROCAL ASSOCIATIONS BETWEEN DAILY SLEEP 
AND PAIN AMONG INDIVIDUALS WITH RHEUMATOID 
ARTHRITIS
Christina Mu1, Katie Stone2, Fei Jiang3, Aric Prather4, 
Patricia Katz5

1 University of California, San Francisco, 2 California Pacific 
Medical Center Research Institute, 3 Department of Epidemiology 
and Biostatistics, University of California, San Francisco, 4 
Department of Psychiatry and Behavioral Sciences, University of 
California San Francisco, 5 Department of Medicine, Division of 
Rheumatology, University of California San Francisco

Introduction: Rheumatoid arthritis (RA) is a chronic autoim-
mune condition characterized by joint pain. Self-reported poor 
sleep is common in RA. This study examined the potential recip-
rocal relationship between sleep health and pain in RA.
Methods: Participants completed four waves of data collection 
with approximately 6 months between visits. 118 participants 
completed at least one wave of data collection with 7-day daily 
diary collecting multidimensional information on sleep (e.g., 
timing, perceived sufficiency) and pain severity (e.g., night, 
morning). A linear mixed-effects model was used to examine 
the associations between sleep (the primary predictor) and the 
next-day pain (outcome). Fully adjusted models controlled for 
age, sex, race, education, marital status, health covariates (e.g., 
depression), and medication use. Statistical significance was 
defined as p-value<.05.
Results: The sample mean age was 57.9 years and 87.3% were 
female. Overall, those with more severe average pain for the day, 
night pain, morning pain, and joint stiffness had longer sleep 
onset latency, more nighttime awakenings, and lower perceived 

sleep sufficiency (feeling rested). This between-person effect 
remained significant when examining the inverse of the relation-
ship, such that those with longer sleep onset latency, nighttime 
awakenings, and lower sleep sufficiency had more average pain 
for the day, night pain, morning pain, and joint stiffness. Turning 
to the daily associations, experiencing night pain, morning pain, 
and joint stiffness were associated with longer sleep onset latency, 
more nighttime awakenings, and lower sleep sufficiency the fol-
lowing night’s sleep. Average pain for the day was associated 
with lower sleep sufficiency and this association was reciprocal. 
Inversely, earlier bedtime and later waketime were associated 
with more night pain and joint stiffness the following day.
Conclusion: Findings highlight the daily and temporal rela-
tionship between sleep and pain. Average pain for the day and 
sleep sufficiency were found to have a reciprocal relationship, yet 
this relationship was not observed for sleep timing, sleep onset 
latency, and nighttime awakenings.
Support (if any): This research was supported by the National 
Institute of Arthritis and Musculoskeletal and Skin Diseases 
(Award No. R01-AR072040).
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TOTAL SLEEP TIME MODULATES THE ASSOCIATION 
BETWEEN SLEEP EFFICIENCY AND MORTALITY: 
INSIGHTS FROM BIG DATA
Arash Maghsoudi1, Amir Sharafkhaneh1, Javad Razjouyan1

1 Baylor College of Medicine

Introduction: Sleep efficiency (SE) and total sleep time (TST) 
are crucial parameters for sleep quality and quantity and affect 
health outcomes. Previous studies suggest an association between 
poor sleep metrics and increased mortality. This study explores 
how TST modulates the relationship between SE and survival 
using a large-scale polysomnography (PSG) dataset.
Methods: We analyzed PSG data of 134,225 patients from the 
VA Corporate Data Warehouse (CDW) spanning 1999–2024. 
A large language model (LLM), with >95% accuracy, was 
employed via prompting to extract TST and SE. We used unsu-
pervised k-mean clustering method on SE and TST to identify 
the optimal number of clusters, i.e. five strata: high TST & high 
SE (high-high); low TST & low SE (low-low); low TST & high 
SE (low-high); intermediate TST & intermediate SE (mid-mid); 
and intermediate TST and low SE (mid-low). We compared the 
mortality rate among these strata.
Results: The low-low cluster (TST, 105.0 minutes; SE, 33.3%), 
had the highest mortality rate (33%) and the high-high cluster 
(TST, 400.8 minutes; SE, 89.5%) had the lowest mortality rate 
(12%). Additionally, when comparing the low-low and low-high 
clusters, the one with lower SE showed a higher mortality rate 
(33% vs 21%). Comparing mid-low to low-high clusters showed 
higher mortality rate in the former (25% vs 21%). The Charlson 
Comorbidity Index (CCI) exhibited a direct negative relation-
ship with SE, with higher CCI values associated with lower SE, 
namely, average CCI of 0.9 for SE of 89.5% (high-high cluster), 
and 1.9 for SE of 33.3% (low-low cluster).
Conclusion: We confirmed that higher TST and SE associated 
longevity. Among those with decreased TST, diminishing SE is 
associated with increased mortality. As TST declines, the impor-
tance of SE in modulating mortality will be highlighted. Further 
analysis is warranted to assess the interactions of medical inter-
ventions in the interplay of TST and SE.
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Support (if any): Supported by National Heart, Lung, and 
Blood Institute (NHLBI) K25 funding (#:1K25HL152006-01).
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VALIDATION OF SELF-REPORTED SLEEP DURATION 
USING THE METHOD OF TRIADS AMONG OLDER 
ADULTS WITH SLEEP DISTURBANCES
Emily Xu1, Gawon Cho2, Anne Chen2, Jarett Talarcyzk2, 
Margaret Dolye2, Brienne Miner2

1 Yale School of Medicine, 2 Yale University

Introduction: Self-reported measures of sleep duration (SD) 
may not be accurate, especially among older adults. However, 
comparisons of self-report with actigraphy or polysomnography 
(PSG) alone may have limitations, as actigraphy is not a direct 
measure of sleep, and PSG may be skewed by the “first night 
effect.” Thus, we employed the method of triads, an estimation 
technique using sleep diaries and two additional objective meas-
ures, to robustly assess the validity of SD collected by sleep diary.
Methods: Seventy community-living adults ≥55 years with symp-
toms of insomnia and/or daytime sleepiness ≥once/week completed 
an 8-day home-based protocol with 7 days of sleep diary (done 
electronically using daily email reminders or on paper per partici-
pant preference), 7 nights of EEG-headband (Beacon Biosignals), 
7 days and nights of wrist actigraphy (Philips Respironics), and 
one night of home-based PSG (NOX Medical). SD measures 
from the sleep diary, EEG-headband, and actigraphy were aver-
aged over 7 days, while SD from PSG represented one night of 
measurement. The method of triads, a technique in factor and 
path analysis, was used to estimate validity coefficients (VC), which 
represent the correlation between an individual measure and the 
“true” latent SD value in a triangular comparison. We constructed 
two triads among: 1) sleep diary-, actigraphy-, and PSG-measured 
SD; and 2) EEG-headband-, actigraphy-, and PSG-measured SD. 
Bootstrapping was used to calculate 95% confidence intervals.
Results: Mean age was 73 years ±9 years, 59% were women, and 
27% were minority race/ethnicity. Pairwise correlations between 
sleep diary-reported SD and actigraphy or PSG were low (r< 
0.30). In the first triad, the VC for sleep diary-reported SD was 
0.35 (95% CI 0.08-0.70); in comparison, VCs for actigraphy 
(0.74, 0.30-1.3) and PSG (0.75, 0.33-1.9) showed stronger per-
formance when compared to latent SD. In the second triad, VCs 
for EEG-headband, actigraphy, and PSG were 0.67 (0.28-0.90), 
0.71 (0.44-1.0), and 0.78 (0.52-1.1), respectively.
Conclusion: Sleep diary-reported average SD is a weak measure 
of latent SD when validated in a triangular comparison with 
actigraphy and PSG. Future work examining the association of 
SD with adverse outcomes among older adults with sleep distur-
bances should use objective measures to evaluate SD.
Support (if any): 
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COGNITIVE BEHAVIORAL THERAPY FOR MILD 
COGNITIVE IMPAIRMENT IN OLDER ADULTS
Akiko Noda1, Kunihiro Iwamoto2, Masato Okuda1, 
Fumihiko Yasuma3

1 Chubu University Graduate School of Life and Health Sciences, 
2 Nagoya University Graduate School of Medicine, 3 Chubu 
University

Introduction: Mild cognitive impairment (MCI) is a transitional 
state from normal cognition to dementia. Identifying predictors 
of dementia in individuals with MCI is of great interest. The prev-
alence of MCI in adults older than 60 years increases with age and 
a lower level of education. Sleep fragmentation, insufficient sleep, 
and irregular sleep–wake rhythm can increase levels of beta-am-
yloid and phosphorylated tau levels. Given the relationships 
between sleep and cognitive function, it is important to examine 
the efficacy of non-pharmacological cognitive behavioral therapy 
for insomnia (CBT-I) as the first step in insomnia. We investigated 
the effects of CBT-I on cognitive function in older adults.
Methods: Twenty volunteers aged 60 years or older (mean age 
70.1 ± 4.7 years) with suspected MCI using Touch Panel-type 
Dementia Assessment Scale (TDAS) were included in this study. 
Participants taking tranquilizers or hypnotic medications and 
those with moderate-to-severe sleep disordered breathing (SDB) 
were excluded. Cognitive function was assessed using the Mini-
Mental State Examination (MMSE), Wisconsin Card Sorting 
Test (WCST), and N-back tasks. To assess the severity of SDB at 
home, we used a portable device to perform (SAS-2100, NIHON 
KODEN, Tokyo, Japan) the home sleep apnea test. Sleep com-
plaints were evaluated using the Pittsburgh Sleep Quality Index 
(PSQI). CBT-I involved three components. The first was to dis-
cuss sleep hygiene recommendations, such as avoiding caffeine 
before bedtime and avoiding napping. The second was informing 
and supporting individuals to change their bedroom and bed-
time activities, such as going to bed only when sleepy. The third 
component was sleep restriction therapy. The Chubu University 
Ethics Review Committee approved the study protocol. We 
obtained written informed consent from each participant after 
fully explanation of the protocol.
Results: Ten participants were enrolled in the CBT-I group and 
10 in the control group. The CBT-I group showed significant 
improvement in the percentage of correct answers on the 2-back 
tasks, WCST category achievement, TDAS score, and PSQI, 
however, the control group did not.
Conclusion: CBT-I may positively affect cognitive function in 
older adults with MCI. Our findings suggest that the appro-
priate management with CBT-I should thus be considered as a 
non-pharmacological adjunct for MCI.
Support (if any): 
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ASSESSING SLEEP QUALITY IN A PILOT SAMPLE OF 
CHRONIC PAIN PATIENTS: A COMPARATIVE STUDY OF 
PSQI AND OURA© RING MEASURES
Soamy Montesino Goicolea1, Pedro Valdes-Hernandez1, Eric 
C. Porges1, Cameron Smith1, Olga Nin1, Yenisel Cruz-Almeida1

1 University of Florida

Introduction: This study focuses on two critical aspects of health 
and well-being in middle-aged and older individuals: sleep qual-
ity and pain. It compares two contrasting yet complementary 
methods of evaluating sleep quality. The first is the Pittsburgh 
Sleep Quality Index (PSQI), a validated self-reported measure 
commonly used in sleep research. The second is the OURA© 
Ring, a wearable technology that collects objective sleep data. 
By integrating subjective and objective measures, this research 
aims to provide a more comprehensive understanding of sleep 
quality, particularly in individuals experiencing chronic muscu-
loskeletal pain.
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Methods: The study analyzed baseline and post-intervention 
data from 33 adults with chronic musculoskeletal pain (pain 
>4/10 for ≥3 months) and self-reported sleep disturbances (PSQI 
>5). Participants completed pain and sleep questionnaires and 
experimental pain assessment. Objective sleep measures, includ-
ing sleep duration, latency, and efficiency, were collected over 30 
days using the OURA© ring. PSQI and OURA© outputs were 
compared to identify equivalent sleep components (C1–C5). 
Data analysis included Pearson’s and Spearman’s correlations, 
with partial correlations conducted and significance set at p < 
0.05 after correction for multiple comparisons.
Results: The analysis revealed significant correlations between 
several PSQI components and their OURA©-derived equiva-
lents. PSQI component 2 (C2) showed a strong positive corre-
lation with OURA© sleep latency (r = 0.797, p = 0.008), while 
PSQI questions 2, 3–1, and 4 demonstrated moderate to strong 
correlations with their OURA© counterparts (r = 0.50–0.83, p 
≤ 0.049). Sleep duration (C3) correlated strongly with its equiv-
alent (r = 0.66, p = 0.002), but sleep latency over 30 minutes 
(PSQI5a), sleep efficiency (C4), and sleep disturbances (C5) 
showed no significant correlations. Total PSQI and component 
C2 also correlated moderately with pain measures, including 
WOMAC, MPQ, and GCPS (r = 0.45–0.58, p ≤ 0.026).
Conclusion: These results emphasize the need to integrate sub-
jective and objective measures for a comprehensive assessment 
of sleep quality. Discrepancies, particularly in sleep latency and 
disturbances, highlight the limitations of the PSQI. Further 
research is needed to refine sleep evaluation methods in aging 
populations with chronic pain.
Support (if any): UF CTSI Pilot Grant, UL1TR001427, UF 
CAMPAS Pilot Grant P30AG059297, UF Pepper OAIC Pilot 
Grant P30AG028740, P0344553
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PREVALENCE OF OBSTRUCTIVE SLEEP APNEA IN THE 
ELDERLY ACROSS THE UNITED STATES THROUGH 2050
Elroy Boers1, Meredith Barrett2, Adam Benjafield2, Leanne Kaye2, 
Atul Malhotra3, Jean-Louis Pepin4, Alison Wimms2, Jeff Armitstead2, 
Kimberly Sterling2, Peter Cistulli5

1 ResMed, 2 ResMed Science Center, 3 University of California, 
San Diego, 4 Grenoble Alpes University, 5 University of Sydney

Introduction: Chronic conditions such as cardiovascular disease, 
diabetes, and chronic obstructive pulmonary disease are associ-
ated with obstructive sleep apnea (OSA). These conditions are 
more prevalent in older adults, who may be at heightened risk 
for OSA. Studies on OSA prevalence have primarily focused on 
individuals aged up to 70 years, leaving a significant gap in data 
regarding the population >70 years. Therefore, it is crucial to 
assess the prevalence of OSA in this group. We aimed to estimate 
the prevalence of OSA among older adults across the United 
States through 2050.
Methods: A dynamic open-cohort Markov model was con-
structed to simulate changes in population structure from 
2020 to 2050. Parameters for population growth, the progres-
sion of  OSA, body mass index (BMI) trajectories, all-cause 
mortality, and mortality linked to OSA and BMI were based 
on estimates from existing literature and were modeled across 
various subgroups categorized by age, sex, and BMI trends, 
updated every five years. OSA prevalence was adjusted 
according to age, sex, and BMI subgroups. The projection of 

OSA prevalence (defined as AHI >5) was focused on individ-
uals aged 70-85 years.
Results: From 2020 to 2050, the prevalence of OSA in older 
adults is projected to increase substantially. The overall preva-
lence of OSA with AHI ≥ 5 is expected to rise by 136%, from 11.9 
(33%) million cases in 2020 to 28.2 (53.7%) million cases in 2050. 
For older females, the prevalence of OSA (AHI ≥ 5) will see an 
increase of 159%, from 4.7 million (23% of females 70-85 years) 
cases in 2020 to 12.1 million (45.0%) cases in 2050. For older 
males, the increase will be more moderate than for females, with 
a rise of 121%, from 7.3 million (45.7%) cases in 2020 to 16.1 
million (63.4%) cases in 2050.
Conclusion: The prevalence of OSA in older adults is expected 
to rise significantly through 2050, with the most pronounced 
increase among older females. The potential clinical implications 
of these findings highlight the need for targeted healthcare strat-
egies in the United States to address the anticipated growth in 
OSA burden in the aging population.
Support (if any): ResMed

Abstract citation ID: zsaf090.0953

0953
WITHDRAWN

Abstract citation ID: zsaf090.0954

0954
IMPACT OF SEX, AGE, AND ETHNICITY ON 
SLEEP PARAMETERS AND DISORDERS: A 
POLYSOMNOGRAPHIC ANALYSIS
Harshil Modi1,Moon Park1,Viraj Jain1,Lourdes DelRosso2

1 UCSF Fresno, 2 UCSF, Fresno

Introduction: Sleep patterns and disorders, such as obstruc-
tive sleep apnea (OSA) and periodic limb movements of sleep 
index (PLMI), vary by age, sex, and ethnicity. Despite research 
on these disorders, the interaction of demographic factors like 
age, sex, and ethnicity on sleep architecture and disorder sever-
ity remains underexplored. This study investigates sex, age, and 
ethnicity-based differences in sleep parameters and severity of 
apnea-hypopnea index (AHI) and PLMI.
Methods: This retrospective analysis utilized polysomnography 
data from 711 adults (mean age 56.9 ± 17.2 years, 53% female). 
Participants were stratified by age (18–40, 41–50, 51–60, 61–70, 
and >70 years), sex, and ethnicity. Ethnic groups included White, 
Black, Hispanic, Asian, and Other. All the polysomnographic 
parameters were analyzed. Pearson correlation coefficients 
were calculated to examine the relationship between age and 
adjusted sleep parameters Logistic regression models adjusted 
for AHI and PLMI to evaluate demographic influences on sleep 
outcomes.
Results: Women exhibited shorter Rem Latency (-4,981 ± 
4,823 ms vs. -3,724 ± 5,014 ms; p = 0.004) and higher WASO 
(-2,802 ± 2,569 ms vs. -1,953 ± 2,434 ms; p = 0.010) compared 
to men, particularly in the 41–60 age group. Age was positively 
correlated with WASO (r = 0.16; p < 0.001) and negatively with 
Sleep efficiency (r = -0.25; p < 0.001) and TST (r = -0.26; p < 
0.001). Ethnic differences were notable: The mean AHI (Apnea-
Hypopnea Index) varied by ethnicity, with the highest observed 
in Blacks (mean AHI = 23.20, SD = 27.80), followed by Hispanics 
(mean AHI = 20.02, SD = 25.11), while Whites had a mean AHI 
of 14.80 (SD = 17.71). PLMI (Periodic Limb Movement Index) 
was highest among Whites (mean PLMI = 22.28, SD = 30.80) 
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and Asians (mean PLMI = 18.11, SD = 36.48), while Blacks had 
the lowest mean PLMI (mean PLMI = 11.69, SD = 14.09).
Conclusion: Sex and ethnicity significantly influence RL, WASO, 
and PLMI, while age predicts SE and TST declines. OSA sever-
ity was worse in Blacks and Hispanics, while PLMI was worse 
in whites. These findings emphasize the need for tailored clinical 
approaches addressing demographic-specific sleep disparities.
Support (if any): none
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IDENTIFYING SOCIOECONOMIC, BEHAVIORAL, AND 
HEALTH PROFILES AND THEIR ASSOCIATION WITH 
SLEEP HEALTH DISPARITIES: A CLUSTERED ANALYTIC 
APPROACH
Astrid Zamora1, Velarie Ansu Baidoo2, Erica Jansen3

1 Stanford University School of Medicine, 2 University of Miami 
Miller School of Medicine, 3 University of Michigan School of 
Public Health

Introduction: Sleep health is influenced by socioeconomic, 
behavioral, and health factors, yet limited research has explored 
how distinct subgroups based on shared characteristics are asso-
ciated with sleep health outcomes. This study aimed to identify 
and explore clusters of individuals based on socioeconomic, 
behavioral, and health profiles and examine sleep health dispar-
ities across clusters.
Methods: NHANES 2017-2018 (N=5,811) data were analyzed 
using K-means clustering to classify participants into sub-
groups based on socioeconomic, behavioral, and health factors. 
Variables included income-to-poverty ratio, education, marital 
status, household size, food insecurity, smoking and alcohol 
consumption, BMI, and depression. Variables were standard-
ized, and K-means clustering was performed with a maximum 
of three clusters. Sleep health was assessed across five dimen-
sions—regularity, timing, duration, satisfaction, and alertness—
and summarized into a composite score (0–5), with scores ≥3 
classified as “good” sleep health. Weighted logistic regression 
models examined associations between cluster membership and 
sleep health, adjusting for age, gender, and race/ethnicity.
Results: The mean age was 47.2 years (SE=0.6), with 51.7% 
female. Three clusters were identified: cluster 1 (23.6%), the “dis-
advantaged and high health risk” group, had lower income, edu-
cation, larger households, and higher food insecurity; this group 
also had higher BMI, depression, and were more likely to smoke 
and drink. Cluster 2 (58.4%), the “moderately advantaged and 
healthier” group, had higher education, moderate income, 
household sizes, lower depression, a more moderate BMI, and 
fewer smokers and drinkers. Cluster 3 (17.9%), the “advan-
taged and low health risk” group, had higher income, education, 
smaller households, and lower food insecurity; this group also 
had lower BMI, minimal depression, and were least likely to 
smoke or drink. Compared to cluster 2 (ref. group), cluster 1 
had 74% higher odds of poor sleep health (95% CI: 1.53, 1.97; 
p< 0.0001), while cluster 3 had 80% higher odds (95% CI: 1.34, 
2.34; p=0.0004).
Conclusion: This study identified subgroups with distinct socio-
economic, behavioral, and health profiles linked to sleep health. 
Interestingly, the more advantaged cluster had worse sleep health 
than the moderately advantaged cluster. Future research should 
replicate these findings with longitudinal data to explore causal 
relationships.

Support (if any): ANZ was supported by Stanford University 
School of Medicine’s Propel Postdoctoral Scholars Program.
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SUBJECTIVE VS OBJECTIVE SLEEP MEASURES 
AMONG OLDER ADULTS WITH TRAUMATIC BRAIN 
INJURY
Claire Pfaeffle1, Lauren Masino1, Christine Johnston1, 
Emerson Wickwire1, Jennifer Albrecht1

1 University of Maryland Baltimore

Introduction: Traumatic brain injury (TBI) is a common fall-re-
lated injury among older adults that increases risk for sleep 
complaints. Subjective and objective sleep measures ensure a com-
prehensive account of sleep, yet there is limited data on the con-
cordance between subjective and objective measurements of sleep 
in this population. The purpose of this study was to compare sub-
jective and objective measures of sleep in older adults with TBI.
Methods: Adults aged 65 and older treated for TBI within 72 
hours of injury at a single trauma center who provided informed 
consent were included. Assessments were conducted starting at 
2-weeks post injury. Subjective sleep was assessed via a stand-
ardized sleep diary completed daily for one week. Objective 
sleep was assessed via actigraphy (Phillips Actiwatch Spectrum 
Plus®), with participants wearing the device on their non-dom-
inant hand for one week. This study focused on study partici-
pants with complete subjective and objective data at the 2-week 
assessment. We compared subjective and objective mean val-
ues of total sleep time (TST), sleep efficiency (SE), time to bed 
(TTB), wake time (WT), wake after sleep onset (WASO), and 
sleep onset latency (SOL) and tested differences between groups 
using Student’s t-tests.
Results: Participants included 46 older adults (74.5 [SD 7.9] 
years). Subjective and objective measures of TST differed signif-
icantly (subjective TST mean 7.7 hrs. (SD 1.6) vs. objective TST 
mean 6.7 hrs. (SD 1.8), p <.01). The measure of SE also differed 
significantly (subjective SE mean 84.7% (SD 10.8) vs. objective 
SE mean 73.9% (SD 17.2), p <.001). There was no statistically 
significant difference for TTB, WT, SOL, or WASO.
Conclusion: Among older adults with TBI, significant subjec-
tive-objective discrepancies were observed based on self-report 
sleep diaries and actigraphy over one week. Notably participants 
reported less TST and lower SE than what was observed via actig-
raphy. These findings support consensus recommendations for 
multimethod assessments of sleep among individuals with TBI.
Support (if any): R01AG076441 (National Institute of Aging) 
(PI: JSA)
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INFLAMMATION, NEURODEGENERATION, AND SLEEP 
IN AGING: A STUDY IN COGNITIVELY HEALTHY OLDER 
ADULTS
Natalie Pandher1, Leslie Yack1, Esther Li1, Brianne Bettcher2, 
Rowan Saloner1, Kaitlin Casaletto1, Lea Grinberg1, 
Thomas Neylan1, Joel Kramer1, Christine Walsh1

1 University of California, San Francisco, 2 University of Colorado

Introduction: A lower Ab42/40 ratio has been linked with shorter 
sleep duration and disrupted NonREM stage 3 sleep (N3), but 
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it is unclear how it relates to sleep efficiency (SE). The associa-
tion of inflammatory markers and sleep, having relied on actig-
raphy or single-night EEG, is also mixed. Interleukin 6 (IL-6) is 
increased with decreased N3, increased wake after sleep onset 
(WASO), and daytime sleepiness. In men, IL-6 is lower with 
higher total sleep time. In women, IL-6 is lower with fewer night-
time arousals, and TNF-α is lower with more N3 sleep. Using 
multi-night frontal EEG, we hypothesize that a) lower Ab42/40 
ratio is associated with poorer sleep efficiency, and b) increased 
IL-6 is linked to less N3 in men and more WASO in women.
Methods: 23 cognitively unimpaired older males (M=76.2, 
SD=5.8 yrs) and 26 females (M=73.6, SD=5.6 yrs) used mul-
ti-night frontal EEG sleep-monitoring devices (Zeo, Inc; ABM, 
Inc) and had quantified plasma IL-6, TNF-α, and Ab42/40. 
Data were analyzed with Pearson correlations, partial correla-
tions, and ANOVAs where appropriate using SPSS.
Results: Lower Ab42/40 was associated with lower SE 
(R2=0.483, beta=.586, t=2.190, p=.05, n=15) and increased 
WASO (R2=0.520, beta=-.546, t=-2.121, p=.06, n=15). In 
males, higher levels of plasma IL-6 and TNF-α were linked to 
less time in N3 (IL-6: r=-4.23, p=0.045; TNF-α: r=-3.8, p=0.07). 
Higher plasma IL-6 was also associated with increased nighttime 
awakenings in males (r=0.411, p=0.05). We did not identify any 
significant relationships in women.
Conclusion: Our findings suggest that a lower Ab42/40 ratio is associ-
ated with decreased sleep efficiency and increased wake after sleep onset 
in cognitively unimpaired older adults. Additionally, elevated IL-6 levels 
were associated with reduced N3 sleep and more nighttime arousals in 
males but not females. While no sex differences were observed in the rela-
tionship between Ab42/40 and sleep, this data highlights the potential 
role of inflammation, particularly IL-6, in modulating sleep architecture 
and cognitive function in older adults. These results underscore the need 
for further investigation into the sex-specific mechanisms underlying 
sleep disturbances and their impact on aging and neurodegeneration.
Support (if any): Rainwater Charitable Foundation, Hillblom 
Foundation, R01AG060477, R01AG064314, R01AG027859
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ECOLOGICAL MOMENTARY COGNITIVE TESTING OF 
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Introduction: Poor sleep is linked to cognitive decline in older 
adults, particularly in people living with dementia (PLWD). As 
dementia progresses, sleep quality often worsens, underscoring 
the need for ongoing monitoring of both sleep and cognitive 
function. This study examined the associations between cogni-
tive function (assessed both at a single time point and daily) and 
sleep in PLWD.
Methods: Seventy-three PLWD participated in ecological 
momentary cognitive testing (EMCT) via web links sent to their 
caregivers’ smartphones three times/day over seven days, using 

the NeuroUX platform (Quick Tap 1 [QT1], Quick Tap 2 [QT2], 
or Matching Pairs [MP]). Baseline data were analyzed as part 
of an ongoing clinical trial (NCT05452031) testing a dyadic 
sleep intervention for PLWD and their caregivers. PLWD also 
completed the Mini-Mental State Examination [MMSE]. Sleep 
was assessed via daily ecological momentary assessment [EMA] 
diaries, completed by caregivers. Cognitive measures included 
median total scores [TS], median reaction times [RT], intra-in-
dividual variability [SD], and within-day variability for the 
three EMCTs, along with total MMSE scores. Sleep quality was 
assessed using a daily “good sleep” variable across seven days, 
indicating no difficulty falling or staying asleep (1=good sleep, 
0=poor sleep). Pearson correlation analyses were performed.
Results: Of the 73 PLWD, 66 had at least one valid EMCT dur-
ing the seven days and 43 had valid data for all seven days. The 
mean MMSE score was 15.05 (SD 8.92), and the mean “good 
sleep” score was 0.59 (SD 0.37). A lower SD of the median RT 
across all days was significantly associated with better sleep (r=-
0.25, p=0.047), while other metrics (median TS, median RT) 
were not related to sleep. The association between cognitive 
performance and sleep was stronger in the evening than in the 
morning or afternoon, although the difference was not statisti-
cally significant. MMSE scores were not significantly correlated 
with sleep.
Conclusion: Daily variability in cognitive performance on the 
QT1 EMCT is significantly associated with subjective sleep qual-
ity, while MMSE scores are not. By leveraging smartphone-based 
cognitive assessments, caregivers and healthcare providers can 
gain real-time insights into the relationship between sleep quality 
and fluctuations in cognitive performance.
Support (if any): NIH R01AG076756 (PI: Song)
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ASSOCIATION BETWEEN INFLAMMATORY MARKERS 
AND SLEEP QUALITY IN FAMILY CAREGIVERS OF 
PEOPLE LIVING WITH DEMENTIA
Diviya Khullar1, Anna Papazyan2, Cathy Alessi3, Jennifer Martin4, 
Yeonsu Song5

1 University of California, Los Angeles,, 2 University of California, 
Los Angeles, 3 VA Geriatric, Research, Education and Clinical 
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Research, Education, and Clinical Center, VA Greater Los Angeles 
Healthcare System, 5 School of Nursing, University of California 
Los Angeles

Introduction: Family caregivers of adults with dementia often 
report poor sleep quality due to the demands of caregiving. 
Poor sleep, due to shorter sleep duration and/or disturbed sleep, 
has been linked to inflammatory processes. Previous research 
has identified elevated levels of C-reactive protein (CRP), tumor 
necrosis factor alpha (TNF-□), and interleukin-6 (IL-6) as sig-
nificant markers of poor sleep. Additionally, interleukin-10 (IL-
10) and interferon-gamma (IFN-□) are involved in inflammatory 
processes that may impact sleep but have not been evaluated in 
caregivers. This pilot study aimed to examine the relationship 
between sleep quality and inflammatory markers in family car-
egivers of people living with dementia (PLWD).
Methods: Data were collected from 18 caregivers enrolled in a 
dyadic behavioral sleep study involving PLWD and their fam-
ily caregivers (NCT05102565). Plasma samples from caregivers 
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were analyzed for inflammatory markers, including CRP, IL-6, 
IL-10, TNF-□, and IFN-□. The Pittsburgh Sleep Quality Index 
(PSQI) global score was used to assess sleep quality. Spearman 
correlations coefficients (□) were calculated, with a significance 
threshold of p < 0.20, given the pilot nature of the study.
Results: Among the 18 caregivers, the mean PSQI score was 
6.6□ 3.6. IL-6 showed a slight positive correlation with the PSQI 
score (□ □ =0.18, p=0.025). Both IL-10 and IFN-□ were signifi-
cantly associated with PSQI global scores (□ □ =0.28, p=0.03 for 
IL-10 and □ □ =0.27, p=0.001 for IFN-□). CRP levels showed 
a minimum positive correlation with the PSQI score (□=0.07, 
p=0.19). A slight negative correlation was observed between 
PSQI scores and TNF-□ □ levels (□=-0.10, p< 0.01).
Conclusion: In this pilot study, higher PSQI scores were associ-
ated with elevated levels of IL-6, IL-10, IFN-□, and CRP lev-
els, suggesting a link between poor sleep quality and increased 
immune and inflammatory marker levers in caregivers. The neg-
ative correlation observed between PSQI and TNF-□ is contrary 
to what is noted in literature reviews; however, this is due to the 
small sample size. Larger studies are needed to confirm these 
findings and further explore the health implications of poor 
sleep among caregivers of PLWD.
Support (if any): This study was supported by National Institute 
on Aging (K23AG055668, Song) and VA Greater Los Angeles 
Healthcare System, Geriatric Research, Education and Clinical 
Center.
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AGE-RELATED PATTERNS IN SLEEP DURATION 
ACROSS THE ADULT LIFESPAN IN THE U.S.: INSIGHTS 
FROM A LARGE-SCALE STUDY USING WEARABLE 
TECHNOLOGY
Eunjin Lee1, Eric Zhou2, Eun Yeon Joo3, Hyun Gi Ahn4, Aly Suh5

1 Sungshin Women University, 2 Harvard Medical School, 3 
Department of Neurology, Neuroscience Center, Samsung Medical 
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Electronics Co., Ltd, Suwon, Republic of Korea, 5 Sungshin 
Women’s University

Introduction: Sleep duration is known to evolve as we age, yet 
large-scale studies characterizing this across the lifespan are lim-
ited and are often reliant upon self-report data, which can be 
biased by a number of factors (e.g., social desirability, research 
participation). We leveraged wearable technology to collect 
information on sleep duration at the population level to assess 
sleep duration and variability across adulthood.
Methods: Data was analyzed from 274,128 adults (ages 20–69 
years) in the U.S. who wore a consumer wearable device 
(Samsung Galaxy Watch). The longest continuous nighttime 
sleep period(18:00 to 6:00) was used for analyses, with data 
filtered to only include those with at least 20 weekdays and 8 
weekends of tracked sleep over the past 3 months. Descriptive 
statistics examined sleep duration and variability, while t-tests 
compared differences across age groups (by decade) and between 
weekday/weekend sleep (social jetlag).
Results: Adult sleep durations across the lifespan were: 20-29 
years (x̄=7hours 42minutes, SD=47 minutes), 30-39 years(x-
̄=7hours 35minutes, SD = 49minutes), 40-49 years(x ̄=7hours 
32 minutes, SD =51minutes), 50-59 years(x̄=7 hours 34 min-
utes, SD = 52minutes), and 60-69 years (x̄=7hours 45min-
utes, SD=56minutes). During weekdays, 40-49 years recorded 

the shortest average sleep duration (x̄=7hours 33 minutes, 
SD=50.75), compared to 60-69 years (x̄=7hours 45minutes, 
SD=56.36, p< 0.001). Social jetlag was observed across all age 
groups, with those between 40-49 years exhibiting the greatest 
difference between weekday vs. weekend sleep (Δ=34 minutes 
more on weekends), while those between 60-69 years experi-
enced the smallest difference (Δ=20minutes more on weekends). 
Similarly, sleep variability, measured by the standard deviation 
of sleep duration, was highest in the 40-49 age group and low-
est in the 60-69 group, suggesting middle-aged adults have more 
irregular sleep patterns due to work and family obligations.
Conclusion: These findings provide data describing typical sleep 
durations across the lifespan. In contrast to common clinical guid-
ance, older adults appear not to sleep less than younger adults. 
Adults between 40-49 years are likely to face challenges with insuf-
ficient sleep during the weekdays, possibly reflecting the considera-
ble work and childrearing responsibilities of this age group.
Support (if any): This work is supported by SAMSUNG 
Electronics Co.,Ltd.
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INVESTIGATING THE CORRESPONDENCE BETWEEN 
SELF-REPORTED AND SMART-BED SLEEP HEALTH 
THROUGH NOVEL FOUR-DIMENSIONAL GRAPHICAL 
MODELING TECHNIQUES
Meredith Wallace1, Margaret Kuzemchak1, Lan Yu1, Daniel Buysse2, 
Rachel Conlon2

1 University of Pittsburgh, 2 University of Pittsburgh School of 
Medicine

Introduction: The self-reported Ru-SATED questionnaire meas-
ures overall subjective sleep health. Although psychometrically 
valid, the extent to which it corresponds to objective sleep health 
is unknown. Our particular interest is in the objectively-meas-
ured sleep Amount, Regularity, and Timing (ART), which are 
most directly amenable to objective measurement and behavio-
ral intervention. We used novel modeling and graphical methods 
to investigate how self-reported multidimensional sleep health 
relates to the ART of sleep, as measured with a smart-bed.
Methods: The analytic sample included N=2,625 Sleep 
Number®bed users who completed the Ru-SATED 4.0 scale, 
which measures multidimensional sleep health in the past 
month. Participants had 7-28 days of smart-bed data in the pre-
vious month (Mean[SD] age = 52.0[16.1], 55.3% female, 79.2% 
White, 5.8% Black). From the smart-bed data, we computed the 
average duration of restful sleep (Amount), standard deviation 
(SD) of sleep midpoint (Regularity), and average sleep midpoint 
(Timing). We extended Response Surface Modeling principles 
to explore how complex combinations of smart-bed ART data 
related to Ru-SATED. Novel graphical techniques were used to 
illustrate this four-dimensional relationship.
Results: The ART of smart-bed data explained 10% of the var-
iance in Ru-SATED scores. The highest Ru-SATED scores (i.e., 
best subjective sleep health) were observed in those with the 
combination of longer objective restful time (≥5 hours), low mid-
point variability (< 1 hour SD), and a midpoint between 1:00-
5:00AM (i.e., all but the most extreme early/late midpoint). The 
lowest Ru-SATED scores (i.e., worst sleep health) were observed 
in those with the combination of high midpoint variability (> 3 
hours SD) and either long/late (>5 hours, > 5:00AM) or short/
early sleep (< 5 hours, < 12:00AM).
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Conclusion: The smart-bed-measured Amount, Regularity and 
Timing of sleep corresponded to self-reported Ru-SATED scores, 
further establishing the validity of Ru-SATED. Ru-SATED was 
associated with the combination of objective sleep measures, 
rather than any single measure, and was effectively visualized 
using innovative four-dimensional graphic techniques. This fur-
ther validates the conceptualization of sleep health as a multi-
dimensional construct and may assist with presenting clinically 
relevant information regarding patient sleep health patterns and 
goals.
Support (if any): RF1AG056331 (PI: Wallace), PI-Initiated 
grant from Sleep Number Corporation (Conlon)
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AGE, SLEEP AND INFLAMMATION: A CORRELATIONAL 
STUDY
Dominique Lorrain1, Denis Bélisle1

1 Université de Sherbrooke

Introduction: This correlational study explores the relationship 
between sleep and inflammation in aged individuals. Cytokines 
are involved in various central nervous system processes, includ-
ing wakefulness, appetite, mood regulation, sexual behaviors, 
and thermoregulation. Sleep disorders commonly associated 
with aging, such as insomnia, circadian disruptions, sleep apnea, 
and periodic leg movements, might have significant biological 
impacts on the inflammatory system and immune functions. 
Aging is also associated with increased levels of some inflam-
matory markers.
Methods: 77 individuals (women: 51, men: 26) aged 60–87 years 
(mean age 69.8 ± 6.1 years) were recruited from the community. 
None were using psychoactive drugs. Participants underwent 
three nights of polysomnographic sleep recording in the labo-
ratory: the first night served for adaptation and sleep disorder 
assessment, while nights two and three were for experimentation. 
A 19-channel EEG montage was used with additional sensors 
for eye movements, muscle activity, respiration, and leg move-
ments. Fasting, resting venous blood was drawn in the morning 
upon awakening for further measurement of cytokine receptors 
IL-1α, IL-1β, IL-1RA, IL-6, IL-8, IL-10, TNFα and sTNFR1 in 
serum (Milliplex). Questionnaires assessed health (SF-36), sleep 
quality (PSQI), anxiety (BAI), and depressive symptoms (BDI, 
POMS).
Results: Periodic Leg Movement during Sleep (PLMS) was cor-
related to four inflammation markers (IL10 (.361), IL6 (.307), 
IL1B (.264) IL1A (.227)), the most of any other sleep variables, 
clearly indicating that PLMS is associated with a prolonged 
state of inflammation. sTNFR1 was the biomarker most asso-
ciated with other variables (Micro-arousal (-.375), AHI (Apnea 
Hypopnea Index:.278), #Arousal (-.261), Stage1 (-.238), POMS 
(.401)). The first three variables are sleep disrupters and Stage1 
augments when there is less of deeper sleep states, it seems coun-
terintuitive that they would consistently negatively correlate with 
an anti-inflammatory marker. AHI was further correlated with 
IL1RA (.277).
Conclusion: Correlations are modest but many and significant, 
pointing toward a definite role of sleep in inflammatory pro-
cesses. The signaling relevance of biomarkers, being pro, anti or 
both, depending on circumstances, remains ambiguous.
Support (if any): 
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INSOMNIA SYMPTOMS AND PHYSICAL FUNCTION 
IN OLDER VETERANS DURING AND AFTER VA 
REHABILITATION: A FEASIBILITY STUDY
Julia Boyle1, Michael Perlis2, Patricia Bamonti1, Jonathan Bean3, 
Kelly O’Malley4, Jane Driver4, Michael Grandner5, Jennifer Moye3

1 Office of Research and Development & New England GRECC, 
VA Boston Healthcare System, 2 Department of Psychiatry, 
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Medicine, University of Arizona

Introduction: Older adults admitted to subacute rehabilitation 
are at a critical window in the recovery of physical function, 
yet older Veterans are susceptible to sleep difficulties which may 
impact this recovery. This study aimed to determine the feasibil-
ity of evaluating sleep and physical function in older Veterans 
at admission, discharge, and 1-month post-discharge from sub-
acute rehabilitation using patient-reported, actigraphy, and per-
formance-based measures.
Methods: Veterans aged 60+ were approached within 1 week 
of admission to VA Boston’s subacute rehabilitation. Each 
participant completed the Insomnia Severity Index(ISI)(clini-
cally meaningful difference[CMD]=6), the Activity Measure for 
Post-Acute Care(AM-PAC)(CMD=4), and two performance 
measures (gait speed; chair stands) at admission, discharge, 
and 1-month follow-up. All participants completed wrist-worn 
ActiGraph GT3X+ accelerometer for 1 week at admission. 
Descriptive and frequency analyses were used to identify comple-
tion rates and preliminary descriptive data at three time points.
Results: Thirty-six Veterans were approached for participation; 
20 refused with 8 declining due to concerns about wearing the 
actigraph and 5 declining due rehabilitation demands. Sixteen 
participants(Mean age=75±6.4years; 100%male; 94%White) 
completed actigraphy and all self-reported measures at admis-
sion; of these, 14(88%) completed measures at discharge and 
12(75%) at 1-month post-discharge. Most Veterans(88%) were 
unable to complete gait speed or chair stands at all time points 
due to functional difficulties during admission and/or could not 
be assessed face-to-face due to travel difficulties post-discharge. 
Veterans were lost to follow-up due to rehospitalization(n=3) 
or patient death(n=1). For the 12 Veterans with complete data, 
AM-PAC scores improved from admission(Mean=49.9±8.1) 
to discharge(Mean=54.2±6.1), with minimal changes post-dis-
charge (Mean=53.2±10.8)(overall 41.6% met/exceeded 
CMD=+4). Conversely, ISI scores improved from admission 
(Mean=10.8±7.3) to discharge (Mean=6.2±5.8)(25% met/
exceeded CMD=-6) but worsened again 1-month post-discharge 
(Mean=10.6±7.4)(33.3% met/exceeded CMD=+6).
Conclusion: It is feasible to assess insomnia and physical func-
tion through self-reported measures in older Veterans during 
and after subacute rehabilitation. Performance and actigra-
phy-based measures were less feasible/barriers to participation 
in this environment given recovery demands, lower functional 
status, and face-to-face difficulties post-discharge. Veterans may 
benefit from targeted behavioral sleep interventions during this 
transitional period and such interventions may confer additional 
benefits regarding daytime function.
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DIVE INTO SLEEP ARCHITECTURE
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Ruckshanda Majid2
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Introduction: Delta (N3) or slow-wave sleep, essential for 
restorative processes, is believed to decline with age, potentially 
impacting sleep quality and cognition. Previous studies on this 
relationship have shown inconsistent results. We performed a 
cross-sectional analysis to examine age-related changes in sleep 
architecture across adult age groups.
Methods: Baseline adult PSG studies performed between July 
1 and December 7, 2024, at Memorial Hermann Texas Medical 
Center, were reviewed. We excluded titration studies due to their 
potential impact on sleep architecture. Total sleep time (TST) 
and sleep stage distribution, with a focus on N3, were analyzed 
across three age groups: Group 1 (18–30 years) Group 2 (31–
60 years), and Group 3 (>60 years), using ANOVA and linear 
regression analysis (95% confidence intervals when applicable).
Results: A total of 159 studies were reviewed. The average ages 
for Group 1 (12 subjects), Group 2 (82 subjects), and Group 3 (65 
subjects) were 23.8 ± 4, 47.7 ± 8.2, and 68.8 ± 6.8 years, respec-
tively. The TST was lowest in Group 3 (246 minutes, p < 0.05), 
as was the sleep efficiency (63%, p = 0.0003). Sleep latencies did 
not differ between groups. When comparing the sleep stages (per-
centage means), only stage N1 was statistically different (longest 
in Group 3, p = 0.0008) representing 15.8% of TST. In addition 
to demonstrating an increase in N1 with age (R² = 3.3%, p = 
0.02), linear regression analyses also demonstrated a decrease in 
N3 with age (R² = 2.5%, p = 0.046). The respiratory disturbance 
index (RDI) using AASM V.3 criteria, increased across the groups 
(18.5, 23.7, 36.9 events/hour respectively, p = 0.002).
Conclusion: This study demonstrates age-related changes in 
sleep architecture, which include reduced TST, lower sleep effi-
ciency, a higher proportion of N1 and decreased total N3 sleep 
with age. The observed increase in RDI is consistent with our 
current understanding of the relationship between age and 
obstructive sleep apnea. These alterations in sleep patterns 
may have far-reaching consequences. Larger population studies 
investigating the impact of such sleep architectural changes on 
cognitive functioning, memory consolidation, and overall health 
in adults are needed.
Support (if any): None.
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Introduction: Poor sleep raises the risk for physical functioning diffi-
culties and safety concerns, such as falls, in older adult populations. 
However, there is insufficient literature on sleep in older Veterans 
receiving care in VA inpatient rehabilitation settings during and 
after hospitalization. Furthermore, we do not sufficiently under-
stand Veterans’ perceptions of the importance of their sleep and 
physical abilities during this recovery process. The present analysis 
assessed older Veterans’ perceptions of sleep, physical ability, and 
interest in pursuing non-pharmacological sleep interventions after 
completing their treatment at a VA subacute rehabilitation unit.
Methods: Veterans aged 60+ were approached ≤1 week prior to 
discharge from VA Boston’s subacute rehabilitation. Veterans 
completed a brief  semi-structured interview. Using frequency 
analyses, we determined how many Veterans believed their sleep 
and physical abilities were important to their recovery, believed 
their sleep impacts their physical abilities, how many were inter-
ested in non-pharmacological sleep interventions, when this 
intervention should occur, and how many believed this sleep 
intervention should include physical activities.
Results: Fourteen Veterans (Mean age=75.4±6.6 years; 100% 
male; 93% White) completed the brief  semi-structured inter-
views prior to discharge. All Veterans (100%) reported that their 
sleep and physical abilities were important to their overall recov-
ery and that their sleep impacts their physical abilities. Most 
(71%) expressed interest in a non-pharmacological intervention 
to help them sleep. Veterans shared that the intervention should 
occur during (50%), after (7.1%) or both during and after (29%) 
subacute rehabilitation. The majority (71%) reported that phys-
ical activity should be incorporated into the sleep intervention.
Conclusion: This analysis highlighted Veterans’ perception 
regarding the importance of their sleep and physical function-
ing, particularly as it relates to their physical recovery process. 
This data also demonstrates a high level of Veteran interest in 
receiving non-pharmacological sleep interventions to promote 
their recovery. A natural next step would be to develop and study 
an intervention to support Veterans’ sleep and physical abilities 
during and/or after their discharge from subacute rehabilitation.
Support (if any): IK1RX004762-01 (BOYLE PI); 1 150 
RX003430-01 (BEAN PI); K24 AG069176 (BEAN PI)
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SLEEP, CIRCADIAN RHYTHMS, AND COGNITIVE 
FRAILTY IN OLDER CHINESE IMMIGRANTS: 
PROTOCOL FOR AN OBSERVATIONAL STUDY
Ruixue Cai1, Chenlu Gao1, Zhong Liu2, Lei Gao1, Kun Hu1, 
Peng Li1

1 Massachusetts General Hospital/ Harvard Medical School, 2 
Massachusetts General Hospital

Introduction: Immigrant workers are integral members of the 
American society. While efforts have been made to support their 
health needs, the challenge of caring for their aging parents has 



A419

B. Clinical Sleep Science and Practice VI. Adults: Sleep and Aging, Sleep and Gender

SLEEP, Volume 48, Supplement 1, 2025

often been overlooked. These aging parents, whose lives are 
closely tied to their adult children, are referred to as the ‘zeroth 
generation’ immigrants. Compared with first-generation immi-
grants, these ‘zeroth generation’ immigrants may experience even 
higher rates of sleep and circadian rhythm disturbances, due to 
factors linked to immigration and acculturation. This observa-
tional study aims to examine the relationships of sleep and cir-
cadian rhythms with frailty and cognition among older Chinese 
immigrants in the US.
Methods: We plan to recruit Chinese immigrants aged ≥65 years 
old to complete a series of tests and questionnaires. Specifically, 
we will assess participants’ general cognitive abilities (Mini-
Mental State Exam), episodic memory (word list recall, story 
recall task), working memory (digit span test), and executive 
function (Trail making task, Stroop test). Grip strength and 
walking speed will be tested to assess frailty. Participants will 
also wear an actigraphy device and complete sleep diaries for 10 
consecutive days. Questionnaires will collect demographic infor-
mation, lifestyle, chronotype, living conditions, language experi-
ence, education and employment history, immigration and travel 
history, medical history and medication use, frailty, sleep quality, 
sleepiness, migration-acculturative stress, depressive symptoms, 
and subjective cognitive decline.
Results: We anticipate enrolling 200 participants, balanced by immi-
gration generation and sex, in the first phase of the study. We antici-
pate that the zeroth-generation participants experience poorer sleep 
and circadian health, including lower sleep quality, shorter sleep 
duration, increased daytime sleepiness, and greater rest-activity 
rhythm disturbances, as well as higher frailty prevalence and worse 
cognitive performance than their first-generation immigrant peers. 
Additionally, we expect that heightened acculturative stress mediates 
the associations between sleep and circadian health, with frailty and 
cognition, particularly in the zeroth-generation immigrants.
Conclusion: This study will provide new insights into the sleep 
and circadian health challenges faced by the zeroth-generation 
Chinese immigrants and their impact on frailty and cognitive 
aging. Findings will inform interventions and policies to pro-
mote health equity, addressing the specific needs of this vulner-
able demographic.
Support (if any): 
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CONTROLLED TRIAL INVESTIGATING A 
STANDARDIZED CORN LEAF EXTRACT ON SLEEP IN 
HEALTHY ADULTS WITH SLEEP DIFFICULTIES
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1 Unigen Inc., 2 KGK Science Inc., 3 KGK Science Inc

Introduction: Difficulties falling and/or staying asleep affects 
over one quarter of American adults. Current management 
strategies include prescription sleep aids; however, long-term use 
is associated with adverse effects and natural alternatives may 
provide safer and more effective relief. UP165, a standardized 
corn leaf extract (CLE), has shown to bind melatonin receptors, 
increase melatonin synthesis and increase total sleep time (TST) 
and deep sleep in rodents and in a pilot clinical trial. Therefore, 
this study investigated the safety and efficacy of CLE on sleep 
quality in a healthy population.

Methods: This clinical trial enrolled 80 healthy adults (18-
65 years; n=40/group) with difficulties falling and/or staying 
asleep. Participants were assigned to CLE or placebo for 28 
days. Following a 7-day run-in period, objective (actigraphy with 
electroencephalogram) and subjective (Pittsburgh Sleep Quality 
Index; PSQI) sleep measures, were assessed at baseline (Day 0), 
and Days 14 and 28, with safety assessed at screening and Day 
28.
Results: At Day 14, there was an increase in rapid eye move-
ment (REM) (6.4 vs. -3.2 min; p=0.042) and decrease in awake 
duration (-17.9 vs. 17.0 min; p=0.021) for participants supple-
mented with CLE compared to those on placebo. At Day 28, 
there were increases in TST (35.2 vs. -16.9 min), REM (8.3 vs. 
-4.4 min) and light sleep time (30.8 vs. -12.4 min) for the CLE 
group compared to the placebo group (p< 0.05). Compared to 
placebo, participants supplemented with CLE demonstrated 
significantly shorter sleep onset latency and less sleep fragmen-
tation by Day 14. CLE improved sleep efficiency and increased 
sleep maintenance on both Days 14 and 28. The PSQI sleep 
latency score decreased from baseline at Days 14 and 28 for the 
CLE group whereas the Placebo group decreased at Day 28 only 
(p< 0.05). Post-hoc analysis supported these findings with a sig-
nificant increase of 35.7 min in non-REM sleep at Day 28 for 
participants supplemented with CLE compared to a decrease of 
10.6 min for those on placebo. Supplementation with CLE was 
safe and well tolerated.
Conclusion: The current study suggests supplementation with 
CLE may improve sleep parameters in a healthy population with 
sleep difficulties.
Support (if any): Unigen Inc.
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SLEEP HEALTH COMPOSITE SCORE FOR QUALITY, 
DURATION, AND EFFICIENCY CORRELATED WITH 
BIOMARKER HOMA-IR AND COGNITIVE DECLINE IN 
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Introduction: Biomarker studies have evidenced the relationship 
between sleep, cognitive function, and dementia. Along with 
traditional biomarkers such as phosphorylated tau and amyloid 
beta, metabolic function markers such as the homeostasis model 
assessment of insulin resistance (HOMA-IR) have been associ-
ated with sleep and cognitive function.
Methods: A cross-sectional analysis of the Midlife in the United 
States Survey (MIDUS) using the MIDUS 2 Biomarker Project 
(204-2009) cohort with data from 1255 respondents. The project 
included biological assessments and subjective measures of sleep 
and cognitive function. We used a Random Forest Regression 
and linear regression models to predict HOMA-IR association 
with sleep and cognitive function. HOMA-IR was tested with 
a fasting blood draw. Sleep Health components were calculated 
with the Pittsburgh Sleep Quality Index (satisfaction/quality), 
daytime dysfunction (alertness), timing (usual bedtime), effi-
ciency (habitual sleep efficiency), and duration (sleep duration). 
Cognitive function with the Mood and Symptom Questionnaire 
(MASQ) Cognition control.
Results: Participants were middle-aged (mean 57.32) female 
(56.8%) recruited from three sites. The random forest regression 
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model (RFRM) accuracy explains 23% variability of HOMA-IR 
(R-squared= 0.23, mean square error=12.32). The importance 
of each predictor was assessed using % Mean Decrease in 
Accuracy (%IncMSE) with a higher value indicating a higher 
impact of the covariate on model accuracy.) Sleep efficiency 
(6.52%IncMSE), Sleep duration (5.28%IncMSE), and Sleep qual-
ity (3.21%IncMSE) were the most important covariates. Sleep 
quality had a significant negative correlation with HOMA-IR (p< 
0.001) and Cognitive Control (p=0.04) in linear regression model.
Conclusion: Poor scores in sleep health components efficiency, 
duration, and quality significantly predicted the biomarker 
HOMA-IR in a sample of middle-aged adults. Poor sleep qual-
ity correlated with worse HOMA-IR levels and lower cognitive 
control. Future studies should investigate the interplay between 
insulin resistance, sleep health, and cognitive impairment.
Support (if any): NIA 4R00AG079117-03 (PI= Weiss).
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NEIGHBORHOOD DEPRIVATION AND SLEEP HEALTH 
AMONG MIDDLE-AGED PRIMARY CARE PATIENTS
Britney Sun1, Morgan Bonham1, Fangyu Yeh1, Laura Curtis1, 
Julia Benavente1, Patrick Cecil1, Prophecy Agyare1, 
Rodolfo Zuleta1, Michael Wolf1, Minjee Kim1

1 Northwestern University Feinberg School of Medicine

Introduction: Poor sleep health, including short sleep dura-
tion, is linked to adverse health outcomes. While studies have 
investigated individual determinants of sleep health disparities, 
the role of structural determinants such as neighborhood dep-
rivation is less explored, especially in middle-aged adults. The 
objective of this study was to examine the relationship between 
neighborhood deprivation and self-reported sleep health among 
middle-aged primary care patients.
Methods: This interim analysis of the Health Literacy and 
Cognitive Function among Middle-Aged Adults (MidCog) study 
included English-speaking adults aged 35-64 recruited from an 
academic general internal medicine practice and 7 federally quali-
fied health centers in the Chicagoland area. Neighborhood depri-
vation was assessed using the 2021 Area Deprivation Index (ADI) 
linked to census blocks, categorized into terciles, with the high-
est tercile indicating the greatest deprivation. Multidimensional 
sleep health was measured using the RU-SATED questionnaire, 
while short sleep duration (< 6 hours) was derived from the 
Ultra-short Munich ChronoType Questionnaire. We examined 
the associations of neighborhood deprivation with sleep health 
and short sleep duration using univariate and multivariable 
regression models, adjusting for a priori covariates of age, sex, 
number of chronic conditions, and depressive symptoms (defined 
as PROMIS Depression T-score > 55).
Results: A total of 709 participants were included in the analysis 
(mean age 52.3 ± 8.1; 62% female; 45% non-Hispanic White, 38% 
non-Hispanic Black, 8% Hispanic; 55% with ≥ 2 chronic condi-
tions). The median sleep health score was 8 (IQR: 6-10), and 
7.5% of participants reported short sleep duration. Compared to 
the least deprived neighborhoods, living in more deprived neigh-
borhoods was significantly associated with poorer sleep health 
(high ADI: aβ [95% CI] = -1.52 [-2.01, -1.02], p< 0.001; moderate 
ADI: aβ [95% CI] = -0.74 [-1.22, -0.26], p=0.002) and higher risk 
of short sleep (high ADI: adjusted relative risk (aRR) [95% CI] = 
3.44 [1.37, 8.62], p=0.008; moderate ADI: aRR [95% CI] = 3.85 
[1.60, 9.26], p=0.003), after adjusting for covariates.

Conclusion: In this sample of middle-aged primary care patients, 
neighborhood deprivation was associated with poorer sleep 
health and insufficient sleep duration, which may contribute to 
neighborhood-level inequities in long-term health outcomes.
Support (if any): R01AG070212, K23AG088497-01
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RACE AND SEX-SPECIFIC ASSOCIATIONS OF 
EXCESSIVE DAYTIME SLEEPINESS AND SUBJECTIVE 
COGNITIVE DECLINE IN A SAMPLE OF COMMUNITY-
DWELLING OLDER-ADULTS
Anthony Briggs1, Joshua Gills1, Mark Bernard1, Luisa 
F. Figueredo2, Joanna Dominguez1, Elizabeth Weisgerber1, 
Fatou Barry3, Elena Valkanova4, Arlener Turner5, Girardin Jean-
Louis6, Ricardo Osorio2, Omonigho Michael Bubu2

1 NYU Grossman School of Medicine, 2 Department of Psychiatry, 
New York University Grossman School of Medicine, 3 NYU, 4 
University of South Florida, 5 University of Miami School of 
medicine, 6 University of Miami Miller School of Medicine

Introduction: Excessive daytime sleepiness (EDS) may serve as an 
early and potentially reversible risk factor for cognitive decline. 
Subjective cognitive decline (SCD) is a self-perceived decrease 
in cognitive abilities without any measurable evidence of objec-
tive cognitive impairment. SCD is associated with Alzheimer’s 
disease (AD) biomarkers. We examined the association between 
EDS and SCD in a diverse sample of community dwelling older 
adults stratified by sex and race.
Methods: Cross-sectional analysis of data from 186 communi-
ty-dwelling healthy older-adults (n = 103 whites, n = 83 blacks) 
participating in various NYU studies on sleep, aging and 
memory. EDS and SCD were characterized using the Epworth 
Sleepiness Scale (ESS) and Cognitive Change Index (CCI) ques-
tionnaire, respectively. AD biomarkers were assessed in plasma 
and included ptau181, and aβ42. Linear mixed effects models 
controlling for age, sex, race, aβ42, and ptau181, examined a 
main association of ESS with CCI values. Interactions between 
ESS*race, and ESS*sex on CCI were also examined.
Results: Participants were on average 72.7±6.5y of age, 68.8% 
female, 44.6% Black/African American, had 16.6±2.2y of educa-
tion, had an ESS of 4.2±3.7) (score range: 0 – 24; ≥11 is sugges-
tive of EDS), and 407.0±85.6 minutes of total seep time. Mean 
(SD) for CCI was 27.8 (8.69) [no complaints 20 and maximum 
complaints 100). In adjusted main effect models, ESS, Sex and 
Race were independently associated with CCI β[95% CI};β[ESS] 
=1.17 [-0.69-1.27], p < 0.001); β[Sex] =6.24 [-6.34 – 3.64], p < 
0.01), and β[Race] =-3.64 [-0.22 – 0.20], p < 0.05), respectively. 
Males and Whites were more likely to report subjective cogni-
tive concerns relative to females and Black/African Americans, 
respectively. Race by ESS interaction with CCI was significant, β 
[Race*ESS] = -1.37 [-0.08-0.14], p <.05). Blacks with lower ESS 
values were less likely to report subjective memory concerns. We 
found no sex by ESS interactions.
Conclusion: In this non-sleepy, cognitively healthy diverse sam-
ple of community dwelling older adults, EDS scores were asso-
ciated with SCD. Race and sex-specific associations were also 
observed, thus suggesting that EDS scores may represent an 
early marker of cognitive decline and useful for examining racial 
and sex differences in early onset AD risk
Support (if any): 24AARFD-1243696
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FOOD INSECURITY AND SLEEP AMONG COLLEGE 
STUDENTS IN A PUBLIC UNIVERSITY SYSTEM
Suzanna Martinez1, Sonali Singh1, Sevan Kalaydjian2, 
Michael Grandner3

1 UCSF School of Medicine, 2 UC Irvine, 3 University of Arizona 
College of Medicine

Introduction: Recent studies have documented alarmingly high 
levels of food insecurity (FI) among college students, with FI 
being associated with insufficient sleep. College campuses have 
quickly responded by establishing campus food pantries. It is 
unknown whether food pantries can improve sleep while experi-
encing food insecurity.
Methods: Online survey data were collected from a cross-sec-
tional sample of 1,599 college students who used Basic Needs 
Centers in the 10-campus UC system. Students were asked to 
report their number of visits to a food pantry in the past month, 
and to rate their sleep sufficiency (never to always). Demographic 
characteristics were obtained from institutional data. Using a 
multiple variable regression, we examined food insecurity and 
campus food pantry use (at least 1/mo) in relation to sleep suffi-
ciency controlling for demographic factors.
Results: Students on average were 23.44 years old (SD= 35.67), 
and 70% female. Almost one third (28%) had “enough sleep to 
feel rested” in the last 3 months. Of students who used the CFP, 
20% used it 1-3 times in the last month, and 29% used at least 4 
times. Preliminary results show that food insecurity was related 
to obtaining less sufficient sleep (β= -18.1, p < 0.001).
Conclusion: Food insecurity was associated with obtaining 
insufficient sleep among students attending a state university 
system, whereas CFP use showed no association. These findings 
highlight the critical need address to food insecurity as a factor 
that may hinder sufficient sleep.
Support (if any): Funded by the Center for Economic Justice at 
UC Santa Cruz

Abstract citation ID: zsaf090.0972

0972
PREDICTED AGE FROM SLEEP AND ACTIGRAPHY 
FEATURES: INSIGHTS FROM MACHINE LEARNING 
REGRESSION
Sebastian Moguilner1, Shahab Haghayegh2, Kun Hu3

1 Harvard Medical School, 2 Massachusetts General Hospital/
Harvard Medical School, 3 Massachusetts General Hospital/ 
Harvard Medical School

Introduction: Advanced wearable technologies allow non-inva-
sive ambulatory monitoring of physiological outputs/functions, 
including movement, sleep, and heart rate, all of which are 
changing with aging. The goal of this study is to test whether 
these ambulatory physiological measures can be integrated to 
better predict age using machine learning.
Methods: We analyzed the datasets of 22 healthy male adults 
between 20-40 years old (chronological age) in the Multilevel 
Monitoring of Activity and Sleep in Healthy People (MMASH) 
database. Using movement, sleep, and heart rate features derived 
from an accelerometer, inclinometer, and PPG sensors. A Lasso 
regression model was used to predict chronological age. The model 
was trained on standardized features over 1,000 bootstrap iterations 

(each sampling 90% of the data for training with replacement) to 
provide robust chronological age estimates in test sets.
Results: The Lasso regression model achieved high performance 
in predicting age (p < 0.001) with an averaged R-squared value of 
0.502 that is compared to the values achieved using brain activity 
data (fMRI) in large, diverse populations. The most important 
features that predicted age include (1) vector movement derived 
from raw acceleration data expressed in Newton-meter, (2) sleep 
efficiency (percentage of sleep time on total sleep in bed), (3) 
mean heart rate, (4) maximum heart rate across the 24 h, and (5) 
time duration of standing.
Conclusion: This study demonstrates the effectiveness of 
machine learning regression in predicting age using ambulatory 
data from wearables. The performance should be validated in 
larger populations across a wider age range and in females.
Support (if any): K99AG083234 and R01AG083799
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COMMON INADEQUATE SLEEP HEALTH BEHAVIORS 
AND ITS IMPACT ON INSOMNIA SYMPTOMS IN A NON-
CLINICAL POPULATION IN KOREA
Jee Hyun Kim1, Inho Yoon2, Dongyeop Kim3, Hye Ah Lee4

1 Ewha Womans University Seoul Hospital, Ewha Womans 
University College of Medicine, 2 Department of Neurology, Ewha 
Womans University Seoul Hospital, 3 Department of Neurology, 
Ewha Womans University Seoul Hospital, Ewha Womans 
University College of Medicine, 4 Clinical Trial Center, Mokdong 
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Introduction: This study examined the sleep hygiene status and 
inadequate sleep health behaviors in a non-clinical population in 
Korea, using the Korean Sleep Hygiene Practice Scale (SHPS-K) 
to investigate common inadequate sleep behaviors in different 
age groups and sex.
Methods: We recruited non-clinical adults (aged 18-65) without 
a history of neurologic, psychiatric, or medical disorders and 
diagnosed sleep disorders. An online survey was done using the 
SHPS-K, Pittsburgh Sleep Quality Index (PSQI-K), Insomnia 
Severity Index (ISI-K), and Epworth Sleepiness Scale (KESS). 
484 participants were enrolled (242 women, mean age of 43.8 □ 
12.77 years). The detailed answers for each item of the SHPS-K 
were analyzed between age groups, sex, and groups with and 
without insomnia symptoms (ISIS-K □ 15). Using receiver 
operating characteristic analysis in different age groups, we also 
determined the cutoff  values that could identify poor sleepers 
with insomnia symptoms (PSQI-K > 5 and ISI-K □ 15).
Results: The average total SHPS-K score was 71.2, with no sex 
difference. Mean ISI-K, PSQI-K, and KESS were not different 
between sex and age groups. The older participants had lower 
SHPS-K than the younger groups, with a significant trend for 
ages (p < 0.001). This trend was significant in both men and 
women. The most frequent inadequate sleep hygiene behaviors 
were doing irrelevant activities in bed, lack of regular exercise, 
sleep-in on weekends, staying in bed after waking up in the 
morning, lack of exposure to light during the day, and incon-
sistent bedtime. Men had poorer eating and drinking behaviors 
and complained of noise or light more than women. Women had 
poorer sleep scheduling and timing behaviors than men. Young 
adults with insomnia symptoms showed the highest SHPS-K 
than other age groups with insomnia (p < 0.001).
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Conclusion: This study showed that sleep-disturbing behaviors 
were different between age groups and sex. The group with insom-
nia symptoms showed worse sleep hygiene practices. Furthermore, 
young adults had significantly worse sleep hygiene than mid-
dle-aged or older adults. Sleep hygiene education could contribute 
differentially to improving sleep quality in non-clinical populations.
Support (if any): 
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MULTIDIMENSIONAL SLEEP HEALTH PROFILES 
BASED ON RU-SATED SCORES REPLICATE ACROSS 
TWO INDEPENDENT SAMPLES
Rachel Conlon1, Margaret Kuzemchak2, Lan Yu2, Daniel Buysse1, 
Meredith Wallace2

1 University of Pittsburgh School of Medicine, 2 University of 
Pittsburgh

Introduction: Multidimensional sleep health patterns relate to 
general health and functioning. We developed the Ru-SATED 4.0 
Multidimensional Sleep Health (MDSH) Scale, a self-reported 
measure of individuals’ Regularity, Satisfaction, Alertness, 
Timing, Efficiency, and Duration of sleep over the past month. 
In the present study, we applied clustering techniques in two sep-
arate samples to uncover subgroups of participants with similar 
MDSH profiles.
Methods: The Ru-SATED 4.0 Scale was completed by partic-
ipants recruited via: (1) YouGov.com (n=1,998; age=18-95y; 
Mage=49.6±17.2y; 53.1% women; 66.1% White, 10.7% Black, 
11.9% Latinx, 7.5% Multiple racial/ethnic identities), and (2) 
the Sleep Science Panel from the Sleep Number Corporation 
(n=2,830; age=19-90y; Mage=52.8±16.5y; 54.6% women; 79.3% 
White, 6.2% Black, 4.0% Latinx, 5.9% Multiple racial/ethnic 
identities). Each Ru-SATED dimension was dichotomized into 
“good” (scores of “often” or “always”) and “poor” (scores of 
“never,” “rarely,” or “sometimes”). Latent class analysis was 
used to identify subgroups with similar MDSH patterns in each 
sample. Secondary sleep measures related to duration, timing, 
and efficiency were calculated from the Pittsburgh Sleep Quality 
Index self-report questionnaire among YouGov participants and 
objective bed data from the past 7-28 days among Sleep Science 
Panel participants, and used in analyses to compare classes.
Results: In both the YouGov and Sleep Science Panel datasets, a 
4-class model fit the data best, revealing the following classes: (1) 
“Great sleep across dimensions,” (2) “Poor sleep across dimen-
sions,” (3) “Short, irregular, yet satisfying sleep,” and (4) “Low 
sleep efficiency, low satisfaction.” Membership in each class 
ranged from 10%–41% among YouGov participants and 21%–
31% among Sleep Science Panel participants. Post-hoc ANOVAs 
confirmed significant differences among the 4 groups on second-
ary measures of sleep duration, timing, and efficiency in both 
samples (ps< 0.01).
Conclusion: These findings support distinct underlying groups 
based on Ru-SATED self-reported MDSH patterns, which were 
replicated across two independent samples of adults in the U.S, 
and confirmed by self-report and objective sleep data. Future 
research is warranted to understand how these sleep health pro-
files relate to other aspects of health and may support efforts to 
increase access to personalized, high-quality sleep medicine.
Support (if any): Supported by an investigator-initiated, indus-
try-sponsored research grant from Sleep Number Corporation 
(PI:Conlon) and RF1AG056331 (PI:Wallace).
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EXPLORING THE FREQUENCY AND IMPACT OF 
OBSTRUCTIVE SLEEP APNEA ON QUALITY OF LIFE IN 
CHILDREN WITH CYSTIC FIBROSIS: A PROSPECTIVE 
OBSERVATIONAL STUDY
Elizabeth Osei-Kuffuor1, Aarti Shakkottai2

1 UT southwestern, 2 University of Texas Southwestern

Introduction:: Obstructive sleep, a disorder characterized by recur-
rent episodes of partial or complete upper airway obstruction 
during sleep, has been associated with poor quality of life (QoL) 
among other detrimental sequelae. Cystic fibrosis (CF) is a chronic, 
life-limiting genetic condition that affects multiple organ systems 
including the respiratory and gastrointestinal system. Emerging 
data suggest OSA is common among children with CF however, 
the impact of comorbid OSA on their QoL is still unknown.
Methods: In this single-center, prospective observational study, 
children aged 2-8 years with CF and /or their caregivers were 
asked to complete a validated OSA screening tool and two dis-
ease-specific QoL measures
Results: Forty-two children with CF participated in our study. 
The mean age of the participants was 8.8 years with a standard 
deviation of 4.34. There was a slight male predominance at 52%. 
12% of our participants were non-White and 6.4 % identified 
as Hispanic. 30.8% of the participants had public insurance. 
50% of the participants were on highly effective modulator ther-
apy (HEMT). 80.95% of our participants had a normal BMI 
and 11% were overweight/obese (overweight >/= 85%, obese 
>/=95%). Lung function was normal, on average, in our partici-
pants. 15% of the participants were found to be at high-risk sleep 
for OSA (proportion of positive responses >=0.33 on Pediatric 
Sleep Questionnaire-Sleep Disordered Breathing Disorder 
ScaleThe participants generally reported good quality of life 
(QoL), with an average score of 30.2 on the OSA-18. However, 
the average scaled score on the CF Questionnaire-Revised 
(CFQ-R) was 78.7, placing their QoL within the moderate range 
(scores between 60 and 80). Among those at high risk for OSA, 
the mean CFQ-R score was 75.1 and the mean OSA-18 was 50.6. 
The correlation coefficient between PSQ-SRBD and OSA-18 
was 0.586 with a P value of 0.001 and that between PSQ-SRBD 
and CFQ-R was 0.130 with a P value of 0.51.
Conclusion: There appears to be an increased frequency of OSA 
symptoms among children with CF as compared to the general pop-
ulation. Having symptoms seems to adversely affect QoL in these 
patients. Larger studies are needed to further explore this relationship.
Support (if any): 
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SLEEP-RELATED BREATHING DISORDERS IN 
SURGICALLY CORRECTED SINGLE VENTRICLE 
CONGENITAL HEART DISEASE PATIENTS
Jacob Pesachov1, Danny Del Cid-Linares1, Andrew Cheng1, 
Iris Perez1

1 Children’s Hospital Los Angeles

Introduction: Sleep-related breathing disorders (SRBD) are increas-
ingly recognized as significant comorbidities in pediatric patients 
with single ventricle congenital heart disease (SVCHD) who have 
undergone surgical correction. The impact of SRBD in these patients 

remains poorly understood. This study investigates the prevalence of 
SRBD in patients who have undergone the Fontan procedure.
Methods: We conducted a retrospective chart review of 54 pedi-
atric patients with SVCHD who had undergone the Fontan pro-
cedure and had polysomnography (PSG) between 2000 and 2024. 
Data was abstracted from patients’ most recent PSGs and included 
demographic characteristics, apnea-hypopnea indices (oAHI and 
CAI), end-tidal CO2 (ETCO2), and oxygen saturation metrics.
Results: The cohort’s mean age at the time of PSG was 7.4 years 
±4.8, with 67% male. 29/54 patients (54%) had OSA. 18/54 PSGs 
were performed pre- Fontan; 5 of which had PSG post Fontan. 
36 patients (67%) had PSG post-Fontan only. Pre-Fontan 
cohort had 7 mild OSA, 1 moderate OSA and 1 severe OSA. 
Post-Fontan cohort including those who had pre-Fontan PSG 
had 17 mild OSA, 5 moderate OSA and 3 severe OSA. There 
was improvement in oAHI in 3/5 patients who had pre and post 
Fontan PSG. 2/54 patients had CSA (CAI ≥ 5/hr.) and none met 
criteria for hypoventilation (ETCO2 >50 mmHg for >25% of 
total sleep time). The average oxygen saturation (SpO2) was 89% 
± 6.8.; average SpO2 nadir was 80.8% ± 7.9. SpO2 nadir of < 
87% was seen in 61% of patients.
Conclusion: There was a high prevalence of SRBD in pediatric 
patients with SVCHD patients’ post-surgical correction. Most 
patients demonstrated mild OSA. Our data suggest that early 
screening for SRBD in this population is essential.
Support (if any): 
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UNDERSTANDING CEREBRAL HEMODYNAMICS IN 
PEDIATRIC OBSTRUCTIVE SLEEP APNEA WITH NEAR-
INFRARED SPECTROSCOPY
Young Kim1, Emily Yu1, Lucy Block1, Eileen Danieu1, 
Patrick Sorenson1, Timothy Quang1, Brian Hill1, Ashura Buckley1, 
Bruce Tromberg1
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Introduction: Pediatric obstructive sleep apnea (POSA) is con-
cerning due to its links with cardiovascular, metabolic, and 
developmental health risks. While polysomnography (PSG) is 
the gold standard for diagnosing POSA, traditional OSA mark-
ers, like the apnea-hypopnea index (AHI), are not tailored to 
pediatric populations and do not fully address the impact of 
OSA on brain health. Understanding the effects of POSA on the 
brain is crucial for identifying potential neurocognitive impair-
ments and long-term consequences. Near-infrared spectroscopy 
(NIRS) techniques can provide cerebral hemodynamics non-in-
vasively by using light to probe tissue oxygenation. Cerebral 
hemodynamic oscillations, linked to autoregulatory mechanisms 
such as vasomotion and the glymphatic system, could enhance 
our understanding of POSA’s cerebral effects.
Methods: We assessed the feasibility of measuring cerebral 
hemodynamics with a smartphone-compatible NIRS device in 
60 pediatric patients (ages 3-12) with normal and affected sleep. 
Participants underwent a routine PSG sleep study with NIRS 
probes placed on the forehead and forearm. We calculated and 
compared metrics including respiratory rate (RR), heart rate 
(HR), and area under the curve (AUC) for very-low (VLFO) and 
low-frequency oscillations (LFO) across patients with different 
apnea severities from the NIRS data.
Results: NIRS-derived values of HR and RR were represent-
ative of PSG-measured values (r = 0.916 ± 0.05). Increased 
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severity of sleep apnea, as measured by AHI, was associated 
with stronger LFOs and VLFOs (r = 0.187, p=0.28; r =.35, 
p=0.038). These frequency ranges are known to be linked with 
compensatory mechanisms for vasomotion and autoregulation 
of cerebral blood flow. Higher AHI scores correlated with a 
more pronounced presence of these oscillations, suggesting that 
disrupted sleep patterns in pediatric obstructive sleep apnea may 
impact cerebral hemodynamics.
Conclusion: This study demonstrates the feasibility of assessing 
cerebral hemodynamics with a portable, smartphone-compati-
ble NIRS in pediatric sleep disorder patients, offering insights 
into the cerebral effects of pediatric obstructive sleep apnea. 
These findings suggest that NIRS could be a valuable, accessi-
ble adjunct for investigating the physiological impacts of sleep 
apnea in children, with potential for wider clinical application.
Support (if any): 
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ADHD AND VIGILANT ATTENTION AMONG SLEEP-
DISORDERED BREATHING CHILDREN
Qinye Zhu1, Hiroo Wada1, Yuito Ueda1, Yoshihito Kameda1, 
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Introduction: This study aimed to investigate the associations 
between vigilant attention and ADHD symptom and emotional 
and behavioral characteristics among children at high risk for 
sleep-disordered breathing (SDB).
Methods: Data were collected from 808 children (61.6% boys) 
identified as being at high risk for (SDB based on parent-re-
ported symptoms, including snoring, apnea, or struggling to 
breathe during sleep. A type-3 portable sleep monitor was used 
to measure the oxygen desaturation index (ODI). ADHD symp-
toms, including inattention and hyperactivity-impulsivity, were 
assessed using the ADHD Rating Scale-IV. Emotional and 
behavioral characteristics were evaluated using parent-reported 
questionnaires. Vigilant attention was measured using a 10-min-
ute Psychomotor Vigilance Test (PVT), focusing on response 
speed, lapses, and false starts. Generalized linear models were 
employed to analyze the relationships between ADHD symp-
toms, emotional and behavioral characteristics, and PVT met-
rics, adjusting for covariates such as grade, BMI z-score, ODI, 
hay fever, nasal congestion, and sleep duration.
Results: Among boys, inattention was significantly associated 
with slower response speed (β = -0.02, p = 0.01), increased lapses 
(β = 0.03, p = 0.02), and more false starts (β = 0.01, p = 0.02). 
Hyperactivity-impulsivity was linked to increased lapses (β 
= 0.024, p = 0.02) and more false starts (β = 0.02, p < 0.001). 
For girls, inattention was associated with increased lapses (β = 
0.04, p = 0.01), while hyperactivity-impulsivity was linked to a 
higher number of false starts (β = 0.04, p < 0.01). Emotional 
and behavioral characteristics, such as situational anxiety, being 
easily frightened, and restlessness, were associated with slower 
response speed (β = -0.22, p < 0.01; β = -0.15, p = 0.02; β = -0.16, 
p = 0.03) and increased lapses (β = 0.01, p < 0.01; β = 0.18, p 
= 0.02; β = 0.48, p = 0.02) in boys. For girls, deliberation was 
linked to faster response speed (β = 0.28, p < 0.01) and fewer 
false starts (β = -0.05, p = 0.01).
Conclusion: The findings highlight sex differences in how ADHD 
symptoms and emotional-behavioral characteristics relate to 

vigilant attention in children at risk for SDB, emphasizing the 
need for sex-specific approaches in assessment and management.
Support (if any): 
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SLEEP-DISORDERED BREATHING IN CHILDREN AND 
ADOLESCENTS WITH NOCTURNAL ENURESIS
Laura Miller1, Adam Cieciuch1, Isaac Nakamura1, Monir Hossain1, 
Narong Simakajornboon1
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Introduction: Nocturnal enuresis (NE) is a common pediatric 
condition. Previous studies have shown the association between 
OSA and NE. The underlying mechanism may be related to dis-
ruptions of sleep and increased sympathetic activation which 
may impair arousal from sleep. However, it is unclear whether 
primary or secondary NE is more likely to be associated with 
OSA. Therefore, this study aimed to investigate this issue.
Methods: We conducted a retrospective study of pediatric 
patients with NE who were referred to our sleep center and 
underwent diagnostic study at Cincinnati Children’s Hospital 
from January 2005 to September 2024. Patients were divided 
by NE type and age group (< 12 and ≥12 years old). Exclusion 
criteria included tracheostomy, ventilator dependence, and neu-
rogenic bladder. OSA was defined by obstructive AHI >1.5/hr. 
Statistical comparisons between primary and secondary NE 
were performed by Chi-square for categorical variables and by 
Mann-Whitney test for continuous variables.
Results: 138 patients, aged 4-20 years old, met criteria for entry 
into analysis; 64.1% had primary NE, 35.9% had secondary NE. 
There was no difference in the age between primary[P] and sec-
ondary[S] NE (10.4±3.7 yo [P] vs 9.5±3.6 yo [S]; P=NS). For 
prevalence of OSA, there were no differences in the prevalence 
of OSA (61.9%[P] vs 60.0%[S]; P=NS) and percentage of mild, 
moderate and severe OSA between the two groups. For PSG 
parameters, there were no differences in the sleep efficiency, per-
centage of sleep stages (N1, N2, N3, REM), AHI or obstructive 
AHI (6.5±19.2/hr[P] vs 4.6±8.7/hr[S]; P=NS) between primary 
and secondary NE. Sub-group analysis of children (< 12) and 
adolescents (≥12) revealed no significant differences in the preva-
lence of OSA and PSG parameters in either age group.
Conclusion: Our study shows a high prevalence of OSA in our 
cohort of patients with NE who were referred to pediatric sleep 
clinics. Interestingly, there were no significant differences in the 
prevalence and severity of OSA between primary and secondary 
NE in both children and adolescents. These findings emphasize 
the need for comprehensive screening of OSA in both primary 
and secondary NE. Further studies are needed to assess the 
impact of OSA treatment on outcomes in children with NE.
Support (if any): 
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Introduction: Sleep disordered breathing (SDB) and insufficient 
sleep are common in early childhood and linked to neurobehav-
ioral functioning, highlighting the importance of screening for 
these sleep problems. However, few studies have examined vari-
ation in multi-method evaluations of these concerns. This study 
compared caregiver-reported symptoms of child SDB and sleep 
duration to subsequent polysomnography (PSG) and actigraphy.
Methods: Data from 95 3-5-year-olds (43% boys, 49% Black, 
51% Non-Latine White; 96% maternal caregiver) were drawn 
from a larger study. Caregivers reported on symptoms of child 
SDB using the Pediatric Sleep Questionnaire (PSQ) and on insuf-
ficient sleep using the Brief  Child Sleep Questionnaire (BCSQ). 
Preschoolers were initially categorized into 4 groups based on 
measure cut-offs and sleep duration guidelines: (A) SDB only 
(PSQ score □0.33 clinical cut-off, total 24-hour sleep duration 
>=10 hours); (B) insufficient sleep only (PSQ < 0.33, total sleep 
duration < 10 hours); (C) both SDB and insufficient sleep (PSQ 
□0.33, total sleep duration < 10 hours); (D) no sleep problems. 
Children then completed PSG scored according to diagnostic 
guidelines and # nights/weeks of actigraphy scored using vali-
dated procedures with daily sleep diaries.
Results: Based on initial caregiver-report, 29 (31%) preschoolers 
had SDB only (A); 10 (11%) had insufficient sleep only (B); 13 
(14%) had both SDB and insufficient sleep (C); and 43 (45%) 
had no sleep problems (D). After PSG/actigraphy, 62% were 
reassigned from their initial caregiver-reported group. Twenty-
one percent were reassigned based on PSG results only, 27% 
reassigned based on actigraphy only, and 14% reassigned based 
on both actigraphy and PSG. Initially, based on caregiver-report, 
the largest group (45%) were the no sleep problem group (D). 
However, after PSG and actigraphy, the no sleep problem group 
(D) only reflected 21% of the sample. Importantly, after PSG 
and actigraphy, the group reflecting co-occurring SDB and insuf-
ficient sleep (C) increased from 14% to 38% of the sample.
Conclusion: Early childhood sleep-disordered breathing and 
insufficient sleep may be underrecognized when based on car-
egiver report compared to more objective measures. Additional 
multi-method studies with early childhood samples may be 
needed to re-evaluate caregiver report-based clinical cutoffs for 
sleep issues in young children.
Support (if any): R01HL163798 (AAW)
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IT RUNS IN THE FAMILY: A REVIEW OF OBSTRUCTIVE 
SLEEP APNEA IN PEDIATRICS’ AND THE PREVALENCE 
OF SUCH IN BIOLOGICAL FAMILY
Emily Ethridge1, April Scribner1, Kristi Pruss1, 
Supryia Jambhekar1, Beverly Spray1, Denise Willis1

1 Arkansas Children’s Hospital

Introduction: While previous studies have established a famil-
ial link to obstructive sleep apnea (OSA), prevalence of family 
members using positive airway pressure (PAP) for OSA among 
children who also require PAP is unclear. This study explored the 

relationship between children requiring PAP and family mem-
bers who also utilize PAP, as well as the association of obesity.
Methods: Caregivers of children utilizing PAP therapy were 
invited to complete a family history questionnaire. Adopted 
children or those with unknown familial history were excluded. 
Statistical analysis assessed the relationship between children 
with OSA on PAP therapy and familial PAP usage. The corre-
lation of PAP use, BMI, and self-reported weight status of rela-
tives were also explored.
Results: These are limited results. We are conducting further anal-
ysis on the data to examine OSA in other family members and 
explore correlations of PAP use and obesity across groups. Data 
from 200 children with OSA were analyzed. The majority were male 
(63.5%) and 45.5% identified as White, non-Hispanic. The mean 
age was 10.4 years (SD=5.4). The mean BMI percentile was 89.2 
(SD=21.3), and the median apnea-hypopnea index was 17.7 per 
hour (IQR: 10.7-36.5). Average PAP adherence (> 4 hours/night) 
in this group of children was 55.9% (SD = 33.3). Of the 200 chil-
dren, 57 (28.5%) indicated that the father had OSA and 42 (21.0%) 
reported the mother had OSA. Additionally, 17 (8.5%) children 
had a sibling with OSA. Parental PAP adherence (>4hours/night) 
was 55.9% in fathers and 70.3% in mothers. Self-reported parental 
weight indicated that 30.0% of fathers and 40.5% of mothers were 
extremely overweight. Most parents reported nightly PAP use.
Conclusion: Based on very limited analyses, we conclude that 
a significant number of children with OSA have a parent with 
OSA. A large number of parents of children with OSA report 
being extremely overweight. While children wear PAP about half  
of the time, fathers and mothers reported slightly higher adher-
ence rates. We are in the process of continuing further analyses 
to provide a clearer understanding of familial patterns of OSA 
and PAP usage.
Support (if any): 
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Introduction: Exposure to allergens has been shown to trigger 
inflammatory pathways contributing to sleep-disordered breath-
ing (SBD) and fragmented sleep, specifically in children with 
atopic diseases. However, little is known about the relationship 
between indoor allergen exposure and sleep symptoms in chil-
dren in the general population, or how several inflammatory-re-
lated health factors, such as asthma, allergic rhinitis, or obesity, 
contribute to this relationship. We investigated the associations 
between high indoor allergen concentrations, sleep quality 
dimensions, and SDB in children ages 6-12 years old living in 
predominantly low-income neighborhoods.
Methods: Bedroom dust aeroallergens were collected in partici-
pants’ bedrooms. Outcomes were caregiver-reported sleep-related 
daytime impairment and sleep disturbance (pediatric PROMIS 
instruments), symptoms of SDB (AHI/ODI), and actigraphy 
based short sleep (< 8 hours) duration and poor sleep continuity 
(sleep fragmentation > 75th percentile). Logistic regression was 
used to examine associations between aeroallergens and sleep dis-
turbances, adjusting age, sex, race, ethnicity, maternal education.
Results: The sample included 256 children (age 9.5 years; 41% 
Hispanic, 29% Black, 22% White, 8% Other; 43% female) with 
27% reported maternal education attainment of a high school or 
less. 38% lived in disadvantaged neighborhoods (neighborhood 
Child Opportunity Index < 40). Mouse (Musm1), cat (Feld1), 
and dog (Canf1) allergens were detected in 81%, 72%, and 53% of 
households, respectively. Elevated mouse allergen exposure (>0.55 
μg/g-75th percentile) was associated with a 2.6-fold (95%CI:1.34, 
5.03) increased adjusted odds for sleep-related daytime impair-
ment (PROMIS T-score > 55). This association persisted after 
adjustment for health factors (asthma, allergic rhinitis, obesity, 
and environmental tobacco smoke exposure), neighborhood dis-
advantage, and SDB. There was attenuation of this association 
with poor sleep consolidation and frequent awakenings. There 
were no associations with the other sleep outcomes or exposures.
Conclusion: Our results reveal that elevated mouse exposure 
was associated with increased sleep-related daytime impairment 
symptoms in children living in predominantly low-income neigh-
borhoods. The mechanisms that link this association are not clear, 
however poor sleep quality explained some of this relationship. 
Strategies to reduce household exposure and improve air quality 
should be tested as approaches for reducing health disparities.
Support (if any): National Institutes of Health (R01HL137192), 
(U01AI110397, K24AI106822 [to Phipatanakul]), (P30ES000002 
[to Gold]), and (R35HL135818 [to Redline]).
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UNHEALTHY NEIGHBORHOOD CHARACTERISTICS 
AND OZONE EXPOSURE MAY INCREASE ADOLESCENT 
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Introduction: The impact of modifiable exposures at the neigh-
borhood level on adolescent obstructive sleep apnea (OSA) is 
not well understood. Publicly available tools that quantify envi-
ronmental exposures can be leveraged to study their influence 

on OSA. Hypothesis: adolescents with moderate-severe OSA 
undergoing polysomnography (PSG) more likely reside in neigh-
borhoods with less healthy characteristics, based on the Healthy 
Places Index (HPI) criteria.
Methods: Retrospective review of 11 to 18 years olds who under-
went PSG at Rady Children’s Hospital (October 2016-April 2022). 
Exclusion criteria: craniofacial, chromosomal, and neuromuscu-
lar disorders. Age, sex, BMI percentile (BMIp) were obtained. 
Moderate-Severe OSA was defined as OAHI>5 events/hour. The 
HPI Percentiles (HPIp) is a tool developed by the Public Health 
Alliance of California that provides zip-code based data of social 
and environmental factors of health. Statistical analyses included 
chi-square, parametric, and non-parametric tests. Logistic regres-
sion was used to model the odds of moderate-severe OSA and 
relevant predictor variables (HPI, ozone, and PM 2.5).
Results: 1745 adolescents with a mean age of 14.1±2.1 years 
were included, 56.1% were males. 58.2% Hispanic, 24.1% 
Non-Hispanic(NH)-Whites, 4.3% NH-Asians/Pacific Islander, 
4.2% NH-Blacks/African American, and 6.6% NH-Other. 
Adolescents with moderate-severe OSA had higher age (mean 
14.42 [2.13] vs mean 13.98 [2.12], p-value< 0.05), higher propor-
tion of male sex (67.7% vs 49.1%, p-value< 0.001), and higher 
BMIp (median 98.60 [94.35-99.40] vs median 93.40 [71.25-98.30], 
p-value< 0.05) compared to adolescents with no-to-mild OSA. 
Furthermore, adolescents with moderate-severe OSA reside in 
neighborhoods with lower HPIp (mean 0.42 [0.24] vs 0.48 [0.23], 
p-value< 0.05) and higher ozone percentiles (median 0.64 [0.47-
0.70] vs 0.61 [0.44-0.68], p-value< 0.05) with greater proportion 
in the upper tertile of ozone levels (37.8% vs 30.5%, p-value< 
0.05). On logistic regression analysis, each 1 percentile increment 
in HPI was associated with 1% decreased odds (OR:0.98,0.99) of 
mod-severe OSA, and residing in a zip-code in the upper tertile 
exposure to ozone was associated with 28% excess odds of mod-
erate-severe OSA, after adjusting for age, sex, and BMIp.
Conclusion: In a sleep laboratory population, adolescents with 
severe-moderate OSA more likely resided in overall less healthy 
communities and with higher ozone exposures.
Support (if any): The Southern California Center for Latino 
Health (NIMHD Grant:1P50MD017344)
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Introduction: Adolescent Obstructive Sleep Apnea (OSA) and 
its relation to neighborhood childhood opportunity has not 
been explored. The Child Opportunity Index (COI) measures 
children’s neighborhood-level conditions and resources. We 
hypothesize that Moderate-Severe OSA in adolescents undergo-
ing polysomnography (PSG) is higher in those residing in neigh-
borhoods with lower opportunity (COI).
Methods: Retrospective review of adolescents 11 to 18 years 
old who underwent PSG at Rady Children’s Hospital between 
October 2016 and April 2022. Exclusion criteria: craniofacial 
and chromosomal anomalies, and neuromuscular disorders. 
Age, sex, body mass index (BMI) percentile were obtained. 
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Moderate-Severe OSA was defined as OAHI>5 events/hour. 
Statistical analyses included chi-square tests, two sample t tests 
and non-parametric tests. Logistic regression was used for anal-
ysis of Moderate-Severe OSA and relevant predictor variables 
(COI z-scores and its subsets: education (ED), health and envi-
ronment (HE), social and economic (SE).
Results: 1745 adolescents were included. Adolescents with 
Moderate-Severe OSA were older compared to the No-Mild 
OSA group (14.4 vs 13.9, p-value < 0.001) and were a higher 
proportion of male sex (67.7% vs 32.3%, p-value < 0.001). The 
cumulative COI z-scores were lower in the Moderate-Severe 
OSA group compared to the No-to-Mild OSA group (-0.001 
[0.02] vs 0.004 [0.02], p-value <.05). Those with moderate-severe 
OSA had a lower COI SE z-score (-0.03 [0.11] vs -0.004 [0.12], 
p-value <.05), lower COI HE z-score (0.022 vs 0.026, p-value 
<.001) and lower COI ED z-score (0.002 [0.06] vs 0.019 [0.07], 
p-value <.05) compared to the No-to-Mild OSA group. Logistic 
regression identified that each 0.01 z-score increase in COI 
global, COI-SE, COI-HE and COI-ED were associated with an 
OR=0.93(0.89, 0.98), OR=0.99(0.98, 0.99), OR=0.93(0.89, 0.98) 
and an OR=0.98(0.96, 0.99) of moderate-severe OSA, respec-
tively, after adjusting for age, sex and BMI.
Conclusion: In a sleep laboratory adolescent population, we 
identified higher rates of Moderate-Severe OSA in those residing 
in neighborhoods with lower Child Opportunity Index scores, 
and across all three domains of the COI tool. Future studies 
should further identify drivers of increased OSA in the neigh-
borhood levels.
Support (if any): The Southern California Center for Latino 
Health (NIMHD Grant 1P50MD017344)
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Introduction: There is a dearth of literature on very severe obstruc-
tive sleep apnea (OSA) (apnea-hypopnea index [AHI] ≥ 75/h) in the 
pediatric population. We aim to describe the demographics, clinical 
presentation, and treatment outcomes of this cohort.
Methods: This IRB-approved retrospective cohort study 
involved a chart review of all pediatric patients who had an 
AHI ≥ 75/h on PSG performed between September 2014 and 
January 2024 at a single urban academic institution. Data on 
demographics, clinical features, and treatment outcomes were 
collected. Descriptive and correlation analyses were performed 
to characterize this cohort and explore the relationship between 
clinical variables and AHI, and treatment outcomes.
Results: The cohort included 32 children (mean age 11.8 years, 
75% male, 46.9% African American, 31.3% Hispanic). Common 
comorbidities were obesity (90.6%, mean BMI 96.5th per-
centile), asthma (40.6%), and atopic disorders (28.1%). Only 
6 were syndromic. Snoring was the most prevalent symptom 
(96.9%) followed by excessive daytime sleepiness and witnessed 
apnea (78.1% each). Most had high Mallampati scores of 3/4 
(83.3%) and tonsillar hypertrophy 3/4 (62.5%), though 6 had 
absent tonsils. The mean AHI was 95.6/h (98.2/h supine, 79.4/h 
non-supine), oxygen nadir was 65.3%, and SpO2< 90% was for 
67.1min. Seven had a central apnea index >5/h, 2 met criteria 

for sleep-related hypoventilation, and 8 had periodic limb move-
ments of sleep index >5/h. Most clinical features were not asso-
ciated with higher AHI or response to adenotonsillectomy. 
Fourteen received adenotonsillectomy, 3 CPAP, 8 both, and 7 no 
therapy due to lack of follow-up. Adenotonsillectomy improved 
PSG parameters with a mean AHI reduction of 73.3/h.
Conclusion: Our study demonstrates that the majority of chil-
dren with very severe OSA were non-syndromic, mostly obese, 
and from ethnic minorities, suggesting the need for a proactive 
approach and lower threshold for OSA evaluation in this cohort. 
Clinical features have limited utility in predicting the severity 
of OSA in this extreme group. Lack of treatment due to loss 
to follow-up in such severe OSA cases highlights the need for 
closer follow-up. Further studies are needed to examine factors 
contributing to the disproportionate prevalence of severe OSA 
among ethnically minority children.
Support (if any): 
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Introduction: The prevalence of pediatric hypertension has risen 
from 1.1% in 2004 to 6% in 2019, driven largely by increasing 
childhood obesity. As obesity is a key risk factor for obstruc-
tive sleep apnea (OSA), we hypothesize that OSA in children is 
associated with elevated blood pressure in a pediatric sleep clinic 
population.
Methods: Retrospective chart review of pediatric patients 
who underwent polysomnography and evaluation at Rady 
Children’s Hospital between January 2019 and December 2024. 
Demographic data included sex, age, BMI, ethnicity, and sys-
tolic (SBP) and diastolic (DBP) blood pressure percentiles(%). 
Polysomnography determined the obstructive apnea-hypo-
pnea index (OAHI), with OSA severity classified as follows: no 
OSA (OAHI < 1/hour), mild OSA (OAHI 1–5/hour), moderate 
OSA (OAHI 5–10/hour), and severe OSA (OAHI >10/hour). 
Exclusion criteria included craniofacial, cardiac, pulmonary, 
and neuromuscular abnormalities. Blood pressure percentiles 
were calculated based on NHLBI pediatric blood pressure guide-
lines, with hypertension defined as SBP or DBP at or above the 
95th percentile for age, sex, and height.
Results: 484 pediatric subjects (mean age:10.8±4.3 years, 37.6% female) 
were evaluated. Ethnicity distribution included 214(44.3%) non-His-
panic and 261(53.9%) Hispanic. Mean±SD SBP% and DBP% by OSA 
severity were as follows: no OSA(n=45): 0.786±0.236/0.677±0.225; 
mild OSA(n=229): 0.792±0.232/0.700±0.214; moderate 
OSA(n=106): 0.801±0.208/0.725±0.222; and severe OSA(n=104): 
0.893±0.151/0.772±0.222. SBP% was significantly higher in severe 
OSA compared to all other severities (p< 0.05), while DBP% was 
significantly higher in severe OSA compared to mild OSA (p< 0.05) 
and borderline compared to no OSA (p=0.07). Only SBP% signifi-
cantly correlated with OAHI (p< 0.05). The OAHI trended higher 
in children with hypertensive BP measurements compared to those 
without (8.89±15.5 vs. 5.96±10.6, p=0.063). Multivariate regression 
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analysis, adjusted for age and BMI, revealed that OAHI was not sig-
nificantly associated with either SBP% or DBP%.
Conclusion: The findings demonstrate that BP increases with 
OSA severity in a pediatric sleep clinic population. While the 
association between OAHI and BP was not independent of 
age and BMI, children with severe OSA are more likely to have 
elevated BP and a trend toward hypertension, emphasizing the 
need for targeted BP screening and management in children with 
greater OSA severity.
Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is the most com-
mon indication for adenotonsillectomy (T&A) in the pediatric 
population. Though polysomnography (PSG) is the gold stand-
ard for OSA diagnosis, the role PSG findings, patient comorbidi-
ties, and their interactions play in predicting perioperative events 
remains unclear. The aim of this study is to evaluate the corre-
lation between preoperative PSG findings, patient comorbidities 
and specific perioperative events.
Methods: This was a single center retrospective study involving 
children under 18 years of age undergoing T&A. Bivariate corre-
lation and one/two-way ANOVA analyses were conducted.
Results: A total of  207 patients were included, with a mean age 
of  6.32 years, 62.4% male, and 33.3% obese. Elevated AHI corre-
lated with increased ICU time (r=0.310,p< 0.001) and prolonged 
return to PO intake (r=0.320,p< 0.001), with no significant asso-
ciation with time requiring supplemental O2 (r=0.156,p=0.058) 
or time requiring mechanical ventilation(r=0.104,p=0.156). 
Lower SaO2 nadir correlated with increased ICU time, supple-
mental O2 time, and prolonged return to PO intake (r=-0.322,-
0.340,and -0.448, p< 0.001), but not time requiring mechanical 
ventilation (r=-0.14,p=0.864). ANOVA and descriptive sta-
tistics revealed prolonged return to PO intake was associated 
with the obese BMI class (F(3,140)=2.723,p=0.047), neu-
romuscular disorders (F(1,142)=7.629,p=0.007), and devel-
opmental delay (F(1,142)=7.200,p=0.008). Increased 
ICU time was associated with neuromuscular disorders 
(F(1,151)=7.221,p=0.008), cardiac risk factors i.e. struc-
tural heart disease (F(1,151)=10.307,p=0.002), and devel-
opmental delay (F(1,151)=8.245,p=0.005). Increased 
supplemental O2 time was associated with neuromuscu-
lar disorders (F(1,147)=14.887,p< 0.001), cardiac risk fac-
tors (F(1,147)=8.811,p=0.003) and developmental delay 
(F(1,147)=4.443,p=0.037). Increased time requiring mechani-
cal ventilation was associated with the underweight BMI class 
(F(3,152)=8.026, p< 0.001). Two-way ANOVA showed elevated 
BMI class/cardiac risk factors produced a combined effect on 
time to PO intake (F=4.278,p=0.041), and neuromuscular 

disorders/cardiac risk factors produced a combined effect on 
supplemental O2 time (F=4.844,p=0.030).
Conclusion: Prolonged return to PO intake was significantly 
associated with elevated AHI, decreased SaO2 nadir, obese 
BMI class, neuromuscular disorders, and developmental delay. 
Increased time in the ICU was significantly associated with ele-
vated AHI, decreased SaO2 nadir, neuromuscular disorders, 
developmental delay, and cardiac risk factors. Prolonged time 
requiring supplemental O2 was significantly associated with 
lower SaO2 nadir, neuromuscular disorders, developmental 
delay, and cardiac risk factors.
Support (if any): 
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Introduction: There is growing evidence suggesting a relationship 
between childhood malocclusion compromising upper airway 
dynamics and poor sleep, daytime dysfunction, ADHD behaviors 
and daytime sleepiness. To date, literature is limited of studies sup-
porting specific anatomic deficiencies (malocclusion phenotypes) in 
children as a contributing cause. Furthermore, screening tools that 
can be simply implemented on a large scale are lacking to identify 
those children at risk. The Children’s Airway Screening Taskforce 
(CAST) sanctioned by the American Dental Association to address 
this issue developed the Children’s General Airway Screening 
Protocol (C-GASP) which utilizes a 5 question survey as a frontline 
instrument for screening which is undergoing validation.
Methods: The 5 question C-GASP instrument addresses 
Air Pathway, Breathing Sounds, Sleep Activities, Morning 
Conditions and Daytime Function. Responses are entered digi-
tally by guardians of sequential patients ages 2-12 presenting for 
routine dental / oral health care. Following completion of data 
entry, dental staff  obtain specific oral metrics, which include a 
transverse measurement of the maxillary 2nd primary molar (A 
to J) distance known as the Bogue Index.
Results: To date 210 assessments have been completed. Of 
these 58 have C-GASP scores of 0 (normal group) and 152 have 
C-GASP Scores >0 (abnormal group), of which 31 has C-GASP 
Scores of 4 or 5. Only those with maxillary transverse molar 
(A to J) primary teeth measures available were included for this 
analysis. 36 normal Ave age 5.56 yrs (SD 2.5) 62% F, 21 abnor-
mal w C-GASP >3, age 5.24 (SD 1.8) 38% F. T-Test between 
these groups demonstrated a t-statiscic:-2.99, p 0.0042.
Conclusion: These findings provide support that a narrow max-
illary arch in children is associated with poor clinical conditions 
affecting sleep and daytime function. Observations described by 
E.A. Bogue, MD, DDS in the 1920’s are now being supported 
by these findings. Further data acquisition is underway to pro-
vide validation of the C-GASP screening intake tool that can 
ultimately be implemented globally for screening children 2 to 
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12 to identify risk of OSA, allowing opportunity for corrective 
interventions.
Support (if any): Sleep Education Consortium, Foundation of 
Airway Health, Children’s Airway First Foundation

Abstract citation ID: zsaf090.0989
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IMPACT OF SICKLE CELL DISEASE MODIFYING 
THERAPIES ON PEDIATRIC SLEEP
Michelle Yoo1, Shasha Bai1, Tracy Huang2, Grace Kalmus3, 
Lindsey Abel3, Carlton Dampier1, Kirshma Khemani1, 
Roberta Leu1, Devon Greene4, Snehal Vala1, Benjamin Kopp1

1 Emory University School of Medicine, 2 Emory University, 3 
Children’s Healthcare of Atlanta, 4 University of Tennessee College 
of Medicine

Introduction: Children with sickle cell disease (SCD) have a 
higher prevalence of  sleep disturbances, adenotonsillar hyper-
trophy, and obstructive sleep apnea (OSA) than the general 
population. Disease-modifying therapies such as hydroxy-
urea, voxelotor, and crizanlizumab aim to prevent pain crisis 
and reduce complications of  SCD. The impact of  these disease 
modifying therapies on OSA and nocturnal hypoxemia remains 
unclear. We hypothesized that in children with SCD, those on 
disease modifying therapies will have higher nocturnal oxygen 
saturation, improved sleep quality, decreased prevalence and 
degree of  OSA.
Methods: This was a retrospective chart review of  1125 pol-
ysomnogram (PSG) records from January 01, 2013 to July 31, 
2023 from children with SCD aged 1-18 years at Children’s 
Healthcare of  Atlanta (n=701). Data including obstructive 
apnea-hypopnea index (OAHI), nocturnal oxygen desatu-
rations, sleep efficiency and arousal index were collected. 
Demographic and clinical data collected included age, race, 
sex, SCD genotype, body mass index, medications for SCD, 
length of  time on treatment, prior airway surgeries and number 
of  annual hospitalizations for asthma, vaso-occlusive crisis, or 
acute chest syndrome.
Results: Hydroxyurea therapy was associated with higher 
NREM SpO2 (β = 1.43, p = 0.004) and REM SpO2 (β = 
1.27, p = 0.01) compared to no therapy group in multivar-
iable models. Despite this, children on hydroxyurea spent 
more time overall with SpO2 < 90% during sleep (3.07% vs. 
1.69%, p = 0.01). Baseline SpO2 was significantly lower in 
the hydroxyurea group (96.21% vs. 96.79%, p = 0.006). AHI 
and other metrics, including sleep efficiency and arousal 
index, did not differ significantly between therapy groups. In 
longitudinal analyses, baseline SpO2 was persistently lower 
in the hydroxyurea group (p < 0.001), with greater percentage 
of  sleep time spent with SaO2 < 90% (p = 0.03). There were 
no significant associations between hydroxyurea response 
groups and annual hospitalizations.
Conclusion: Patients on SCD disease-modifying therapies 
demonstrate higher oxygen saturation during REM and NREM 
sleep but persistent abnormalities including obstructive apneas, 
nocturnal oxygen desaturations, and decreased sleep efficiency. 
Underlying factors for persistent sleep abnormalities in children 
with SCD remain to be determined.
Support (if any): 
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EFFECT OF SEMAGLUTIDE ON APNEA HYPOPNEA 
INDEX IN FEMALE ADOLESCENTS WITH POLYCYSTIC 
OVARY SYNDROME AND OBESITY
Karolina Bohdan1, Cristina Giles2, Allison Shapiro2, 
Yesenia Garcia-Reyes2, Jaclyn Lo2, Nazeen Morelli2, 
Meredith Ware3, Melanie Cree2, Stacey Simon2

1 Children’s Hospital Colorado, 2 University of Colorado Anschutz 
Medical Campus, 3 David Geffen School of Medicine at UCLA

Introduction: Polycystic ovary syndrome (PCOS) affects approx-
imately 11% of female adolescents globally and is associated 
with obesity, obstructive sleep apnea (OSA), and long-term neg-
ative health consequences. Weight loss medications are emerging 
as a treatment for obesity and have been found to improve or 
resolve OSA in adults but this has not been evaluated in adoles-
cents with PCOS. The aim of the current study was to examine 
change in apnea-hypopnea index (AHI) following semaglutide 
(SEMA) intervention compared to an intensive dietary control 
(DIET) in adolescents with PCOS and obesity.
Methods: Biological female adolescents ages 12-18 years with 
a diagnosis of PCOS and obesity, sedentary lifestyle (< 2h of 
moderate exercise per week), and BMI ≥90th percentile were ran-
domized to 16 weeks of either 3/7 mg dosing of semaglutide or 
weekly counseling with a dietician. Assessments at baseline and 
post-treatment measured anthropometrics, insulin sensitivity 
(oral minimal model insulin sensitivity index; OMM Si), and AHI 
(WatchPAT). Student’s t-test was applied to compare the change 
in AHI between intervention groups (SEMA v. DIET). Pearson 
correlations examined relationships between change in AHI, % 
weight loss, and OMM Si separately in each intervention group.
Results: A total of 55 participants were analyzed (SEMA N=38; 
DIET N=17). The mean age was 15.2±1.68 years, 6±10.90% 
Black, and 26±47.30% Hispanic. AHI was elevated at baseline 
across the sample (M=18.5±11.4). AHI decreased by -2.2±13.1 
in the SEMA group and increased by 4.4±13.1 in the DIET 
group; however, this was not a statistically significant difference 
(p=>0.05). Change in AHI was not significantly correlated with 
percent weight loss or insulin sensitivity in either the SEMA or 
DIET groups (all p-value’s >0.05).
Conclusion: In this sample of adolescents with PCOS and obe-
sity, change in AHI was not statistically significant following 
weight loss intervention, however, those who had 4 months of 
SEMA showed a decrease in AHI while those in the dietary 
control condition increased AHI. Further research is needed in 
larger samples over longer study periods to examine the impact 
of weight loss medications on AHI in adolescents with PCOS 
and obesity.
Support (if any): R01DK120612-01; UM1TR004399
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SLEEP AND BREATHING: POSTSURGICAL OUTCOME 
IN CHILDREN WITH ACHONDROPLASIA
Joanna Lee1, Katharina Graw-Panzer2

1 NewYork-Presbyterian - Weill Cornell Medicine, 2 Weill Cornell 
Medicine
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Introduction: Achondroplasia is the most common bone dyspla-
sia in humans, occurring in 1/20,000 live births. Most patients 
with achondroplasia have concomitant sleep apnea and fora-
men magnum stenosis. This study examines the characteristics 
of sleep-disordered breathing in children with achondroplasia 
and determines how adenotonsillectomy and foramen magnum 
decompression surgery affect clinical outcome.
Methods: This is a retrospective chart review of patients seen at 
New-York-Presbyterian Hospital/Weill Cornell Medical Center 
between January 2013 and October 2024 who had polysomnogra-
phy performed. Demographic information, comorbidities, polysom-
nography data, and surgical outcomes were collected. The severity 
of obstructive sleep apnea (OSA) was defined based on obstructive 
apnea-hypopnea index (OAHI): 1-4.9 mild, 5-9.9 moderate, 10 and 
above severe. Results are presented as Median (Q1, Q3). Analysis of 
pre- and post-variables was performed using the Wilcoxon test.
Results: 22 individual patients underwent polysomnography. 55% 
were female. 19% White/Caucasian, 19% Latino/Hispanic, 14% 
Black/African American, 14% Asian American. 91% had foramen 
magnum stenosis, and 55% had symptoms of sleep disordered 
breathing. Median number of polysomnography performed per 
patient was 2 (1, 5). 33% had undergone decompression surgery 
prior to the sleep study. Age at first study was 14 months (4.8, 41.3). 
The study showed no OSA in 18%, mild OSA in 27%, moderate 
OSA in 14% and severe OSA in 41% of patients. OAHI was 5.4 
(1.6, 15.2) and central apnea index 0.7 (0.4, 1.5). 8 patients had 
polysomnography done pre and post adenotonsillectomy. All had 
foramen magnum stenosis and 4 had prior decompression surgery. 
Adenoidectomy and/or tonsillectomy was done at the discretion of 
the surgeon. All 8 patients had severe OSA before surgery and 6 
had severe and 2 moderate OSA after surgery (OAHI pre 47.0 (20.1, 
77.4), post 14.2 (7.55, 77.35), p-value 0.8). Decompression status 
was not significant. Postoperatively all patients required positive air-
way pressure (PAP) for sleep, 1 tracheostomy and 4 revision surgery.
Conclusion: Children with achondroplasia present with a very 
high rate of obstructive sleep apnea. Despite adenotonsillectomy 
and decompression surgery there is residual moderate-severe 
OSA requiring PAP as well as further surgeries. We are hopeful 
that new therapies for achondroplasia will change that outcome.
Support (if any): 
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TIME TO THERAPY INITIATION FOR SEVERE 
OBSTRUCTIVE SLEEP APNEA IN CHILDREN
Swati Jayaram1, Lauren Gironda1, James Ruda2, Sarah Cohen1, 
Maninder Kalra1

1 Division of Pulmonary and Sleep Medicine, Nationwide 
Children’s Hospital, 2 Division of Otolaryngology, Nationwide 
Children’s Hospital

Introduction: Obstructive Sleep Apnea (OSA) is associated with 
neuro-cognitive, cardiovascular, and metabolic morbidity in chil-
dren, with those with severe OSA being at a higher risk. Timely 
initiation of appropriate therapy is key to reducing morbidity 
from severe OSA. This Quality Improvement project’s goal was 
to perform a baseline evaluation of the time to initial therapy 
initiation in children with severe OSA at our institution as a first 
step to address barriers to timely intervention.
Methods: A chart review was completed for all patients diag-
nosed with severe OSA at Nationwide Children’s Hospital sleep 
laboratory from January-September 2023. Severe OSA was 

defined as an AHI of ≥ 10 or greater, and urgent intervention 
was defined as therapy initiation within 48 hours.
Results: 216 patients met inclusion criteria with 51 children age < 1 
yr., 13 children age ≥1 to < 2 yrs., and 152 children age ≥2yrs. Urgent 
intervention was taken in 75% (n=38) of children age < 1 yr., 38% 
(n=5) of children age ≥1 to < 2 yrs., and 13% (n=20) of children age 
≥2 yrs. Intervention was completed within 14 days in 84% (n=43) of 
children age < 1 yr., 46% (n=6) of children age ≥1 to < 2 yrs., and 
24% (n=37) of children age ≥2 yrs. Oxygen supplementation was the 
initial intervention in 86.5% (n=44) of children age < 1 yr., 38.4% 
(n=5) of children age ≥1 to < 2 yrs., and 6.5% (n=10) of children age 
≥2 yrs. Positive airway pressure therapy was the initial intervention in 
0.2% (n=1) of children age < 1 yr., 23% (n=3) of children age ≥1to< 
2 yrs., and 51.3% (n=78) of children age ≥2 yrs. Surgical interven-
tion in patients without prior adenotonsillectomy was completed in 
21.5% (n=11) of children age < 1yr., 53.8% (n=7) of children age ≥1 
to < 2 yrs., and 67.5% (n=73) of children age ≥2 yrs.
Conclusion: A multidisciplinary collaborative approach is 
important in timely initiation of management in children with 
severe OSA. The time to intervention and type of intervention 
selected differed across age groups. Barriers to timely interven-
tion will be addressed in future projects using quality improve-
ment methodology.
Support (if any): 
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TIMING OF NON-INVASIVE POSITIVE PRESSURE 
VENTILATION INITIATION IN CHILDREN WITH SLEEP 
DISORDERED BREATHING WHO ARE NON-ENGLISH 
SPEAKERS
Mariana Bedoya1, Rachel Ruppert1, Emily Hahn1, Cyndya Shibao1

1 Vanderbilt University Medical Center

Introduction: Sleep-disordered breathing (SDB) affects 10-17% of 
children, and obstructive sleep apnea (OSA) occurs in 1-3%. The 
initiation of treatment in a timely manner is crucial to decrease the 
adverse outcomes of untreated SDB. Language and cultural differ-
ences might exacerbate health inequalities, which may contribute to 
delays in the diagnosis and management of OSA. This study aims 
to evaluate the time from the placement of non-invasive positive 
pressure ventilation (NIPPV) order in the electronic medical record 
to the initiation of treatment, and to compare if there is a time dif-
ference between English vs. Non-English speaker families.
Methods: A retrospective review was conducted on patients seen 
at the Pediatric Pulmonary and Sleep Clinic at Monroe Carell Jr. 
Children’s Hospital at Vanderbilt, a national referral center for sleep 
disorders, from 2017 to 2024. We used non-parametric test (Mann 
Whitney U test) to evaluate for differences in time from order to 
NIPPV initiation between English and non-English speaker. In 
addition, a subset analysis was made of time from order to NIPPV 
initiation between severe and non-severe OSA. Severe OSA was 
defined using an obstructive apnea hypopnea index of ≥ 10/h.
Results: Complete data was available for 186 children, repre-
senting 50% of the total sample. The median time from order 
to NIPPV set up was 25.5 days (IQR 13 - 61.5) for the entire 
cohort. No significant difference was observed between English-
speaking (24.5 days, IQR 12.8 - 50.3) and non-English-speak-
ing families (28.5 days, IQR 13.8 - 69.0; P = 0.51). Similarly, 
time from order to NIPPV initiation did not differ significantly 
between children with severe OSA (23 days, IQR 12.0 - 40.5) and 
non-severe OSA (26 days, IQR 13.0 - 64.5; P = 0.34).
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Conclusion: Our study found that at our institution, there is no 
significant differences in the time from order to NIPPV initiation 
based on language proficiency or OSA severity. Future direction is 
to expedite the initiation of NIPPV by identifying and addressing 
the challenges from the order placement to the start of NIPPV.
Support (if any): 
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TIME TO FIRST POSITIVE AIRWAY PRESSURE FOLLOW UP 
VISIT IN CHILDREN WITH OBSTRUCTIVE SLEEP APNEA
Leah Berichon1, Karen Annis1, Amy Henderson1, Alpa Patel2, 
Maninder Kalra2

1 Nationwide Children’s Hospital, 2 Division of Pulmonary and 
Sleep Medicine, Nationwide Children’s Hospital

Introduction: Positive airway pressure (PAP), a highly efficacious 
treatment for pediatric OSA, can be limited by adherence chal-
lenges. Patient education by respiratory therapists after PAP initia-
tion have been shown to predict compliance with therapy. First few 
weeks after initiation have been identified as a critical timeframe to 
promote education and mitigate problems. The aim of this quality 
improvement project was to improve PAP patient initial follow up.
Methods: All children who were set up on PAP at Nationwide 
Children’s hospital Sleep Center and followed up at Sleep clinic 
were included. Aim statement: The project will increase the % of 
new PAP patient seen within 60 days of therapy initiation from a 
baseline of 50% to a goal of 75% accomplish by Dec 30 th, 2024 and 
sustain for 1 year. Key Drivers: • Provider PAP clinic availability • 
Scheduler workflow • RT clinic staffing • Parent/Patient availability 
• Patient Compliance, therapy buy-in Interventions: • Provider tem-
plate modification • Add on clinics for PAP patients • Scheduler/ RT 
meetings • Team chat group • RT schedule standardized at satellites 
• Follow up calls within 14 days of receiving machine
Results: A total of 132 patients were set up on PAP from Jan-
October 2024. The baseline compliance of new PAP patient seen 
within 60 days of therapy initiation was 50% in Jan -June (N=64). 
July and August (N=35) compliance increased to 65%. Goal compli-
ance was achieved in > 80% during September and October (N=33).
Conclusion: Our results indicate that process improvement in 
the pediatric sleep clinic using quality improvement methodol-
ogy can be utilized to improve PAP patient follow up.
Support (if any): 
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ADHERENCE TO CPAP THERAPY IN CHILDREN: 
FINDINGS FROM A RESPIRATORY THERAPIST DRIVEN 
CPAP CLINIC
Audrey Chikalla1, Ambika Chidambaram2, Leigherin Hurd1, 
Kiran Nandalike3
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Introduction: There is an increasing number of children needing 
continuous positive airway pressure (CPAP) therapy for obstruc-
tive sleep apnea (OSA) but the adherence to CPAP therapy 
remains less than 50% in children. Our sleep center implemented 
a respiratory therapist (RT) driven CPAP clinic that utilized an 
individualized approach to address specific barriers to CPAP 
adherence. In addition, we aimed to evaluate the facilitators and 
barriers to CPAP therapy in children in this clinic.

Methods: The RT driven CPAP clinic was implemented in 
January 2024, and the children were followed at 4-6 weeks inter-
vals for at least one visit, then at set intervals based on their 
adherence to therapy. Our database included, number of clinic 
visits, adherence (>4 hours per night, 70% of the nights), demo-
graphics, polysomnographic data and barriers to therapy. The 
data was analyzed using descriptive statistics.
Results: 58 patients were seen in the clinic. 29/58 (50%) were 
adherent with CPAP therapy. The median age in both groups 
(adherent and non-adherent) was the same at 13 years of age 
(range: adherent 1 to 20 years; non-adherent 1 to 21 years), and 
median number of RT visits in both groups was 1 (range: adher-
ent 1 to 4 visits, non-adherent 1 to 6 visits). The higher frequency 
of RT visits (average 1.8 vs. 1.5), male gender (75% vs. 60%), 
Hispanic race (70% vs. 50%), presence of comorbidities in addi-
tion to obesity (64% vs. 40%) was associated with adherence to 
CPAP therapy. The age and severity of OSA was not associated 
with improved adherence. Children with morbid obesity (37% vs 
6.8%), and Asian and other races (37% vs. 10%) were associated 
with poor adherence. The commonly reported barriers to ther-
apy were related to the interface and pressure discomfort.
Conclusion: We report 50% CPAP adherence in our RT driven 
CPAP clinic cohort. The frequent RT guided clinic appointments 
are not only feasible but also improved adherence in children 
using CPAP. To further improve adherence, we plan to expand 
our interfaces available for children in our clinic. In addition, 
barriers to therapy in morbidly obese children and Asian and 
other races need to be explored further.
Support (if any): Not applicable
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PEDIATRIC AUTISTIC PATIENTS ON CPAP
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Supryia Jambhekar1

1 Arkansas Children’s Hospital

Introduction: For patients diagnosed with Autism Spectrum 
Disorder (ASD), tolerating positive airway pressure (PAP) can 
be challenging. Identifying comorbidities that may contribute to 
adherence difficulties can help tailor care for these individuals.
Methods: A retrospective chart review was conducted to identify 
subjects and placed into two research groups: subjects with ASD 
(sASD) and control subjects without ASD (control). Statistical 
analysis was performed to compare the adherence outcomes of 
groups. Furthermore, each group was analyzed for those sub-
jects with attention deficit/hyperactivity disorder (ADHD).
Results: Mean ages for control group was 15.4 (SD=3.4) and 14.5 
(SD=4.2) years with and without ADHD, respectively. Mean ages 
for sASD was 15.8 (SD=2.7) and 14.8 (SD=4.0) years with and 
without ADHD, respectively. Subjects were predominately male 
(78.3% and 67.3%; sASD and control, respectively). A two-factor 
ANCOVA was performed to determine if total adherence and > 
4 hours per night adherence differed between sASD and control 
groups. Each group was further evaluated, looking at those with 
and without ADHD. Adjustment was made for age at first visit. 
Since multiple measures were collected on adherence data, val-
ues were averaged for analyses. The group (sASD vs. control) by 
ADHD diagnosis (yes or no) was significant. Adjusted means for 
total adherence were 74.9% and 63.1% for sASD with and with-
out ADHD and 72.7% and 81.4% for controls with and without 
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ADHD, respectively. Total adherence differed significantly between 
sASD and controls without ADHD (p=.009). There was no sig-
nificant difference in total adherence between sASD with ADHD, 
sASD without ADHD and controls with ADHD. The same find-
ings existed for adherence > 4 hours per night. Adjusted means were 
37.0% and 52.7% for sASD with and without ADHD and 45.6% 
and 61.7% for controls with and without ADHD, respectively.
Conclusion: In the absence of co-existing ADHD, PAP adherence 
was statistically worse in patients with ASD as compared to control 
patients. We can infer that comorbidities play a role in PAP adher-
ence in children. Further statistical analysis on this data to assess 
other factors contributing to adherence rates such as specific behav-
ioral and sensory issues are being performed and will be available.
Support (if any): 
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IN YOUTH WITH DOWN SYNDROME: A BASELINE 
DESCRIPTION
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Introduction: Down syndrome (DS) is the leading genetic cause 
of intellectual impairment and is often associated with obstruc-
tive sleep apnea (OSA). OSA frequently persists in this population 
despite adenotonsillectomy. Therefore, positive airway pressure 
(PAP) is commonly prescribed treatment of OSA in youth with 
DS, and often managed by medical providers, nurses and respira-
tory therapists (RT) with limited psychological support available. 
While children with DS encounter similar PAP implementation 
challenges as their typically developing peers, their neurodevelop-
mental differences can create additional barriers that may deter 
both caregivers and healthcare providers from pursuing PAP.
Methods: This multicenter randomized-controlled trial evaluates 
whether the addition of psychological support improves PAP treat-
ment outcomes compared to standard care (STD: physician, nurse, 
RT). Both groups participate in four structured telehealth visits over 
6 months, with neurobehavioral and quality of life assessments con-
ducted at baseline, 6, and 12 months. The intervention group receives 
supplemental behavioral assessment, personalized implementation 
strategies, and supportive follow-up calls. PAP adherence is the pri-
mary outcome to determine the effectiveness of psychological sup-
port in treatment success. Other baseline outcome measures include 
the parent-reported Pediatric Quality of Life Inventory Physical 
Score (PedsQLPhy), PedsQL Psychosocial Score (PedsQLPsy), and 
the NIH Toolbox 9 Hole Pegboard Dexterity Test (PDT).
Results: Twenty-six individuals have been randomized (male, 
N=14; White, N=19; Black, N=4; Asian, N= 2; Other, N=1; 
Hispanic, N=3). Mean±SD age is 11.8±3.6 years with a BMIz of 
1.2±0.9 (BMI percentile=80.8±21.5). Baseline obstructive apnea 
hypopnea index is 16.1±12.6 events/hour and Epworth Sleepiness 
scores are 6.3±5.1. Baseline outcome scores were PedsQLPhy 
(68.6±18.5), PedsQLPsy (65.2±13.2), and PDT (Dominant 
Hand=48.5±23.2 seconds; Nondominant Hand=53.2±27.8 sec-
onds). All participants successfully completed the Pegboard task. 
All participants completed titration polysomnogram except one 
in the STD who was unable to tolerate it.

Conclusion: This ongoing trial will provide important insights 
into whether behavioral psychology support improves PAP 
adherence in youth with DS. Baseline data demonstrate mod-
erate-to-severe OSA, normal DS quality of life scores, and 
impaired fine motor dexterity, though participants successfully 
completed all study procedures. These findings highlight both 
the significant clinical burden in this population and the feasibil-
ity of conducting complex interventional trials.
Support (if any): National Heart Lung and Blood Institute 
(R33HL151253).
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Introduction: Obstructive sleep apnea (OSA) is highly prevalent in 
children with Down syndrome (DS) and current OSA treatments 
have limited effectiveness. Positive airway pressure therapy is poorly 
tolerated and adenotonsillectomy is not curative for most children 
with DS. In our recent trial, the combination of atomoxetine plus 
oxybutynin (ato-oxy) reduced OSA severity by 51% in children with 
DS, with considerable variability in responses to treatment. Here we 
evaluated the potential utility of OSA endotyping, where physiologic 
characteristics are extracted from clinical polysomnography, to pre-
dict ato-oxy treatment response in children with DS.
Methods: A randomized, double-blind, crossover pilot trial 
examined the short-term efficacy of ato-oxy in 15 children aged 
6 to 17 years with DS and OSA. Participants received 4 weeks 
of low dose (0.5 mg/kg atomoxetine and 5 mg oxybutynin) as 
well as 4 weeks of high dose (1.2 mg/kg atomoxetine and 5 mg 
oxybutynin) in random order. Endotype characteristics includ-
ing collapsibility (per Vpassive), muscle compensation, loop gain 
and arousal threshold were extracted from baseline polysomnog-
raphy. Primary mixed model analysis evaluated the association 
between baseline collapsibility and ato-oxy response (% reduc-
tion in apnea-hypopnea index [AHI]), adjusting for baseline AHI 
and dose; secondary analyses examined the remaining endotypic 
characteristics, and further adjustment for BMI percentile.
Results: Twelve participants had available data for analysis. 
Milder collapsibility was associated with a greater treatment 
response with a 26% greater reduction in AHI per standard devi-
ation reduction in collapsibility (95% confidence interval: [11, 41] 
%, p=0.002). Greater muscle compensation was associated with 
a weaker treatment response (−23% [−44, −3], p=0.028), but the 
association was partially attenuated with additional adjustment 
for collapsibility (−12%). Arousal threshold and loop gain were 
not significant predictors. The association with collapsibility was 
not attenuated with adjustment for BMI (+34 [19, 48] %).
Conclusion: In our early-phase trial, milder airway collapsibility 
and weaker muscle compensation were predictors of a greater 
ato-oxy treatment response in children with DS which may help 
identify individuals with DS and OSA more likely to benefit 
from muscle stimulation targeted therapies in future trials.
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STANDARDIZING POLICIES AND PROCEDURES FOR 
HYPOGLOSSAL NERVE IMPLANTATION IN PEDIATRIC 
TRISOMY 21 PATIENTS: A TERTIARY CARE CENTER’S 
EXPERIENCE
Binal Kancherla1, Mary Musso1, Kevin Kaplan2, Amee Revana1, 
Lacie Petitto1, Jennifer Kazmerski1, Auburne Hutchins1

1 Texas Children’s Hospital, 2 Baylor College of Medicine

Introduction: Implantation of the hypoglossal nerve stimula-
tor (HGNS) is recognized as an effective treatment for persistent 
obstructive sleep apnea (OSA) in children with trisomy 21, par-
ticularly in cases where positive airway pressure (PAP) therapy is 
ineffective or not tolerated. Standardized protocols for HGNS 
implantation and management in pediatric patients have not been 
well established or published. Standardized protocols can prevent 
inconsistent outcomes, decrease procedural risks, and increase 
accessibility to treatment. This gap in systematic protocols has iden-
tified the need for well-defined policies and procedures that stream-
line workflow processes to ensure adequate patient access, enhance 
perioperative management, and improve long-term follow up care.
Methods: Texas Children’s Hospital Sleep Center developed and 
has successfully implemented a comprehensive care pathway, 
which was supported by a multidisciplinary team of providers 
to standardize their HGNS program. In this paper, we summa-
rize our multidisciplinary approach and outline the current sleep 
clinic and laboratory protocols utilized to evaluate, treat and 
manage children prior to and after HGNS implantation.
Results: Within a 6-month period, our sleep center success-
fully treated four children with trisomy 21 using this approach. 
Standard written protocols were outlined and presented to staff  
and faculty. Faculty were part of online training and simulation 
procedures. In addition, ongoing partnership was established with 
the device manufacturer to train clinical staff and edit protocols.
Conclusion: By standardizing these processes, healthcare sys-
tems can consider adopting such protocols to help ensure con-
sistency in practice, improve patient outcomes, and promote 
evidence-based advancements in pediatric OSA management. 
Furthermore, a standardized framework can potentially ena-
ble multicenter research collaborations while facilitating robust 
comparisons of outcomes and fostering continuous improve-
ments in care delivery. Furthermore, a standardized framework 
can potentially enable multicenter research collaborations while 
facilitating robust comparisons of outcomes and fostering con-
tinuous improvements in care delivery.
Support (if any): 
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IMPLEMENTATION OUTCOMES OF A SLEEP CLINICAL 
DECISION SUPPORT TOOL IN PRIMARY CARE
Eberechukwu Uwah1, Mondal Antara1, Roberts Amy1, 
James Guevara1, Ignacio Tapia2, Gregory Lawton1, Maura Powell1, 
Anthony Luberti1, Alexander Fiks1, Ariel Williamson3

1 Children’s Hospital of Philadelphia, 2 University of Miami 
Miller School of Medicine, 3 The Ballmer Institute for Children’s 
Behavioral Health, University of Oregon

Introduction: Childhood sleep disordered breathing (SDB) is highly 
prevalent and associated with poor neurobehavioral outcomes, 
underscoring the importance of early identification. However, most 
outpatient settings, including primary care, lack feasible tools to 
identify SDB symptoms and support referrals for further evaluation. 
This pilot study evaluated the initial adoption, reach, acceptability, 
and initial effectiveness of an electronic health record (EHR)-based 
primary care clinical decision support (CDS) tool for the manage-
ment of abnormal SDB screening results.
Methods: The CDS was iteratively developed and deployed in all 
well child visits at 4 primary care sites from 06/2022-06/2023. Those 
with reported habitual snoring (≥3 nights/week) received 2-3 age-
based questions about labored breathing/gasping, mouth breathing, 
and bed-wetting, drawn from validated SDB measures. A best prac-
tice alert (BPA) appeared when ≥1 of the additional questions were 
endorsed, with a prompt to refer to specialty care (sleep or otolar-
yngology) for further assessment, in line with pediatric guidelines. 
Retrospective electronic health record data were drawn to examine 
outcomes during the implementation year. Chi-squared tests exam-
ined BPA activation and referrals. Primary care clinicians rated 
CDS acceptability using the System Usability Scale.
Results: A total of 49,125 unique children (6 months-18 
years, 51% boys, 51% African American/Black, 5% Asian, 5% 
Hispanic/Latine, 31% White) were screened for SDB in >90% of 
well visits, reflecting high adoption. Thirteen percent (n=6257) 
endorsed habitual snoring. Of the habitually snoring children, 
the BPA fired for 60% (n=3748) who had ≥1 additional SDB 
symptom endorsed (i.e., reach). BPA activation was signifi-
cantly associated with specialty care referrals (p = <.001), with 
41% (1524/3748) of snoring children with ≥1 additional symp-
tom referred to specialty care. Of 19 clinician respondents, 68% 
agreed/strongly agreed to feeling satisfied with the CDS, while 
84% agreed/strongly agreed that it was easy to use and helped 
initiate discussions with families.
Conclusion: Findings indicate high reach and adoption of CDS 
for SDB in primary care, with evidence of good acceptability 
and preliminary effectiveness in supporting specialty care refer-
rals for symptomatic children. Further research is warranted to 
evaluate the long-term impact of the CDS on patient outcomes 
and healthcare efficiency.
Support (if any): Children’s Hospital of Philadelphia Chair’s 
Initiative Round 8 (AAW)
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IMPACT OF PATIENT ACTIVATION ON PEDIATRIC OSA 
DETECTION AND MANAGEMENT IN PRIMARY CARE
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Eneida Mendonca5, Stephen Downs6, Sarah Honaker1

1 Indiana University School of Medicine, 2 Eskenazi Health; 
Indiana University School of Medicine, 3 Eskenazi Health, 4 Sleep 
Disorders Center and Department of Neurology, University of 
Michigan, 5 Cincinnati Children’s Hospital Medical Center and 
University of Cincinnati College of Medicine, 6 Wake Forest 
University School of Medicine

Introduction: Pediatric OSA is often undetected, partly due to 
gaps in parental awareness of OSA. Automatic OSA screening 
traditionally involves primary care provider (PCP) alerts but does 
not inform parents of their child’s OSA risk. Health activation 
messaging can activate parents to raise concerns with medical pro-
viders; however, this approach has not been examined in pediatric 
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OSA. The study aimed to examine: 1) parental response to a pedi-
atric OSA health activation message and 2) the impact of that 
response on OSA evaluation and action at a subsequent PCP visit.
Methods: In eight primary care clinics parents responded to OSA 
screening items in the patient portal. For children who screened 
positive, their parents viewed a health activation message that: 1) 
communicated the child’s positive screen, 2) provided education, 
and 3) encouraged discussion at the scheduled PCP visit. PCPs 
also received an EHR alert about OSA risk. Data were extracted 
from EHR reports and PCP encounters. Activation was assessed 
by parental response to an item asking if  they plan to discuss 
OSA with their child’s PCP. OSA evaluation was assessed via 
documentation of OSA symptoms in the provider note.
Results: Of parents who viewed the message (n=148; children 
2-13 years; M=7.4 years; SD = 2.8; 58.1% male), 45.9% indi-
cated their plan to speak to their child’s provider at a subse-
quent visit about OSA (high activation), 17.6% did not plan to 
do so (low activation), and 36.5% were unsure. Children whose 
parents had high (vs. low) activation tended to have more OSA 
symptoms (M=2.9, SD=1.4 vs. M=1.5, SD=0.7; F(1,93)=23.9, 
p<.01). Children of patients with high activation (vs. low) were 
also more likely to receive an OSA evaluation (75.0% vs. 54.0%; 
X2=3.9, p<.05) and follow up action (e.g., polysomnography or 
ENT referral; 61.8% vs. 23.0%; X2=11.3; p<.01).
Conclusion: Children of parents who are activated about their 
child’s OSA risk are more likely receive OSA evaluation and 
action. Health communication messaging is likely to be a prom-
ising strategy to improve primary care pediatric OSA detection, 
but further research is needed to optimize parent activation.
Support (if any): National Heart, Lung, and Blood Institute of 
the National Institutes of Health; K23HL150299
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Introduction: The current AASM position on home sleep apnea 
testing (HSAT) states it is “not recommended for the diagnosis 
of obstructive sleep apnea in children”. Potential underestima-
tion of severity and unreliable data collection are cited as pos-
sible issues. However, as awareness of pediatric OSA increases, 
there has been an uptick in the development and research of 
HSAT use in children. A recent systematic review identified 62 
studies, 66.7% of which demonstrated high diagnostic reliability 
for OSA when using Type III HSAT in children. Our aim is to 
describe the utilization of this technology within our institution.
Methods: A retrospective search of  our electronic medical 
record (EMR) was conducted for patients who were ordered 
an HSAT between 1/1/2022 and 11/30/2024. The query yielded 
194 pediatric HSAT orders of  which 82 were completed (43%).
Results: Of the 82 completed pediatric HSATs, patient ages 
ranged from 2.7 to 21 years (average 13.8). Patients spent an 
average of  28 days from order date to HSAT completion, com-
pared to 68 days for an in lab study. Average recording time was 
9.8 hours. Two studies (2%) had < 3 hours of  recording. Two 
nights of  recording were obtained for 17% (14) of  patients, 
with no statistically significant differences between nights in 
AHI, SpO2 nadir and hours recorded. No OSA was found in 
29% of  patients (23), mild in 35% (29), moderate in 13% (12) 
and severe in 22% (18).

Conclusion: Utilization of pediatric home sleep testing in our insti-
tution demonstrated feasibility across a range of ages, with valuable 
clinical data derived from most studies. Moderate and severe sleep 
apnea were noted in nearly half of the HSATs, offering an expedited, 
less invasive path to treatment. The significant number of uncom-
pleted orders highlights demand and barriers to completion. While 
further studies are needed to continue evaluating HSAT reliability in 
children, our findings demonstrate that home sleep testing can be a 
strong diagnostic tool in the work up of significant pediatric OSA.
Support (if any): None
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A PILOT STUDY OF THE SLEEPIMAGE HOME SLEEP 
APNEA TEST COMPARED TO POLYSOMNOGRAPHY IN 
CHILDREN 2 TO 6 YEARS OF AGE
Ann Murray1, Christine Matarese2, robin lloyd2, 
Channing Sorensen1, Timothy Morgenthaler3, Allison LeMahieu2, 
Dennis Reckward2, Robyn Tullis2, Mark Bellinger2, Ginny Brown2, 
Daniel Herold2, Julie Baughn2

1 Mayo Clinic Rochester, 2 Mayo Clinic, 3 Mayo Clinic, Rochester, 
Minnesota

Introduction: The SleepImage is an HSAT device (sHSAT) that 
uses photoplethysmography and oxygen saturation data to gener-
ate an apnea hypopnea index (AHI). This sHSAT has been FDA 
cleared as a software-as-a-medical-device for use in children 2 
years and older for diagnosing obstructive sleep apnea (OSA). To 
our knowledge this sHSAT has not been tested on children con-
current with the gold standard polysomnography (PSG).
Methods: This study evaluated 50 children 2-6 years of age with 
tonsillar hypertrophy and OSA symptoms with sHSAT during 
simultaneous in-lab PSG. Aims were to determine the techni-
cal feasibility of using sHSAT in this population and to com-
pare sHSAT results to PSG. The primary endpoint was AHI 
by sHSAT compared to AHI by PSG and presence of OSA. 
Sensitivity analysis was performed for presence or absence of 
OSA diagnosis based on sHSAT versus PSG. Bland-Altman and 
concordance correlation calculations were used for comparisons.
Results: 50 patients, median age 4 (IQR 3-5), met criteria; 39 
completed PSG and HSAT. The sensitivity with sHSAT for OSA 
prevalence based on proprietary categorization was 94.1%, spec-
ificity 22.7%, LR+ 1.22, and LR- 0.26, with PSG OSA preva-
lence of 43.6%. There was a 9% sHSAT total failure rate, and 
the device frequently fell off, resulting in TST difference of 
-226.9 ±182.8 min between sHSAT and PSG. PSG was trimmed 
to include only segments where HSAT was confirmed to be 
on before comparisons. Concordance correlation coefficient 
between sAHI and AHI-PSG was 0.52. The Bland-Altman anal-
ysis comparing sAHI and PSG AHI revealed a mean difference 
of 0.73 (95% confidence limits: -3.47 to 4.93). Considering only 
obstructive events, the Bland-Altman the sAHI vs the AHI-PSG 
shows a mean difference of 1.52 (95%CI -5.40 to 8.44).
Conclusion: This pilot study demonstrated challenges with fea-
sibility in using the sHSAT in this age group given likelihood of 
technical difficulties leading to absent or truncated data. When 
compared with PSG, sHSAT demonstrated a high false-positive 
rate for diagnosis of OSA, particularly concerning if  guiding 
surgical management. This topic is of considerable importance 
to the practice of pediatric sleep medicine; further investigation 
of technological advances in this area is imperative.
Support (if any): 
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COUNTING SHEEP AT HOME: ADVANCING PEDIATRIC 
SLEEP APNEA TESTING
Brandon Jones1, Ravali Inja1, Mahalakshmi Somayaji2, 
Darko Stefanovski3, Christopher Cielo1

1 Children’s Hospital of Philadelphia, 2 The Children’s Hospital of 
Philadelphia, 3 University of Pennsylvania School of Veterinary 
Medicine

Introduction: In-laboratory polysomnography (PSG) is cur-
rently the standard clinical test for evaluating obstructive sleep 
apnea (OSA) in children, but barriers including cost, accessibility, 
and discomfort highlight the critical need for alternative testing 
modalities such as home sleep apnea testing (HSAT) in pediatrics. 
Level II HSAT with electroencephalogram (EEG) may be more 
accurate for the diagnosis of OSA in children but requires a tech-
nologist to set up the equipment compared with Level III HSAT 
without EEG. We aimed to compare the accuracy of Level II 
HSAT versus Level III HSAT for the diagnosis of pediatric OSA.
Methods: Children aged 2 through 17-years-old completed Level 
II HSAT as part of a larger study comparing HSAT with PSG. 
Level II HSAT was scored using AASM pediatric scoring rules. 
EEG was removed from the montage and HSAT studies were 
re-scored as Level III studies by investigators blinded to the Level 
II scoring. An obstructive apnea hypopnea index (OAHI) of 2 
events/hour was the threshold used for a diagnosis of OSA. Level 
II and Level III HSAT OAHI were compared using sign rank test, 
Spearman’s rank correlation, and Lin’s test of concordance.
Results: Fifteen participants, including 10 (67%) females were 
included. Median (range) age was 6.0 (Range: 2.9, 17.1) years. 
Level III HSAT OAHI was 1.0 (0.2, 9.2), and Level II HSAT 
OAHI, was 1.8 (Range: 0.3, 23), p = 0.15. By Level III HSAT, 
obstructive hypopnea index was 0.3 (0, 1.6), and Level II HSAT 
was 1.2 (0.1, 13), p= 0.002. Six (0.4) participants had a diagno-
sis of OSA by Level II HSAT and 2 (0.13) by Level III HSAT 
(p=0.09). There was a moderate correlation between Level II 
HSAT and Level III HSAT (Spearman r=0.61, p=0.02) but poor 
concordance (concordance correlation coefficient=0.5).
Conclusion: In this pediatric pilot study, there was a moderate 
correlation between Level II and Level III HSAT OAHI, but 
poor concordance. Removal of HSAT EEG resulted in signifi-
cantly less obstructive hypopneas and underestimation of OSA. 
These findings suggest a potential difference between the two 
testing methods for detecting pediatric OSA, but future studies 
comparing HSAT to PSG with larger cohorts are needed.
Support (if any): 
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SLEEP DISORDERED BREATHING IN TERM INFANTS: 
PHENOTYPE AND DIAGNOSTIC DATA
Liz Lezama1, Aarti Shakkottai2

1 University of Texas Southwestern, 2 University of Texas 
Southwestern

Introduction: Sleep-disordered breathing (SDB) is common in neo-
nates and infants. Unfortunately, most of the data in this population is 
focused on high-risk infants. Little data exists on whether term, other-
wise healthy, infants should follow the same diagnostic and treatment 
standards that are currently in place for high-risk infants.

Methods: A retrospective review of medical records and PSG 
data in term infants 0-12 months of age presenting symptoms 
suggestive of SDB, who underwent diagnostic Polysomnography 
(PSG) between 2017 to 2023.
Results: Fifteen subjects were enrolled. The majority (80%) were 
male and 40% were of non-White race. Snoring was the most com-
mon symptom at presentation, followed by stridor, noisy breath-
ing, and BRUE (brief resolved unexplained events), respectively. 
The average age sleep study conducted was 7.4 months. The diag-
nosis of moderate-severe obstructive sleep apnea (OSA) defined 
as an obstructive apnea-hypopnea index (oAHI) ≥ 5/hour, was 
present in 73% of subjects. The mean oAHI was 17.9/hr. Central 
sleep apnea was identified in 6 subjects with a mean central apnea 
index (CAI) of 3.3/hr. The mean total sleep time was 396 min-
utes, and the arousal index was 15.1 events/hr. Sleep efficiency was 
78.5% across the cohort. Ten infants were diagnosed with moder-
ate-severe OSA and underwent airway evaluation; four were diag-
nosed with laryngomalacia, followed by other abnormalities such 
as piriform aperture stenosis, adenoidal hypertrophy, and type I 
cleft. Three had a normal evaluation. Six subjects were diagnosed 
with reflux. The therapeutic interventions in this cohort varied 
from observation, oxygen, and high-flow nasal cannula support 
to surgical management (adenotonsillectomy and supragloto-
plasty). Out of the group of ten subjects, (70%), had a follow-up 
PSG, which showed resolution of SDB by 2-3 years of age in the 
majority of the cohort; two infants demonstrated improvement of 
severe OSA by 1 year of age following interventions, and only one 
showed persistence of severe OSA after adenoidectomy.
Conclusion: Moderate to severe OSA was the most prevalent 
disorder in this cohort. This study highlights the heterogeneity 
in interventions and outcomes among infants diagnosed with 
SDB. These findings also suggest the need for further research to 
improve diagnostic accuracy and treatment guidelines for term 
infants with SDB.
Support (if any): 
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Department of Neurology, Washington University in St. Louis

Introduction: Respiratory Cycle-Related EEG Changes 
(RCREC) measured during the sleep of children and adults may 
represent subtle cortical microarousals exacerbated by labored 
breathing in obstructive sleep apnea. However, the existence of 
RCREC has not been investigated previously in newborns.
Methods: Nine North American Fetal Therapy Network centers 
collaborated in a prospective polysomnographic study (at ≥32 
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weeks postmenstrual age) of sleep among 171 neonates (gesta-
tional age at birth 30-41 weeks) with myelomeningocele in neona-
tal intensive care units. The RCREC for NREM and REM sleep 
were computed (AJRCCM 2005;171:652-8) for the entire night in 
5 frequency ranges -- delta 2-4 Hz, theta 4-8 Hz, alpha 8-12 Hz, 
sigma 12-15 Hz, and beta 15-18 Hz) -- using C3-M2 EEG and 
the nasal-oral thermocouple signal. The RCREC were compared 
to gestational age at birth, and the apnea-hypopnea index (AHI).
Results: Statistically-significant RCREC (ANOVA, p< 0.01) 
appeared in at least some frequency ranges in most neonates 
during NREM sleep (delta n=170, theta 164, alpha 159, sigma 
160, beta 164), and during REM sleep (delta 170, theta 163, 
alpha 147, sigma 161, beta 163). In NREM sleep, the RCREC 
varied inversely with gestational age (delta: Spearman rho=-0.16, 
p=0.03; theta: rho=-0.34, p=< 0.0001; alpha: rho=-0.45, p=< 
0.0001; sigma: rho=-0.23, p=0.003; beta: rho=-0.21, p=0.007). 
Theta and alpha RCREC increased with AHI (rho=0.18, p=0.02, 
and rho=0.25, p=0.001, respectively). In REM sleep, RCREC 
also varied inversely with gestational age (delta: rho=-0.24, 
p=0.001; theta: rho=-0.20, p=0.009; alpha: rho=-0.28, p=0.0002; 
sigma: rho=-0.22, p=0.004; beta: rho=-0.18, p=0.02). Only alpha 
RCREC varied with AHI during active sleep (rho=0.18, p=0.02).
Conclusion: These data demonstrate RCREC in neonates for the 
first time. As in older individuals, only limited associations appear 
with AHI. Moreover, the synchronization between EEG power and 
the respiratory cycle increases, on average, with lower gestational age 
at birth. Although these data are specific to infants with myelomenin-
gocele, we have also found RCREC in preterm newborns without 
MMC (unpublished observations). Previous findings in children and 
adults that RCREC may predict daytime sleepiness, as well or better 
than standard polysomnographic measures (Sleep 2006;29:495-503), 
suggest that infant RCREC merits additional study.
Support (if any): This work was supported by NIH grant 
R01HL147261

Abstract citation ID: zsaf090.1007

1007
DISCORDANCE BETWEEN SYMPTOM SEVERITY AND 
POLYSOMNOGRAPHIC FINDINGS IN CHILDREN WITH 
CEREBRAL PALSY
David Zopf1, Hannah Turbeville2, Louise O’Brien2
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Introduction: Children with cerebral palsy or other complex 
neurologic disorders frequently demonstrate symptoms of severe 
upper airway obstruction yet not all are diagnosed with severe 
obstructive sleep apnea (OSA). The goal of this study was to 
determine whether there was discordance between symptom 
severity and polysomnographic findings in children with cerebral 
palsy who had mild to moderate OSA.
Methods: A retrospective review was undertaken of baseline pol-
ysomnograms performed in children with cerebral palsy between 
2008-2023 who had clinical concern for severe airway obstruc-
tion. Children were included in the analysis if  the AHI was less 
than 10. Median and inter-quartile range (IQR) were reported 
for non-normally distributed data, and mean and standard devi-
ation (SD) were reported for normally distributed data.
Results: A total of 47 children aged 2-19 years were included in the 
analysis. Over half (55%) had a seizure disorder. Median AHI was 
2.3 (IQR: 2.9), median oxygen nadir was 89% (IQR: 6) and median 
time < 90% oxygenation was 0% (IQR: 3.4). Children had frequent 
hospital admissions for respiratory complications with a mean of 80 

days (SD 89) spent in hospital, the majority of which (86%) were in 
the intensive care unit and often intubated. The mean duration of 
intubation was 37 days (SD 42). To correct upper airway obstruc-
tion children often underwent multiple surgical procedures, with a 
mean of 2.5 surgeries per child. Overall, 17% of children required a 
tracheostomy and four children (8.5% of the sample) died.
Conclusion: In children with clinical evidence of severe upper 
airway obstruction, polysomnographic results did not reflect 
the clinical concern. We strongly recommend multidisciplinary 
evaluation of children with cerebral palsy and astute clinical 
judgement with recognition of the need for continued care or 
observation if  there is discordance between symptoms of airway 
obstruction, yet a reassuring polysomnogram.
Support (if any): 
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POLYSOMNOGRAPHIC CHARACTERISTICS IN 
CHILDREN WITH DUCHENNE MUSCULAR DYSTROPHY 
(DMD) COMPARED TO NORMAL CHILDREN
Janki Naidugari1, Arpita Lakhotia1, Theresa Kluthe1, 
Karim El-Kersh1, Amanda Rogers1, Egambaram Senthilvel2

1 University of Louisville, 2 University of Louisville Department of 
Pediatrics, Division of Sleep Medicine

Introduction: Children with Duchenne Muscular Dystrophy 
(DMD) are prone to develop sleep disordered breathing due to 
various risk factors. The aim of this study is to assess the polysom-
nographic characteristics in children with DMD compared to age, 
gender, and AHI controlled matched children without DMD.
Methods: This was a single-center retrospective study involving 
children with confirmed DMD who underwent overnight pol-
ysomnography (PSG). OSA severity was categorized by obstruc-
tive apnea-hypopnea index (OAHI) as normal (< 1 event/hr), 
mild (1–4.9 events/h), moderate (5–9.9 events/h), or severe (≥ 10 
events/h).
Results: The DMD group included 12 children, and the control 
group included 9 children. The gender, mean age and BMI of 
the DMD and control groups were 91.7% male, 11.25 years, and 
21.13 versus 88.9% male, 12.11 years and 23.71 respectively. In 
the DMD group, functional statuses were: 8.3% late ambulatory, 
66.7% early non-ambulatory, and 25% late non-ambulatory. 
Severe OSA was identified in 50% of the DMD group, and in 
57.1% of the control group. There were no differences between 
the median total sleep time, sleep stages and arousal indices. 
Similarly, there were no differences in the median OAHI, cen-
tral apnea index, mean oxygen saturation and carbon dioxide 
level between the groups. However, the mean heart rates were sig-
nificantly higher in DMD group [86.29 (16.72) vs 68.59 (10.65) 
p= 0.012]. 58.3%, and 8.3% of DMD children were treated with 
prednisolone, deflazacort, respectively, and 25% were not receiv-
ing steroids. DMD children receiving steroids had a lower mean 
CO2 in REM sleep than those who were not [43 (39.00-43.00 vs 
47(46.50-47.50) p=0.048]. Eleven DMD children received ACE 
inhibitor preventative therapy for delaying the progression of 
cardiomyopathy. 3 children received PAP therapy.
Conclusion: Half of the children with DMD had severe OSA. 
There were no significant differences between most of the PSG 
parameters between the groups except higher heart rate was 
noted in DMD. REM carbon dioxide level was lower in DMD 
children who were receiving steroids.
Support (if any): 
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COMPARED TO NORMAL CHILDREN
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1 University of Louisville, 2 University of Louisville Department of 
Pediatrics, Division of Sleep Medicine

Introduction: Children with Spinal Muscular Atrophy (SMA) 
are prone to develop sleep disordered breathing due to various 
risk factors. The aim of this study is to assess the polysomno-
graphic characteristics in children with SMA compared to age, 
gender, and AHI controlled matched children without SMA.
Methods: This was a single-center retrospective study involving 
children with confirmed SMA who underwent overnight pol-
ysomnography (PSG). OSA severity was categorized by obstruc-
tive apnea-hypopnea index (OAHI) as normal (< 1 event/hr), mild 
(1–4.9 events/h), moderate (5–9.9 events/h), or severe (≥ 10 events/h).
Results: The SMA group included 15 children who had available 
PSG (out of total 29 children with SMA), and the control group 
included 12 matched children. The gender, mean age and median 
BMI of the SMA and control groups were 66.7% female, 2 years, 
and 16.9 versus 66.7% female, 4 years and 16.7 respectively. In 
the SMA group, copy numbers 2, 3 and 4 were 46.7%, 26.7%, 
and 20% respectively. Functional statuses were: 5 non-sitters, 1 
sitter, 4 standards, and 5 walkers. OSA was identified in 60% of 
SMA group and in 88% of the control group. There was no dif-
ference in median total sleep time, mean sleep efficiency, REM 
sleep, and median arousal index between the groups. However, 
the SMA group spent less time in stage 3 sleep [100.38 (38.69) 
vs 131.13 (37.08) p = 0.047], non-REM [270.67 (83.89) vs 343.95 
(50.16) p= 0.013] and left position [0.00 [0.00 vs 88.20 p = 0.003]. 
There was no significant difference in apnea hypopnea index, 
obstructive apnea-hypopnea index (OAHI), central apnea index 
(CAI), and oxygen saturations; however, the mean Non-REM 
CO2 was lower [39.40 (2.38) vs 42.58 (2.39) p = 0.011] and the 
mean heart rate was higher [104.98 (16.06) vs 86.15 (20.53) p = 
0.013] in the SMA group. SMA subjects were being treated with 
Nusinersen, Onasemnogene, and Risdiplam 60%, 26.7%, and 
26.7% respectively during baseline PSG. 3 SMA children were 
initiated on PAP therapy.
Conclusion: More than half  of the SMA children had OSA. 
Children with SMA spent less time in Non-REM and left side 
position, and had higher heart rates compared to the matched 
children.
Support (if any): 
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EXAMINING 200LB (91KG) WEIGHT AS 
INDICATION FOR INITIATION OF SPLIT NIGHT 
POLYSOMNOGRAPHY IN PEDIATRIC PATIENTS
Leena Stemler1, Brent Haberman2

1 St. Louis University Hospital/Cardinal Glennon Children’s 
Hospital, 2 Cardinal Glennon Children’s Hospital

Introduction: Obstructive Sleep Apnea (OSA) is an evolving area 
of study in pediatrics. OSA affects nearly half  a million children 
in the United States and polysomnography is recommended to 

differentiate primary snoring (PS) from OSA. Cardinal Glennon 
Children’s Hospital in St. Louis is equipped to complete both 
diagnostic and split night studies. Protocols are in place to guide 
technicians in their management of patients. Continuous posi-
tive airway pressure (CPAP) can be initiated in studies ordered 
as a “split night study” as opposed to a diagnostic study. One of 
the parameters in place is the use of 200lb weight as a marker to 
initiate CPAP if  an apnea hypopnea index of 15/hr is noted dur-
ing the study. The advantages of completing a split study are that 
patients do not have to undergo the duress of a sleep study twice, 
CPAP can be initiated in a timely manner, and healthcare costs 
can be mitigated by performing one study instead of two. The 
weight cut off  of 200lbs was chosen based on provider experi-
ence, and we have not examined the effectiveness of this param-
eter. This study aims to evaluate the sensitivity and specificity of 
this weight parameter and adjust our limit based on our results.
Methods: We will analyze data for a two month period to deter-
mine if  eligible patients require CPAP during their split study. 
We will also evaluate all of the sleep studies done at this time. 
We will then examine how many patients not meeting the 200lb 
parameter end up needing a CPAP titration study. Then, based 
on the sensitivity and specificity data from our 200lb parameter, 
we can adjust our protocol as needed.
Results: Data will be collected starting December 2024 and 
will continue until Feb 1 2025. Results pending on this data 
collection.
Conclusion: This study is important for establishing a data 
driven protocol to effectively capture pediatric patients who 
would benefit from CPAP for OSA. If  we can accurately tailor 
our protocol, we can help our patients receive beneficial CPAP 
treatment in a more timely and cost-efficient manner.
Support (if any): 
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COMPARISON OF MRI-BASED DYNAMIC 4D AIRWAY 
MEASUREMENTS AND DISE RESULTS IN PEDIATRIC 
PATIENTS WITH PERSISTENT OSA
Caitlin Fletcher1, Maeve Slife1, Keith McConnell1, Robert Fleck1, 
Carol Li1, Raouf Amin1, Qiwei Xiao1, Alister Bates1

1 Cincinnati Childrens Hospital

Introduction: Obstructive sleep apnea (OSA) is persistent in 
approximately 40% of pediatric patients following adenoton-
sillectomy (AT), often leading to secondary surgical interven-
tions. Magnetic resonance imaging (MRI) and drug induced 
sleep endoscopy (DISE) are crucial for secondary surgical plan-
ning, although it is unclear whether these diagnostic modalities 
agree regarding location and severity of airway obstruction. 
Comparing measurements from dynamic airway models recon-
structed from MRI with DISE results provides insight into how 
these modalities may contrast and complement one another in 
identifying surgical targets for persistent OSA.
Methods: DISE and MRI of the upper airway (under ketamine/
dexmedetomidine-induced sedation) were performed on 33 pedi-
atric subjects (aged 3-18 yr, mean=9.56) with persistent OSA 
after AT. Dynamic airway models were created by segmenting 
static MR images and registering cine-MR images throughout a 
breath cycle. Spatiotemporal minimal measurements of dynam-
ics, or cross-sectional area (CSA) ratios, size (minimum CSA, 
normalized by cricoid CSA), and shape (ratio of diameters) were 
calculated from the airway model every 1mm and 1ms. DISE 
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findings were scored based on obstruction pattern and severity. 
Airway measurements were compared (unpaired t-test, 95% CI) 
between DISE severity scores within each region.
Results: Subjects with adenoid hypertrophy on DISE exhibit 
eccentric airway shape on airway reconstruction of the naso-
pharynx (P=0.013), but neither airway CSA nor dynamics are 
different from subjects without adenoid hypertrophy. A trend 
of eccentric airway shape in the nasopharynx (P=0.052) is also 
found in subjects with velum collapse, with no differences in 
CSA or dynamics of the airway. The CSA of the airway in the 
oropharynx is smaller in subjects with complete tongue base 
collapse (P=0.04); however, there are no differences in shape or 
dynamics.
Conclusion: DISE scores and airway shape on airway models 
agree at the adenoids and velum. Collapse visualized on DISE 
is associated with decreased size on airway models at the tongue 
base. Airway dynamics are similar between DISE scores at the 
velum and tongue base. The partial agreement between DISE 
scores and airway model measurements indicates each technique 
may be sensitive to different patterns of airway obstruction. 
Future studies should investigate the association between the 
results of multimodal airway evaluation and surgical outcomes.
Support (if any): 
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WAKING UP PEDIATRICIANS TO OBSTRUCTIVE SLEEP 
APNEA SCREENING
Michael Ragnone1, Hannah Adams1, Innessa Donskoy2, 
Matthew Balog2, Darius Loghmanee2, Ayelet Snow2

1 Advocate Children’s Hospital Park Ridge, 2 Advocate Children’s 
Hospital

Introduction: Childhood obstructive sleep apnea (OSA) affects 
approximately 1.2% to 5.7% of children with many experi-
encing delays in diagnosis and treatment. This is multifacto-
rial, including providers’ lack of utilization of validated OSA 
screening tools, such as the Pediatric Sleep Questionnaire (PSQ). 
Residency offers an ideal opportunity to introduce such tools, as 
learners can integrate them into their practice early on.
Methods: This mixed-methods quality improvement project 
used a resident targeted educational program to increase OSA 
awareness, review screening guidelines, and discuss next steps for 
children with positive PSQ results. Following the lecture, an anon-
ymous survey assessed attendees’ prior knowledge of the PSQ, 
confidence in ordering sleep studies, anticipated use of the PSQ, 
and perceived barriers. To address identified barriers, PSQ screen-
ing forms were placed in each clinic room to increase accessibility 
for providers. An electronic medical record (EMR) query was used 
to gauge our interventions’ efficacy in increasing PSQ usage.
Results: Through an anonymous post lecture survey, 87.5% of 
attendees responded that they screen for routine snoring during 
their well-child checks at most or every visit. However, 100% of 
residents had never used the PSQ screening before. At 62.5%, most 
respondents anticipated using the PSQ when indicated at most or 
every visit. Most encouragingly, 100% of respondents reported 
feeling “more confident” regarding indications for ordering pol-
ysomnography or pediatric sleep medicine referral. The initial two 
weeks post-lecture saw no increase in PSQ usage among residents, 
but the data collection will be ongoing until June 2025.
Conclusion: This study aimed to increase PSQ utilization in 
one pediatric outpatient clinic through a resident-led lecture 

on OSA screening and improved accessibility to PSQ forms 
in the clinic. While initial PSQ utilization was low, residents 
expressed increased confidence in diagnosing OSA and planned 
to implement the tool moving forward. The most frequent bar-
riers identified were time and accessibility to forms, prompting 
a secondary intervention to improve form access. By increasing 
the PSQ utilization, we hypothesize that we will identify more 
children with undiagnosed OSA and get them to indicated care 
sooner, as well as better characterize key factors predictive of 
OSA in this clinic’s population.
Support (if any): 
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PRACTICE PATTERNS IN PEDIATRIC PSG UTILIZATION 
PRE-AND-POST OPERATIVELY
Matthew Balog1, Innessa Donskoy1, Ayelet Snow1, 
Darius Loghmanee1

1 Advocate Children’s Hospital

Introduction: Tonsillectomy is a common procedure in the United 
States with 289,000 pediatric ambulatory procedures completed 
annually. Since 2002, multiple professional organizations pub-
lished guidelines recommending the use of Polysomnography 
(PSG) in young children prior to adenotonsillectomy. In cases of 
moderate to severe obstructive sleep apnea syndrome (OSAS) or 
in patients with high-risk comorbidities, a post-operative PSG is 
recommended also. Despite these guidelines, adherence remains 
low with 22% of American Society of Pediatric Otolaryngology 
(ASPO) members stating they order PSGs “always” or “most 
of the time” for children under 3 years of age. Previous clinical 
studies showed overall pre-surgical PSG compliance at 30% with 
rates climbing to 51-57% for children with high-risk comorbid 
conditions.
Methods: In this retrospective chart review, an electronic med-
ical record (EMR) query for patients under 2 years old who 
underwent an adenoidectomy, tonsillectomy, or adenotonsil-
lectomy from 1/1/2020 to 10/31/2024 was performed. The query 
included if  a PSG was completed and basic PSG metrics. The 
query yielded a convenience sample of 424 children.
Results: Of the 424 children, 137 had pre-operative OSA diag-
nosis with 76% (103) obtaining a PSG within a year prior to sur-
gical intervention and 61% (63) showing moderate or severe sleep 
apnea. Adherence to the recommendations varied yearly, rang-
ing from 65-91%. ENT Practice variation was seen with com-
pliance ranging from 27-100%. Post operative PSG completion 
for patients with at least moderate OSAS (AHI or REM AHI 
> 10/hr.) was 24% (15) with rates varying yearly from 0-40%. 
ENT Practice variation was seen with compliance ranging from 
0-60%.
Conclusion: The pre-operative PSG completion rate compared 
to previous studies is encouraging, however, the low post-oper-
ative PSG rate highlights the need for closer partnerships with 
parents and physicians. As there is no expert consensus on the 
AHI defining severe OSAS, sleep clinicians should partner 
closely with their ENT colleagues in establishing practice pat-
terns centered around expedient, quality care and patient safety. 
Dedicated continuous quality assurance and improvement pro-
grams measuring adherence to practice guidelines are needed. 
EMR tools for physicians, and educational electronic messaging 
for parents could aid in increasing post-operative PSG rates.
Support (if any): None
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SLEEP HEALTH PHENOTYPES IN EARLY CHILDHOOD: 
ASSOCIATIONS WITH CAREGIVER SLEEP-RELATED 
FACTORS
Monica Ordway1, Baram Kang2, Michael Garza2, Natalie Barnett3, 
Meredith Wallace4

1 Yale School Of Nursing, 2 Yale University School of Nursing, 3 
Nanit Lab, 4 University of Pittsburgh

Introduction: Although sleep health is recognized as multi-
dimensional, most studies focus on individual dimensions, 
overlooking the diversity in sleep patterns. Developing com-
prehensive sleep health phenotypes that reflect early child-
hood variability could enable personalized sleep goals and 
targeted interventions. Such phenotypes should incorpo-
rate subjective and objective sleep dimensions, account for 
developmental changes, and consider the role of  caregivers 
in shaping sleep habits. This study aimed to identify distinct 
sleep phenotypes in early childhood and explore their asso-
ciations with caregiver sleep-related factors.
Methods: We conducted a cross-sectional observational study 
of primary caregivers of toddlers aged 12–30 months recruited 
from a database of families using baby video monitors to track 
their children’s sleep. Sleep phenotypes were identified using 
k-means clustering based on parental self-reported sleep data 
(BISQ-R) and objective sleep data via autovideosomnography 
(M=11.22; SD=2.82). Caregiver knowledge, attitudes, self-effi-
cacy, and beliefs about sleep were assessed with a 19-item sur-
vey, and their associations with sleep phenotypes were analyzed. 
Descriptive analyses, including ANOVA, were performed using 
RStudio version 4.2.1.
Results: Among 1,036 participants (77.9% mothers; 78% 
non-Hispanic White; 78.3% aged 30–39 years), three distinct 
sleep phenotypes were identified: Group 1 (16%): late bedtime, 
short sleep duration, irregular bedtimes, and high parental 
perception; Group 2 (39%): recommended bedtime, acceptable 
sleep duration, somewhat consistent bedtime, and suboptimal 
parental perception; and Group 3 (46%): early bedtime, long 
sleep duration, consistent bedtime, and high parental percep-
tion. Parental knowledge, attitudes, self-efficacy, and beliefs 
differed significantly among groups, with Group 3 scoring 
highest across all domains. Post-hoc analyses revealed that 
Group 3 parents had significantly higher sleep knowledge 
compared to Group 1 (p=0.001) and Group 2 (p=0.003). 
Parental attitudes were significantly better in Group 3 than 
Group 1 (p=0.02). Self-efficacy was lowest in Group 1 com-
pared to Group 2 (p=0.04) and Group 3 (p< 0.001). Parental 
beliefs differed significantly across all groups (p’s=< 0.03) with 
Group 1 scoring lowest.
Conclusion: This study identified three distinct toddler sleep pat-
terns and highlighted significant links between caregiver cogni-
tive and behavioral factors and early childhood sleep phenotypes. 
These findings may guide tailored interventions to improve early 
sleep health and mitigate potential long-term physical and soci-
oemotional consequences.
Support (if any): YSN pilot funding
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UNDERSTANDING CONTRIBUTORS TO EARLY 
CHILDHOOD SLEEP INTERVENTION RESPONSE: A 
MIXED METHODS STUDY
Brizhay Davis1, Katherine Wu1, Olivia Cicalese1, 
Chimereodo Okoroji2, Amanda Ayala1, Kristina Boling-
Smith1, Bethany Harvey1, Rachel Honore1, Amy Kratchman3, 
L’Vonne McMillan1, Alexander Fiks1, Thomas Power1, 
Jodi Mindell4, Ariel Williamson5

1 Children’s Hospital of Philadelphia, 2 Cincinnati Children’s 
Hospital Medical Center and Department of Pediatrics, University 
of Cincinnati College of Medicine, 3 Novartis Pharmaceutical 
Company, 4 Saint Joseph’s University, 5 The Ballmer Institute for 
Children’s Behavioral Health, University of Oregon

Introduction: This mixed-methods study sought to identify con-
tributors to caregiver-reported child sleep improvements after 
receiving Sleep Well!, a behavioral sleep intervention for 1-5-year-
olds, by examining (1) quantitative data from intervention sessions 
and (2) qualitative caregiver perceptions at post-intervention.
Methods: Forty-six caregiver-child dyads (caregivers: 96% 
mothers, 64% non-Latine Black, 40%≦high school educa-
tion; children: 40% girls, 67% non-Latine Black) randomized 
to Sleep Well! completed a 3-session telehealth intervention. 
Interventionists completed fidelity forms to indicate session con-
tent implemented (intervention components, suggested strate-
gies, handouts, homework) and rated family engagement using 
a Likert scale item. Forty-two caregivers also completed post-in-
tervention ratings of  child sleep problems (Brief  Child Sleep 
Questionnaire item, primary trial outcome) and semi-struc-
tured qualitative interviews, coded using thematic analysis. 
Child sleep improvements were dichotomized into “resolved 
sleep problem” versus “small to severe problem.” Quantitative 
analyses (chi-square and t-tests) assessed relationships between 
session content, interventionist-rated engagement, and sleep 
problem resolution, while qualitative themes were stratified by 
sleep problem resolution status.
Results: A total of  64% (n=27) of  dyads reported post-in-
tervention sleep problem resolution. Intervention compo-
nents, suggested strategies, handouts, and homework were 
not associated with sleep problem resolution. There was a 
moderate (d=0.69) difference in reporting of  a resolved sleep 
problem based on interventionist-rated engagement, with 
higher engagement ratings for caregivers reporting a resolved 
sleep problem, although this did not reach statistical signif-
icance, p=.10. Furthermore, qualitative themes of  strong 
intervention-related acceptability, cultural humility, and pos-
itive feedback did not differ according to whether the car-
egiver quantitatively reported a resolved child sleep problem. 
However, caregivers reporting a resolved child sleep problem 
qualitatively reported feeling well-equipped with tools from 
the intervention to manage child sleep, whereas those with 
an unresolved child sleep problem qualitatively expressed less 
confidence managing child sleep, citing their child’s behavior 
as a challenge to sleep improvements.
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Conclusion: Although caregivers reporting an unresolved 
child sleep problem after Sleep Well! participation qualitatively 
expressed positive intervention feedback, they also described less 
confidence in sleep strategies and more challenging child behav-
iors. Additional research is needed to develop more personal-
ized strategies to address caregiver-reported challenging child 
behaviors, confidence in intervention strategies, and intervention 
engagement.
Support (if any): K23HD094905 (AAW)
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THE POWER DOWN: A NEW SENSORY-BASED BEDTIME 
INTERVENTION FOR CHILDREN WITH ADHD
Amy Hartman1, Heather Joseph2, Jessie Northrup1, Tracey Murray1, 
Isabel Brovender1, Victoria Wong1, Adriane Soehner1

1 University of Pittsburgh, 2 University of Pittsburgh

Introduction: It is well known that children with attention deficit 
hyperactivity disorder (ADHD) have an elevated risk for poor 
sleep health. Sensory over-responsivity is also common for chil-
dren with ADHD potentially impacting the ability for children 
to transition to sleep. Current interventions do not incorpo-
rate sensory-specific theories to decrease hyperarousal level at 
bedtime to support sleep health. This pilot study trials a novel 
sensory-based intervention targeting bedtime cognitive and 
physiological hyperarousal.
Methods: Children (6-13 yrs) with ADHD and their caregiv-
ers are being recruited to participant in a 3-week pilot inter-
vention trial (total goal n=30). Biophysiological measures of 
arousal (e.g. electrodermal activity, physical activity) and sleep 
(actigraphy) are captured using the Empatica EmbracePlus 
and daily sleep and emotion diaries are completed. Caregivers 
complete a manualized gentle pressure massage and mind-
fulness protocol called the “Power Down”. Intervention fea-
sibility and acceptability are measured through qualitative 
interviews and questionnaires. Preliminary efficacy is meas-
ured through change in sleep and bedtime arousal measures at 
the end of  the intervention trial (2 weeks long) compared to a 
1-week baseline.
Results: Recruitment is on-going. Currently, one participant 
has completed the three-week study (8 years old, male) and 
one is half-way through the study (11 years old, male). Both 
participants and their caregivers identified transitioning to 
sleep as the primary difficulty related to sleep health. Both 
participant’s caregivers reported that the Power Down inter-
vention was acceptable, appropriate, and feasible after initial 
training (all agree to completely agree, 5-pt Likert scale). Data 
collection from the wearable device was feasible, with partic-
ipants wearing the device for 22/25 days and 13/14 days of 
data collection. The Power Down was completed 12/13 and 
7/9 days by the caregiver at the time of  preliminary analy-
sis. Preliminary efficacy will be examined upon completion 
of  each participant’s participation and will be updated at the 
time of  the conference.
Conclusion: The Power Down has successfully been imple-
mented with our first participants. As recruitment continues, 
interim data analysis will be conducted to examine contin-
ued acceptability, feasibility, and preliminary efficacy of  the 
intervention.
Support (if any): The Klingenstein Third Generation Foundation 
Fellowship (PI: Hartman)
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FEASIBILITY AND ACCEPTABILITY OF SHEETS: A NEW 
DIGITAL INTERVENTION FOR ENHANCING SLEEP 
REGULARITY IN ADOLESCENTS
Jessica Lunsford-Avery1, Ryan Shaw1, Matthew Engelhard1, 
Naomi Davis1, Maggie Sweitzer1, Shubha Parekh1, Naomi Duke1

1 Duke University School of Medicine

Introduction: Adolescence is associated with irregular sleep pat-
terns, which in turn increases risk of onset and maintenance of 
internalizing symptoms (e.g., anxiety) and externalizing behaviors 
(e.g., risk-taking). Behavioral sleep interventions targeting sleep 
regularity that are optimized for real-world practice settings and 
widespread dissemination are needed to support psychiatric well-
ness during this critical development period. The objective of the 
current study was to evaluate the feasibility and acceptability of 
Sustainable Habits for Encouraging Even Teen Sleep (SHEETS), 
a novel six-week digital intervention designed to target sleep regu-
larity as a mechanism to support psychiatric health in adolescents.
Methods: Adolescents aged 12-14 (target N=50) were recruited 
from primary care clinics and community advertisements. 
Participants were randomized to receive 6 weeks of either the 
SHEETS intervention app (targeting sleep regularity) or an active 
control intervention app (targeting general health behaviors). Both 
apps included similar graphics, activities (e.g., videos, quizzes), and 
gaming/incentive structures. Both groups received a Garmin activ-
ity tracker, which communicated real-time feedback about either 
sleep regularity (SHEETS) or physical activity (control) via the 
app. Feasibility and acceptability metrics included retention rate, 
engagement with app content (number of activities completed/
assigned), and participant report of intervention satisfaction.
Results: Of 54 adolescents randomized (45% female, 44% 
minoritized race/ethnicity), 50 completed their assigned digital 
intervention (retention rate, 93%), meeting the target enroll-
ment goal. In both interventions, there were 25 completers of 
27 assigned. On average, participants completed 80% (median: 
91%) of the app activities for SHEETS and 85% (median: 94%) 
of the active control. Engagement did not differ between inter-
ventions (t(49)=.77, p=.45). The majority of participants rated 
the SHEETS intervention app as easy to use (88%), visually 
appealing (76%), and reported satisfaction with the Garmin 
device (88%); results were similar for the active control.
Conclusion: SHEETS is a new digital intervention that aims to 
support psychiatric health in adolescents by enhancing sleep reg-
ularity. Both SHEETS and the active control app were associ-
ated with high engagement and satisfaction, suggesting digital 
sleep interventions are feasible and acceptable for use with ado-
lescents. Future analyses will assess the effectiveness of SHEETS 
compared to active control on improving sleep regularity and 
psychiatric health in adolescents.
Support (if any): R34-MH-128440
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SOCIAL DETERMINANTS OF HEALTH PREDICTING 
ADHERENCE TO IN-HOME SLEEP EXTENSION IN 
ADOLESCENTS WITH HABITUALLY INSUFFICIENT 
SLEEP
Caitlyn Maye1, Emily Cooper2, Angel Bernard3, Karolina Bohdan3, 
Stephen Hawkins2, Stacey Simon2
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Introduction: Adolescents are at risk for insufficient sleep and late 
bedtimes due to biological, environmental, and social determi-
nants of health (SDoH) factors. Insufficient sleep is associated with 
negative outcomes, including risk for obesity and mental health 
problems. Behavioral interventions may improve sleep health in 
adolescents, but factors that contribute to adherence are unknown. 
This study examined SDoH and other individual factors hypoth-
esized to impact adherence to an in-home behavioral sleep exten-
sion manipulation in adolescents with habitually insufficient sleep.
Methods: Fifty-four adolescents (M=16.0±1.3y) with ≤7h sleep 
on school days completed a randomized crossover study of one 
week each of typical sleep (TS; usual school schedule) and sleep 
extension (EXT; ≥1h additional time in bed) in counterbalanced 
order. Sleep duration and timing were assessed with wrist-worn 
actigraphy. Participants completed baseline questionnaires 
of mood (PROMIS Depression & Anxiety) and sleep quality 
(Adolescent Sleep-Wake Scale, ASWS). SDoH data included age, 
BMI percentile, race/ethnicity, and the Child Opportunity Index 
(COI),a measure of social vulnerability. Linear mixed models 
were fit to predict sleep duration and bedtime based on the above 
factors, adjusting for condition, randomization, and period.
Results: During EXT compared to TS, participants increased 
sleep duration on average by 1.2h (TS 5.7±0.8h, EXT 6.9±0.8h) 
and advanced bedtime by 1.3h (TS 00:24±1.1h; EXT 23:06±1.1h). 
Lower COI, indicating living in lower opportunity neighbor-
hoods, was associated with later bedtime (0.11h per 10-unit 
increase in COI; p=0.042), independent of sleep condition. Race/
ethnicity was significantly associated with bedtime and sleep dura-
tion, such that sleep duration was lower by an average of 0.58 h 
for non-Hispanic non-White participants (p=0.013), independent 
of sleep condition. Poorer baseline sleep quality was associated 
with greater improvement in sleep duration during EXT (0.55h 
increase per 1-unit increase in sleep quality; p=0.045). No signifi-
cant associations were found for age, mood, or BMI.
Conclusion: Among adolescents with habitually insufficient 
sleep, SDoH risk factors were associated with poorer sleep. 
Further research is needed to understand specific barriers to 
sleep health in adolescents living in lower opportunity neighbor-
hoods and from historically minoritized backgrounds, and to 
tailor sleep interventions to address these unique needs.
Support (if any): K23DK117021; R03DK131225; 
2K12HD057022; UM1TR004399
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AUTISM SPECTRUM MEALTIME BEHAVIOR: LINKS 
TO TRYPTOPHAN INDEX AND SLEEP PATTERNS IN 
CHILDREN AGED 3–6 YEARS
Naoki Sakane1, Junichiro Somei1, Yaeko Kawaguchi2, Seiko Sakane1

1 Kyoto Medical Center, 2 Kyoto

Introduction: Autism spectrum disorder (ASD) is a neurode-
velopmental condition characterized by two main domains: 
(1) social communication and interaction, and (2) restricted, 
repetitive patterns of behavior, interests, or activities. Parents 
and caregivers of children with ASD have reported problematic 
mealtime behaviors; however, it is unclear which of these behav-
iors impact sleep. Additionally, a higher intake of tryptophan 
at breakfast may promote serotonin synthesis in children. This 

study aimed to investigate the association between mealtime 
behaviors and sleep behaviors in children aged 3-6 years.
Methods: A total of 283 children aged 3-6 years were included in the 
study. Mealtime behaviors were assessed using the Autism Spectrum 
Disorder Mealtime Behavior Questionnaire (ASD-MBQ), focusing 
on selective eating, clumsiness/manners, interest and concentration 
on eating, oral motor function, and overeating. Data on wake-up 
time, bedtime, total sleep duration, and midpoint of sleep were 
collected. The Tryptophan index (Trp-index) at breakfast was cal-
culated as the amount of tryptophan per meal, based on the trypto-
phan content per 100 g of food and a standard portion size per meal.
Results: Compared to the non-selective eating group (n=121), 
the selective eating group (n=162) exhibited later wake-up times 
(6:44 ± 0:28 vs. 6:52 ± 0:32; P = 0.043), later bedtimes (21:15 ± 
0:37 vs. 21:33 ± 0:33; P < 0.001), later midpoints of sleep (2:00 
± 0:27 vs. 2:13 ± 0:31; P< 0.001), shorter total sleep duration 
(9.5 ± 0.6 vs. 9.3 ± 0.7 hours; P = 0.021), and a lower Trp-Index 
(285 ± 167 vs. 234 ± 149; P = 0.007). However, there were no sig-
nificant differences between the groups in age, sex, or breakfast 
frequency per week. Additionally, three other mealtime behav-
iors—interest and concentration on eating, oral motor function, 
and overeating—did not appear to influence sleep behavior.
Conclusion: We identified mealtime behaviors associated with 
sleep patterns and tryptophan intake at breakfast. This infor-
mation can help healthcare professionals educate families about 
problematic mealtime and sleep behaviors in preschool children.
Support (if any): This work was supported by JSPS KAKENHI 
Grant Number 22K02429, 23K17594, 23K02305, and 24K13998.
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SLEEP PROBLEMS AND AUTISTIC BEHAVIORS IN 
CHILDREN WITH DOWN SYNDROME OR AUTISM 
SPECTRUM DISORDER
Shayleigh Page1, Bruno Saconi1, Amy Sawyer2
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University of Pennsylvania School of Nursing

Introduction: Over two-thirds of children with Down Syndrome 
(DS) have obstructive sleep apnea and behavioral sleep problems 
are also common. About 20% of children with DS have co-mor-
bid autism spectrum disorder (ASD). Autistic behaviors may 
contribute to behavioral sleep problems in DS, but this is under-
studied. We (1) compared sleep problems by diagnostic group 
(DS or ASD), and (2) described the association between autistic 
behaviors and sleep problems across the full sample.
Methods: This is a secondary analysis of data collected for a con-
vergent mixed methods study on family management of mealtime 
and bedtime. Caregivers of children (4-10y) with DS or ASD were 
recruited from an urban children’s hospital. Caregivers completed 
the Children’s Sleep Habits Questionnaire (CSHQ) to assess sleep 
and the Social Responsiveness Scale-2 (SRS-2) to evaluate autis-
tic behaviors. CSHQ scores were compared between groups using 
Mann Whitney U tests. Separate multiple linear regression models 
were fitted to assess the influence of SRS-2 domains on CSHQ 
scores, adjusting for DS diagnosis, age, and gender.
Results: Of N=85 participants, 29 had a child with DS and 56 
ASD. Overall, 88.5% of the DS group and 84.3% of the ASD group 
had sleep problems (CSHQ score ≥ 41). There were no significant 
differences in total CSHQ scores between groups (p > 0.05). In 
the DS only group, 48.3% had elevated SRS-2 scores. In adjusted 
analysis, greater restricted and repetitive behaviors (adjusted mean 
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difference [95% CI] = 0.685 [0.178, 1.191], p =.009) and younger 
age (adjusted mean difference [95% CI] = -1.224 [-2.304, -0.143], 
p =.027) were associated with higher CSHQ scores, indicating 
greater parental concern about sleep problems.
Conclusion: Autistic behaviors were common in the DS group, 
even without an ASD diagnosis. Restrictive and repetitive 
behaviors, in particular, predicted the severity of sleep problems 
across the full sample. Future work should examine associations 
between autistic behaviors and sleep characteristics in a larger 
cohort of children with DS.
Support (if any): The parent study was funded by a Student Pilot 
Grant from the University of Pennsylvania School of Nursing 
Office of Nursing Research. Individual support for SDP was 
provided by NIH/NHLBI T32HL007713 and T32HL170968.
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DO CHILDREN LIVING WITH A CHRONIC DISEASE 
HAVE MORE DISTURBED SLEEP THAN THEIR 
HEALTHY PEERS?
Cecilie Paulsrud1, Steffen Thorsen1, Pernille Helms1, Mia 
Sofie Weis1, Ajenthen Ranjan1, Poul Jennum2, Nanette Mol Debes3, 
Jannet Svensson1

1 Steno Diabetes Center Copenhagen/Department of Pediatrics, 
Herlev and Gentofte Hospital, 2 Danish Center for Sleep Medicine/
Rigshospitalet-Glostrup, 3 Department of Pediatrics, Herlev and 
Gentofte Hospital

Introduction: Living with a chronic disease (LCD) may impact 
sleep in children. We aimed to compare sleep in children LCD 
and healthy controls.
Methods: Design: Prospective study. Children and adolescents 
aged 6–17 years old answered the Sleep Screening Questionnaire 
Children and Adolescents (SSQ–CA) twice. They wore actigra-
phy (AG) for seven nights and at-home polysomnography (PSG) 
for one night. Statistics: Unpaired two-sampled t-tests.
Results: We included 65 LCD and 63 healthy age-matched 
children. Compared to the healthy controls the 6–12-year-olds 
LCD had shorter total sleep time (TST): AG:16.1 min, [95% 
CI -0.3; 32.6], SSQ–CA: 19.9 min [-0.7–40.5], later chronotype 
and chronotype score: AG: 00:25, [-00:07; 00:57] and signif-
icantly longer objectively measured sleep latency. Except for 
a higher sleep and feeling safe subscale score, no major differ-
ences in either SSQ-CA or AG measures were seen between the 
adolescent groups (13–17–year–olds). An inverse correlation 
between TST and glycated hemoglobin (HbA1c) (AG: r=-0.49, 
SSQ: r=-0.4) was shown in children with type 1 diabetes, and an 
inverse correlation between TST and monthly headache attacks 
(AG: r=-0.79) in children with tension-type headache.
Conclusion: Children LCD present more sleep disturbances than 
healthy controls, especially in the 6–12-year-olds. Sleep evalua-
tion should be considered as part of the clinical evaluation.
Support (if any): 
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SLEEP HEALTH IN CHILDREN AND ADOLESCENTS 
WITH SICKLE CELL DISEASE
Seema Rani1, Abigail Strang2, Nicole Divirgilio2, 
Aimee Hildenbrand2, Kimberly Canter2, Amanda Lewis2, 
Robin Miller2, Aaron Chidekel2

1 Nemours Children’s Health, 2 NCH, DE

Introduction: Youth with sickle cell disease (SCD) are at 
increased risk for respiratory and non-respiratory sleep impair-
ment. Poor sleep is associated with vaso-occlusive crisis (VOC) 
and poor health-related quality of life (HRQL). We examined 
relationships between indicators of sleep health and healthcare 
utilization (HCU) for VOC and explored subjective and objec-
tive measures of sleep utilizing sleep diary and actigraphy in 
youth with SCD compared to healthy controls.
Methods: Cross-sectional 2-year study of youth ages 8-17 
years with SCD (any genotype) and matched, healthy con-
trols. Participants completed validated sleep questionnaires and 
Pediatric Quality of Life Inventory (PedsQL). Both populations 
completed 2-week sleep diary and actigraphy. Data was collected 
on HCU for VOC. Area deprivation index (ADI) for neighbor-
hood rankings were calculated.
Results: 50 youth with SCD (60% female, Mean age=12.7 years, 
66% HbSS) and 37 controls (57% female, Mean age=13.1 years) 
participated. Groups did not differ in anthropometrics. No sta-
tistically significant differences in the following in SCD and non-
SCD groups: PROMIS SD or SRI scores, Child or Adolescent 
Sleep Hygiene Scores, and Epworth Sleepiness Scale. 38% of 
youth with SCD had scores indicating increased daytime sleep-
iness and screened higher risk for sleep disordered breathing 
(SDB) on PSQ. 32% of the youth with SCD had positive PSQ. 
SCD was associated with worse HRQL. 51% of youth with SCD 
had HCU for VOC. No significant association identified between 
HCU for VOC and sleep. ADI was significantly increased in chil-
dren with SCD for both state, and national deciles. ADI did not 
correlate with measures of sleep health. No difference in actigra-
phy and sleep diaries between the cohorts. Correlative statistics 
between actigraphy and sleep diary, demonstrated moderate cor-
relation between sleep duration and sleep time but poor correla-
tion between sleep latency and sleep efficiency.
Conclusion: Youth with SCD in their baseline state of health 
reported comparable sleep to controls but had worse HRQL and 
higher ADI. Youth with SCD had significantly increased risk 
for SDB compared to controls. Indices of sleep health were not 
associated with HCU for VOC among youth with SCD. Sleep 
diary and actigraphy measures of sleep were similar in both 
populations
Support (if any): NIH P20GM109021 and P20GM144270
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SLEEP AMONG ADOLESCENTS EXPERIENCING 
SUBTHRESHOLD PAIN
Melanie Stearns1, Christina McCrae1, Kevin McGovney2, 
Ashley Curtis1, Amy Costa1, Mary Beth Miller2, Uma Nair1

1 University of South Florida, 2 University of Missouri

Introduction: Increased pain is associated with worse sleep 
among adults, but scant studies have examined this connection 
in adolescents. Specifically, no studies have examined sleep in 
adolescents experiencing subthreshold pain or how sleep differs 
among adolescents experiencing different pain levels. This study 
fills that gap.
Methods: Adolescents (N=400, Mage=15.23, 50%-female) 
experiencing pain in the past 3 months reported their average 
sleep onset latency (SOL) and total sleep time (TST) over the 
past month and average pain intensity over the past week (1-100 



A443

B. Clinical Sleep Science and Practice VII. Pediatrics

SLEEP, Volume 48, Supplement 1, 2025

scale) as part of an online data collection. They also completed 
the Insomnia Severity Index (ISI). Pain responses were divided 
into four categories: no pain (0-29), subthreshold pain (30-49), 
moderate pain (50-69), and severe pain (70-100). SPSS One-way 
ANOVAs evaluated the effect of pain group on sleep (SOL, TST, 
ISI). Follow-up t-tests clarified significant group differences.
Results: A one-way ANOVA revealed a significant difference 
in SOL among the groups (F(3, 196)=3.68, p=.013). The sub-
threshold pain group reported higher SOL (M=75.29+\-52.59) 
than the no pain group (M=48.22+\-51.21, p=.007), the moder-
ate pain group (M=50.33+\-41.22, p=.006), and the severe pain 
group (M=52.17+\-42.14, p=.044). A one-way ANOVA revealed 
a significant difference in ISI among the groups (F(3, 196)=4.78, 
p=.003). The no pain group reported lower ISI (M=10.27+\-
6.24) than the subthreshold pain group (M=13.41+\-6.07, 
p=.009), the moderate pain group (M=13.45+\-6.19, p=.016), 
and the severe pain group (M=14.77+\-6.05, p=.002). There 
were no other significant differences among the groups for SOL 
or ISI. There was no significant difference in TST between the 
two groups (F(3, 196)=2.10, p=.101).
Conclusion: These results suggest that adolescents experienc-
ing pain are at risk for sleep problems, particularly those who 
reported subthreshold pain levels. Thus, adolescents with pain 
and poor sleep may benefit from behavioral sleep interventions, 
even if  they are only experiencing subthreshold pain. We encour-
age longitudinal and experimental research methodologies to 
further explore sleep characteristics among adolescents experi-
encing subthreshold pain.
Support (if any): TRIUMPH University of Missouri (McCrae, 
PI)
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PREVALENCE OF SLEEP CONCERNS AND SLEEP 
HYPNOTIC USE IN CHILDREN WITH RARE 
NEUROGENETIC CONDITIONS
Jennifer MacLean1, Lauren Mattas1, Rebecca Levy2

1 Pediatric Neurology, Lucile Packard Children’s Hospital 
Stanford, 2 Division of Child Neurology, Dept of Neurology and 
Neurological Sciences, Stanford Medicine

Introduction: Sleep disturbances are common in the pediatric 
population and contribute to significant stress on both the child 
and their care providers. Sleep has been linked to early brain 
development and learning, and poor sleep has been shown to 
contribute to behavioral problems and attention concerns. While 
some sleep disturbances are known to be associated with specific 
genetic conditions, their overall prevalence in children with rare 
neurogenetic conditions remains to be quantified.
Methods: Retrospective chart review was performed of all new 
patient consultations at a pediatric neurogenomics clinic in a 
sixth month period. Charts were queried for sleep concern based 
on prevalence of the following criteria: previous or current eval-
uation for sleep disordered breathing, spontaneous patient or 
caregiver complaint of sleep disturbance, or prescription for 
sleep hypnotic medication.
Results: Of the fifty nine pediatric patients seen for new con-
sultations 33.9% were identified as having sleep concerns. Most 
prevalent concern was insomnia, though sleep apnea, exces-
sive daytime sleepiness, and parasomnias were also identified. 
Some caregivers and patients identified multiple concerns. Of 
the seventeen patients with insomnia concerns identified, seven 

were already prescribed medication for sleep hypnotic benefit. 
It was noted in all of these patients insomnia was identified as a 
persistent concern. Sleep hypnotics utilized included clonidine, 
trazodone, guanfacine, and clobazam (utilized concurrently for 
insomnia and seizures in a single patient.) Melatonin and canna-
bidiol were frequently self-reported by caregivers who obtained 
them as over the counter supplements, but were not included in 
these analyses.
Conclusion: Children with rare genetic conditions, includ-
ing those without a specific sleep disorder associated, should 
be screened for sleep disturbances and treated as appropriate. 
Polysomnography should be utilized if  there are symptoms of 
sleep disordered breathing, particularly in conditions associated 
with hypotonia or airway malformation. In cases of insomnia 
consideration should be given for behavioral sleep interventions 
and, if  clinically indicated, pharmacotherapy in conjunction 
with these interventions. These findings have led to our clinic 
adding screening for sleep disturbance as a standard assessment 
at all appointments to optimize care. Further research is needed 
in regards to pharmacotherapy in these conditions, particularly 
medications that may have cross-utilization for other symptoms, 
limiting polypharmacy.
Support (if any): 
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DAILY ASSOCIATIONS BETWEEN SLEEP AND 
OPPOSITIONAL BEHAVIORS IN CHILDREN WITH 
OPPOSITIONAL DEFIANT DISORDER
Melanie Stearns1, Kevin McGovney2, Jason Craggs1, Deborah Bell2, 
David Gozal3, Christina McCrae1

1 University of South Florida, 2 University of Missouri, 3 Marshall 
University

Introduction: There is a strong relationship between increased 
oppositional behavioral problems and worse sleep among chil-
dren with Oppositional Defiant Disorder (ODD). Indeed, 
approximately 50% of the children diagnosed with ODD also 
have sleep problems. However, no studies examined the daily 
relationship between oppositional behaviors and sleep in a sam-
ple of school-aged children with ODD and insomnia. This study 
fills that gap.
Methods: Parents of children with ODD and insomnia (N=8, 
Mage=9.62, 75% male) completed 14 days of daily sleep and 
behavior diaries for their children. Sleep variables included sleep 
onset latency-SOL, wake after sleep onset-WASO, and total sleep 
time-TST. Behavior variables included whether a parent-child 
argument occurred and whether the child yelled that day. Multi-
level models (Rv4.2.2) examined daily associations between child 
sleep and behavior, controlling for child age and gender.
Results: Daily child argumentative behavior was associated 
with increased child WASO later that night (B=5.00, SE=2.38, 
p=.039). Daily child yelling had a trending association with 
increased child WASO later that night (B=5.17, SE=2.90, 
p=.079). Daily argumentative behavior was not associated with 
daily child SOL (p=.335) or TST (p =.570). Daily child yell-
ing was not associated with daily child SOL (p=.695) or TST 
(p=.544).
Conclusion: Analyses suggest a relationship between daily child 
behavior and disrupted sleep (WASO). Given that parents in this 
study reported on their child’s sleep, future studies should utilize 
objective sleep measures as well as longitudinal/multi-method 
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studies to determine causality. Future studies should examine 
whether poor sleep the previous night impacts child behavior the 
following night. In addition, the current study’s results suggest 
that the efficacy of child sleep interventions might benefit from 
also targeting child behavior if  the child has a history of oppo-
sitional behaviors.
Support (if any): American Academy of Sleep Medicine 
(Stearns, PI)
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DIFFERENCES IN INTERNALIZING SYMPTOMS ACROSS 
LATENT TRAJECTORY CLASSES OF CHILD SLEEP 
ANXIETY
Goun Jo1, Seung Yun Baek2, Hyunsik Kim2, Sanha Lee3, Yun 
Mi Shin3, Aly Suh1

1 Sungshin Women’s University, 2 Sogang University, 3 Ajou 
University School of Medicine

Introduction: Previous studies suggest that emotional distress 
in children from family relationships is associated with declines 
in both objective sleep indicators and subjective sleep quality. 
Even after accounting for factors such as school-related anxiety 
and anxiety sensitivity, there is a close connection between sleep 
difficulties and internalizing symptoms in children. This study 
explores longitudinal trajectories of sleep anxiety and examines 
internalizing symptoms across different sleep anxiety trajectories.
Methods: This study conducted secondary analysis based on a 
large-scale prospective cohort study in South Korea. Data was 
collected annually from 2015 (Time1) to 2021 (Time7), with sur-
vey responses from children’s primary caregivers. At Time1, the 
average age of the children (n = 381) was 3.3 ± 0.9 years (50.3% 
girls). Children’s sleep anxiety was assessed using a subscale of 
the Children’s Sleep Habits Questionnaire (CSHQ), and internal-
izing symptoms were measured using the total internalizing score 
from the Child Behavior Checklist (CBCL). Time1 internalizing 
scores captured early broad tendencies. Latent class growth anal-
ysis (LCGA) was conducted to identify sleep anxiety trajectories 
from Time1 to 7. Welch’s ANOVA examined differences in Time1 
internalizing scores among different trajectory groups.
Results: LCGA identified a 4-class quadratic model as the opti-
mal solution. Class1 exhibited high sleep anxiety throughout 
all time points, while Class2 showed low sleep anxiety with a 
continuous downward trend. Class3 displayed low sleep anxi-
ety at Time1, which increased over time, while Class4 showed 
high sleep anxiety that decreased significantly. Welch’s ANOVA 
revealed significant differences in internalizing scores across 
latent classes (p <.05). Post hoc tests showed that Class4 had 
significantly higher internalizing scores than Class1 and 2 but 
no difference with Class3. Participants in Class4 exhibited the 
most severe internalizing problems (e.g., anxiety, depression, 
somatization).
Conclusion: These findings indicate that children’s longitudinal 
sleep anxiety trajectories are closely linked to early, broad inter-
nalizing symptoms. Specifically, our results suggest that early 
internalizing symptoms may predict later sleep anxiety trajecto-
ries, with children exhibiting higher internalizing scores at earlier 
time points displaying more severe sleep anxiety patterns over 
time.
Support (if any): This research was supported by a grant of the 
R&D project, funded by the National Center for Mental Health 
(grant number: MHER22B03).
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ASSOCIATION OF BEDTIME RESISTANCE AND SLEEP 
OUTCOMES IN TODDLERS
Jodi Mindell1, Mikayla Carson2, Erin Leichman2, M. 
Catherine Mack3, Katie Rotella3
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Introduction: Bedtime resistance is commonly reported. 
However, little is known about the nature of bedtime resistance 
throughout toddlerhood and its association with sleep. Thus, the 
aims of this study are to 1) examine the prevalence of bedtime 
resistance in toddlers, and 2) determine associations between 
bedtime resistance, sleep parameters, and maternal perceptions 
of toddler sleep.
Methods: 318 mothers of toddlers (12-36 mos; M =23.1 mos) 
completed the Brief  Infant Sleep Questionnaire–Revised 
(BISQ-R) and questions about bedtime resistance.
Results: Overall, 61.3% (n=195) indicated that their toddler 
exhibited resistance, fighting, and/or stalling at bedtime (bedtime 
resisters; BR), on an average 4.42 nights/week. BRs had later bed-
times (8:41pm vs 8:15pm), took longer to fall asleep (41.44 vs. 
21.02mins), had more frequent (1.32 vs. 0.85) and longer night 
awakenings (31.23 vs. 17.32mins), and reduced longest stretch 
of sleep (7.53 vs. 8.76hrs) than those who did not resist bedtime, 
p<.001. BRs also had shorter total nighttime sleep (9.38 vs. 10.10 
hrs) and total sleep per 24h (11.45 vs. 12.20hrs), p<.001. However, 
there were no differences in waketime, p >.05. In addition, BRs 
were less likely to have a consistent bedtime routine (5+ nights/
week) (88.6% vs. 77.4%; p=.012). Mothers of BRs were more 
likely to perceive their toddler’s sleep to be a problem (54.4% 
vs. 19.5%; p<.001) and bedtime to be difficult (48.7% vs. 3.3%; 
p=.009). Further, they were less likely to report that their child 
slept well during the night (59.5% vs. 84.6%; p<.001) and were 
less confident in managing their toddler’s evening sleep (70.8% vs. 
96.7%; p<.001). Similarly, bedtime resistance was associated with 
a higher likelihood of nap problems (35.0% vs. 10.8%; p<.001).
Conclusion: Approximately two-thirds of mothers report their 
toddlers exhibit bedtime resistance, which is associated with 
later bedtimes, decreased implementation of a consistent bed-
time routine, prolonged sleep onset, worse sleep consolidation, 
and a higher likelihood of perceived sleep and nap problems. 
Interestingly, not all mothers who reported bedtime resistance 
perceived their toddler’s sleep to be problematic. Thus, assess-
ment and management of behavioral issues at bedtime is impor-
tant and may result in improved sleep health.
Support (if any): Kenvue Brands LLC, a subsidiary of Kenvue 
Inc., Summit, NJ, USA
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SEX AND SCREEN TIME MODERATES THE 
RELATIONSHIP BETWEEN CAFFEINE INTAKE AND 
SLEEP DURATION AMONGST US ADOLESCENTS
Chris Cho1, Ann Swartz1, Paul Peppard2

1 University of Wisconsin-Milwaukee, 2 University of 
Wisconsin-Madison

Introduction: Approximately 72% of high school students do 
not get enough sleep (8-10 hours) on school nights. Insufficient 
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sleep is associated with obesity, diabetes, injuries, poor mental 
health, and problems with attention and behavior among adoles-
cents. The reasons for sleep loss differs by sex. Screen time and 
daily caffeine intake has been found to be associated with sleep 
disturbance and daytime sleepiness. The American Academy 
of Pediatrics recommends that adolescents aged 12 – 17 should 
limit their caffeine intake to less than 100mg per day. However, 
the relationship between caffeine and sleep duration may be 
moderated by sex and excessive computer screen time.
Methods: Data on 640 adolescents (ages 16–17 years, 53% 
female) from the National Health and Nutrition Examination 
Survey conducted between 2015–2018. Screen time was deter-
mined by self-reported computer use during leisure time (≥2 
(excessive) vs. < 2 hours/day). Excessive caffeine intake was 
assessed using 2-day dietary recall and categorized as number 
of days (0, 1, or 2 days) with >100mg. Self-reported sleep dura-
tion ranged 3 to 14 hours per school night. Linear regression for 
complex survey data was used to analyze the data. The fully con-
ditional specification method was used to handle missing data.
Results: While excessive caffeine was positively associated with 
sleep duration, the strength of the relationship varied by sex 
(p=0.018) and excessive computer use (p=0.020), respectively. 
Specifically, females who consumed excessive caffeine for 1 or 2 
days reported 0.57 hours (SE=0.24), and 0.59 hours (SE=0.25) 
longer average sleep duration, respectively. Furthermore, among 
adolescents with excessive computer/screen time, those who 
consumed excessive caffeine for 1 day and 2 days reported 0.51 
(SE=0.19) and 0.86 hours (SE=0.25) longer sleep duration, 
respectively. No difference in the caffeine-sleep duration associ-
ation was found amongst males and those reporting < 2 hours 
of screen time. The longer sleep duration was due mainly to later 
wake-up time as bedtime were similar.
Conclusion: Sex and excessive screen time moderates the asso-
ciation between excessive caffeine intake and sleep duration. 
Longer self-reported sleep duration may not indicate restful 
sleep as caffeine has been shown to disrupt sleep and affect cir-
cadian rhythm.
Support (if any): none.
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LONGITUDINAL LINKAGES AMONG NEIGHBORHOOD 
QUALITY, SLEEP QUALITY, AND ADOLESCENT 
DEPRESSIVE SYMPTOMS
Estelle Berger1, Jennifer Pfeifer1, Ariel Williamson2
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Introduction: During adolescence, girls become disproportion-
ately vulnerable to depression, while also undergoing marked 
changes in sleep. Although sleep and mood are robustly linked, 
environmental factors like neighborhood quality can impact 
both sleep and mood. This study examined linkages among 
neighborhood quality, sleep quality, and depressive symptoms 
longitudinally in a cohort of adolescent girls.
Methods: This study leverages data from the Transitions in 
Adolescent Girls (TAG) study, a prospective longitudinal exam-
ination of biological and psychosocial changes in adolescence. 
Wave 1 included N=174 adolescents, aged 10.0-13.0 years at 
enrollment (4.7% African American/Black, 10.3% Hispanic/
Latine, 4.2% Native American or Native Alaskan, 65.7% White, 
4.7% Asian, 0.5% Native Hawaiian or Pacific Islander, 6.6% 

Multiracial, 2.3% Other; 10.1% non-cisgender-identifying, 46.8% 
sexual minority identifying). Neighborhood quality was meas-
ured using the Child Opportunity Index 3.0 (COI), with scores 
(range= 1-100) reported by Census tract and normed at the state 
level, with higher scores reflecting better neighborhood quality. 
Wave 1 scores ranged from 5-91 (M=43.36; SD=26.77). At each 
wave, depressive symptoms were assessed using the Center for 
Epidemiological Studies Depression Scale for Children. Sleep 
was assessed using the Pittsburgh Sleep Quality Index, which 
has been validated in adolescent samples and reflects global 
sleep quality. We used linear regression to examine whether wave 
1 neighborhood quality and wave 3 sleep quality were associated 
with depressive symptoms at wave 4, controlling for depressive 
symptoms at wave 3.
Results: Girls living in higher quality neighborhoods (i.e., higher 
wave 1 COI scores) subsequently experienced less severe depres-
sive symptoms compared to those living in neighborhoods of 
poorer quality (b =.002, p =.055). When looking at the inter-
action between neighborhood quality and wave 3 sleep quality, 
those with the poorest quality sleep experienced significantly 
elevated depressive symptoms in wave 4, regardless of neighbor-
hood quality. Further, those living in neighborhoods with the 
lowest COI scores experienced significantly greater depressive 
symptoms, regardless of sleep quality.
Conclusion: Initial findings suggest that neighborhood and 
sleep quality are independently and longitudinally associated 
with greater adolescent depressive symptoms. Future work will 
examine the impacts of neighborhood and sleep quality on the 
emergence and worsening of depressive symptoms over multiple 
study waves.
Support (if any): R01/R56MH107418, R01MH127408 (JHP)
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Introduction: Infant Behavioral Sleep Intervention (BSI) is 
highly effective with demonstrated benefits to infant and family 
sleep and functioning. However, a survey study suggested lower 
acceptability of extinction-based approaches by Black mothers 
of infants. Factors contributing to lower acceptability have not 
yet been identified. One objective of the Sleep Guidance in Black 
Families with Infant Children (SLUMBER) study was to exam-
ine acceptability of infant BSI in Black families and identify fac-
tors impacting acceptability.
Methods: Black mothers (n=20; 60% with a college degree) with 
an infant birth-9 months (M=4.2 months; 70% male) recruited 
through social media participated in semi-structured virtual 
interviews. Interview transcripts were analyzed with NVivo soft-
ware using a grounded theory thematic descriptive approach.
Results: Acceptability of extinction-based infant BSI varied, 
with 45% (n=9) of mothers highly supportive, 25% (n=5) with 
moderate/mixed support, and 30% (n=6) not supportive. Most 



A446

B. Clinical Sleep Science and Practice  VII. Pediatrics

SLEEP, Volume 48, Supplement 1, 2025

mothers (n=11, 55%) perceived infant BSI as well-aligned with 
their cultural and/or personal values. Of those mothers who 
were not supportive, 33% (n=2) were fundamentally against 
BSI, whereas 67% (n=4) felt it was acceptable but not a good 
fit for them personally. The most common facilitator was per-
ceived benefit of infants learning to self-soothe, which almost 
all (n=18; 90%) noted as a desired goal, followed by benefits to 
infant and/or parental sleep (n=5; 25%). Common identified bar-
riers included fear that the baby would feel abandoned (n=16; 
80%), difficulty tolerating their infant crying (n=13; 65%), and 
the possibility that crying could indicate a problem (n=8; 40%). 
For those mothers reporting mixed acceptability, facilitating fac-
tors for engaging in infant BSI included: potential benefits to 
the infant’s current and future sleep; older infant age; assurance 
that the infant was not hungry; and option to check and provide 
comfort during the process.
Conclusion: Infant BSI is broadly acceptable to most Black 
mothers of infants, although concerns for negative impacts on the 
infant and parental tolerance of crying were identified as poten-
tial barriers. Study findings have implications for developing cul-
turally appropriate infant BSI interventions for Black families.
Support (if any): Center for Injury Research and Policy at 
Nationwide Children’s Hospital through Grant Number 
R49CE003074 from the Centers for Disease Control and 
Prevention.
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ADAPTING A COMMUNITY-ENGAGED SLEEP 
INTERVENTION FOR SCHOOL-AGE CHILDREN WITH 
AUTISM SPECTRUM DISORDER
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Stephanie Griggs1

1 Case Western Reserve University Frances Payne Bolton School of 
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Neurodiverse Individuals

Introduction: Up to 78% of children with autism spectrum dis-
order (ASD) have sleep disturbance. In ASD, shorter sleep dura-
tion < 7 hours and lower sleep efficiency < 85% are associated 
with disruptive behavior, anxiety and increased parental stress. 
The purpose of this study is to collect qualitative data for the 
eventual adaptation of a modification of the Youth version of 
the Transdiagnostic Sleep and Circadian Intervention (TranS-C) 
to improve sleep health dimensions (B-SATED: behaviors, sat-
isfaction, alertness, timing, efficiency, duration) in children with 
ASD.
Methods: A qualitative descriptive approach was used to col-
lect data with a purposive sample of parents of children with 
ASD age 6-12 years with moderate or greater sleep disturbance. 
Children with a moderate to severe sleep apnea diagnosis were 
excluded. Parents completed a 1-hour, think-aloud Zoom inter-
view. A semi-structured guide was used to collect information on 
the intervention format and delivery as well as sleep barriers and 
facilitators. Interviews were audio-recorded, transcribed verba-
tim, and analyzed using deductive content analysis and inductive 
identification of emergent themes via Dedoose version 9.0.17.

Results: Twelve parents (91.7% Female; mean age= 42.4 + 7.01 
years) of children with ASD (58.3% Female, mean age= 
9.5 + 2.06) completed the interviews. All parents expressed inter-
est in the intervention and preferred Zoom for all sessions. Three 
parents (25%) stated their child would participate, five (41.7%) 
expressed willingness to try, and four (33.3%) said their child 
would not participate, citing reasons such as limited communi-
cation and hyperactivity. Parents provided recommendations to 
increase child engagement in sessions (e.g., preferred characters, 
artistic components). Parents identified facilitators of good sleep 
(consistent routine, physical activity, turning screens off  before 
bed) and barriers of good sleep (co-sleeping, loud noises, sick-
ness, multiple sleep locations, and anxiety).
Conclusion: Our preliminary results suggest that the TranS-C-
Youth-Autism intervention is appropriate for parents of children 
with ASD. Our team is among the first to include experts from 
diverse multidisciplinary backgrounds and parents of children with 
ASD in the intervention adaptation process. We strongly believe 
that the modified intervention will be useful to parents of children 
with ASD due to our innovative community-engaged approach.
Support (if any): Case Western Reserve University Frances 
Payne Bolton School of Nursing
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SLEEP REGULARITY TO ADVANCE ADOLESCENT 
HEALTH EQUITY: CONTEXTUAL PATHWAYS AND 
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1 Duke University School of Medicine, 2 Northwestern, 3 Duke, 4 
Mass General Brigham

Introduction: Sleep is integral to health, and we know disparities 
exist with regard to sleep health. Sleep irregularity, etiologically 
distinct from sleep duration, is more common among adoles-
cents with minoritized race and ethnic identities, and is asso-
ciated with poor cardiometabolic and psychiatric health. The 
objective of this qualitative study was to identify facilitators and 
barriers to sleep regularity and targets to enhance adolescent 
sleep interventions, taking account of youth lived experiences.
Methods: This study, a university-community partnership, 
consisted of 10 semi-structured focus group interviews (FGIs) 
(N=60), sampling three key groups: (1) adolescents self-identi-
fying as African American, Black, and/or Hispanic, ages 12-14, 
(2) their caregivers, and (3) community stakeholders, including 
educators, youth advocates, and clergy. FGI question develop-
ment was guided by a socioecological framework with commu-
nity member consultation. FGIs were conducted in English and 
Spanish, and occurred onsite at a youth-serving organization 
(n=4) or via Zoom in collaboration with local schools (n=6). 
Thematic analysis was used to identify key themes across con-
textual levels pertinent for sleep regularity.
Results: Dominant themes representing challenges to establish-
ing and prioritizing regular sleep routines included increasing 
academic requirements translating into late nights or all-nighters, 
the seeming impossibility of balancing academics and extracur-
ricular and work-related activities, and the ubiquitous presence 
of nighttime technology use. Factors situated at the intersection 
of household and school also emerged as significant barriers to 
sleep regularity, including mismatches between school start and 
end times and caregiver work schedules, which resulted in youth 
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spending extended hours in before- and after-school care arrange-
ments. Relevant targets for structural interventions centered on 
mitigating adversity experiences, including violence exposure and 
the impact of educational and social policies yielding feelings and 
incidents of marginalization, hopelessness, anxiety, rumination 
and hypervigilance. Such interventions should also advocate for 
systems that increase access to mental health supports as facili-
tators of youth self-value, safety, emotional regulation and sleep.
Conclusion: Youth, caregivers, and community advocates iden-
tified key themes representing multiple mechanisms by which 
context influences sleep regularity. Interventions integrating 
supports across socioecological levels are critical to the devel-
opment of culturally-relevant and community-engaged advances 
for adolescent sleep regularity.
Support (if any): Duke Children’s Health & Discovery Initiative
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EFFECTS OF AN INTEGRATED SLEEP AND CIRCADIAN 
INTERVENTION ON REWARD SENSITIVITY AND 
IMPULSIVITY METRICS IN ADOLESCENTS WITH 
DELAYED SLEEP TIMING
Delainey Wescott1, Daniel Buysse2, Duncan Clark1, Greg Siegle1, 
Meredith Wallace1, Nina Oryshkewych1, Allysa Quick1, 
Riya Mirchandaney1, Brant Hasler1
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Medicine

Introduction: Developmental delays in sleep coupled with early 
school start times lead to insufficient and misaligned sleep dur-
ing adolescence. Short sleep and circadian misalignment can 
negatively impact reward sensitivity and impulsivity processes 
implicated in substance use behaviors. We tested whether an 
integrated sleep/circadian intervention advanced and extended 
sleep and modified reward sensitivity and impulsivity. We also 
determined if  advanced sleep/circadian timing were associated 
with changes in reward and/or impulsivity.
Methods: Following an 8-day baseline period, 74 high school jun-
iors and seniors (ages 16-19, 64% female sex at birth) were rand-
omized to a 2-week sleep/circadian manipulation (n=38) or a sleep 
monitoring control (n=36). The manipulation included stable wake 
times, increased morning light (Re-Timers), decreased evening 
light (blue-blocking glasses), and advanced weeknight bedtimes. 
Circadian phase was measured using salivary dim light melatonin 
onset (4 pg/ml). Actigraphy-assessed sleep was measured continu-
ously. Reward and impulsivity metrics were captured using self-re-
port (Behavioral Activation Scale [BAS]; UPPS-P Impulsivity 
Scale) and behavioral tasks (Balloon Analogue Risk Task [BART], 
Cued Go/No-Go Task [CGNG]). Substance use was assessed 
using a Timeline Followback Interview. Multilevel models com-
pared sleep, circadian, and reward-related changes between condi-
tions across time, and tested associations between sleep/circadian 
and reward-related changes controlling for sex at birth.
Results: At baseline, 18% of participants reported cannabis and 
35% in alcohol use during the past 3-months. The sleep/circa-
dian manipulation advanced circadian phase by ~48-minutes 
(B=-0.58; p< 0.001), extended weeknight sleep by ~43-minutes 
(B=0.81; p=0.004), and prevented an increase in behavioral 
reward activation (BART: B=-0.40; p=0.048) compared to the 
control condition. Increased weeknight sleep was associated with 
decreased lack of perseverance (UPPS-P: B=-0.16; p=0.037) and 
increased reward responsiveness (BAS: B=0.26; p=0.027).

Conclusion: A 2-week integrated sleep/circadian intervention 
advanced and extended sleep for adolescents with delayed sleep 
timing who may be at risk for engaging in substance use behav-
iors. Despite relatively low rates of substance use in the current 
sample, our findings support the hypothesis that changes in sleep 
behaviors relate to changes in reward sensitivity and impulsiv-
ity. Longer-term interventions may be necessary to test if  sleep 
and circadian changes can be maintained and whether changes 
in reward sensitivity and impulsivity reduce future substance use.
Support (if any): NIDAR01DA044143
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Yi-Shan Sung1, Shao-Yu Tsai2
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Medicine, National Taiwan University

Introduction: Sleep disturbances are a significant concern for 
children with epilepsy, affecting over 70% of this sample. The 
Children’s Sleep Habits Questionnaire (CSHQ) is widely used to 
screen for sleep problems in children. However, its standard cut-
off  score of 41 is designed for general Western pediatric samples 
aged 4–10 years. It may not fully capture the unique sleep chal-
lenges faced by toddlers and preschool-age children with epilepsy 
in Taiwan. Previous research has emphasized revising the CSHQ 
for younger children and specific cultural contexts. For example, 
co-sleeping is common among young children and Asian sam-
ples and may not necessarily indicate sleep disturbances. This 
study aimed to identify a revised CSHQ cutoff score for toddlers 
and preschool-age children with epilepsy, incorporating objec-
tive actigraphy measurements to improve the accuracy of detect-
ing sleep disturbances in this sample.
Methods: This study included 141 toddlers and preschool-age 
children with epilepsy (mean age: 3.79 ± 1.29 years). Sleep 
assessments were conducted using the CSHQ and actigraphy. 
Actigraphy-defined sleep disturbances were determined using 
established objective criteria: wake after sleep onset (WASO) > 
50 minutes, sleep efficiency < 85%, and sleep latency > 45 min-
utes. Receiver operating characteristic (ROC) curve analysis was 
performed to determine the optimal CSHQ cutoff score. Chi-
square tests were used to assess the association between actigra-
phy-defined sleep disturbances and CSHQ cutoff scores.
Results: ROC curve analysis revealed an optimal CSHQ cutoff 
score of 48.5, which maximized both sensitivity (85%) and spec-
ificity (82%) for detecting significant sleep disturbances in this 
sample. The CSHQ standard cutoff  score of 41 showed no sig-
nificant association with actigraphy-defined sleep disturbances 
(𝜒2 =0.98, 𝑝=0.32). However, the revised cutoff  score of 48.5 
demonstrated a significant association with actigraphy-defined 
sleep disturbances (𝜒2 =5.24, 𝑝=0.02).
Conclusion: The findings of this study suggest that adjusting the 
CSHQ cutoff to 48.5 improves its accuracy in detecting sleep 
disturbances in toddlers and preschool-age children with epi-
lepsy. This revised cutoff  score enhances the alignment between 
the CSHQ and objective actigraphy measures, offering a more 
reliable screening tool for sleep problems in this sample.
Support (if any): This study was supported by the National Science 
and Technology Council, Taiwan, MOST 104-2314-B-002-
115-MY3 and NSTC 113-2314-B-002-131-MY3.
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CLAIMS-BASED PEDIATRIC INSOMNIA DIAGNOSIS, 
MANAGEMENT, AND INSURANCE-RELATED 
DISPARITIES
Si Hao Tang1, Jungwon Min2, Xuemei Zhang2, Eberechukwu Uwah2, 
Heather Griffis2, Christopher Cielo2, Alexander Fiks2, 
Ignacio Tapia3, Jodi Mindell4, Ariel Williamson5

1 Drexel University College of Medicine, 2 Children’s Hospital of 
Philadelphia, 3 University of Miami Miller School of Medicine, 
4 Saint Joseph’s University, 5 The Ballmer Institute for Children’s 
Behavioral Health, University of Oregon

Introduction: Insomnia impacts 10-30% of children and adoles-
cents. While cognitive-behavioral therapy is the evidence-based 
treatment for insomnia, there are few providers and low rates of 
outpatient diagnosis, which may limit access. Research suggests 
that children in lower-income homes and neighborhoods experi-
ence greater insomnia symptoms compared to those in higher-in-
come settings, but few studies have examined disparities in care. 
Additionally, although there are no FDA-approved pediatric 
insomnia medications in the US, little is known about outpatient 
prescribing beyond clinician surveys. This study used claims data 
to characterize pediatric insomnia incidence and management, 
including disparities in care.
Methods: We used 2017 IBM® MarketScan® insurance claims 
(n=12,394,902) to identify 0-17-year-olds with (a) a new insom-
nia diagnosis (i.e., no diagnosis in the prior year,) and (b) 1-year 
post-diagnosis and prescription data, to examine follow-up 
care. Multivariate logistic regression with covariates (age, sex, 
and prior/concurrent chronic medical, neurodevelopmental, or 
behavioral health disorders) examined disparities in insomnia 
management by commercial versus Medicaid coverage.
Results: The overall incidence of  new insomnia diagnosis 
was 0.47% (n=58,269). Of  those with 1-year post-diagnosis 
and prescription data (n=35,506, 53.4% boys), most (52.6%) 
were adolescents and 66.3% were Medicaid-insured. While 
37.9% of  these youth had a behavioral health visit and 20.3% 
had a psychological assessment during the 1-year post-di-
agnosis, 14.8% received no treatment, and 5.7% received 
pharmacologic care only, without any office visits, including 
primary care or other specialties. Alpha agonists (30.0%) and 
antidepressants (14.5%) were most prescribed. Compared 
to those with commercial insurance, Medicaid-insured chil-
dren had lower odds of  behavioral health visits (Odds ratio 
[OR]=0.66, p<.001) and higher odds of  receiving pharmaco-
logic care (OR=1.69, p<.001) in the year post-diagnosis, even 
when covarying for co-occurring medical, neurodevelopmen-
tal, and behavioral health conditions. Medicaid-insured chil-
dren were only slightly less likely than commercially insured 
children to have had a psychological assessment (OR=0.93, 
p<.01).
Conclusion: The incidence of  insomnia was exceptionally low 
(< 1%) compared to epidemiologic research. Findings also 
suggest insurance-related disparities, with limited behavioral 
health follow-up in Medicaid-insured versus commercially 
insured youth, yet increased likelihood of  receiving pharmaco-
logical management. Findings highlight the need to standard-
ize evidence-based and equitable pediatric insomnia diagnosis 
and management.
Support (if any): Children’s Hospital of Philadelphia (AAW)
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SCORING ACTIGRAPHY WITH AND WITHOUT SLEEP 
DIARIES: A COMPARISON OF HIERARCHICAL 
PROCEDURES AMONG CHILDREN WITH SLEEP 
PROBLEMS
Carter Baker1, Megan Rech1, Fatima Qureshi1, Anthony Cifre1, 
Alyssa Vieira1, Annika Myers1, Jinu Kim1, Yuexin Zhang1, 
Candice Alfano1

1 University of Houston

Introduction: Actigraphy is a widely used approach for meas-
uring sleep, but there is a lack of consensus regarding deter-
mination of the rest interval (i.e., “time in bed”). Methods 
often employ a hierarchy of inputs from multiple data sources. 
Examples include a procedure developed by Patel and col-
leagues (2015), event marker > sleep diary > light > activity 
(“original approach”), and a modified procedure (Kubala et al., 
2019), event marker > light > sleep diary > activity (“modified 
approach”). Yet, sleep diaries are burdensome to complete and 
vulnerable to inaccuracies (e.g., due to recall bias), particularly 
when completed by parents/caregivers. Here, we compared these 
hierarchical procedures, with and without the inclusion of sleep 
diaries, to assess rest interval length among youth with elevated 
rates of sleep problems.
Methods: N=25 children adopted from foster care (68% female), 
ages 7 to 14 years (M=9.68, SD=2.63), recruited as part of a 
larger study. All scored in the clinical range on a parent-re-
port measure of sleep problems. Here, 7 nights of actigraphy 
(Actiwatch Spectrum, Philips Respironics) and sleep diary data 
per participant were analyzed.
Results: A two-way repeated measures ANOVA was used to 
determine the effect of  scoring method on rest interval length 
across 7 nights. The mean rest interval length (hours) across 
all participants and nights for each scoring approach was as 
follows: original approach with sleep diary, M=9.77±1.51; 
original approach without sleep diary, M=9.72±1.46; modi-
fied approach with sleep diary, M=9.78±1.48; and modified 
approach without sleep diary, M=9.72±1.46. There was no 
statistically significant interaction between scoring method 
and night, F(4.957, 118.974) = 0.339, p=.887; therefore, main 
effects were examined. Surprisingly, there was no statistically 
significant difference in rest interval length between scor-
ing methods, F(1.090, 26.159) = 2.799, p =.104. Rest interval 
length also did not significantly differ between nights, F(3.607, 
86.561) = 1.395, p=.245.
Conclusion: We found that the inclusion versus exclusion of 
sleep diary data did not result in significant differences in rest 
interval length for either scoring approach. The extent to which 
use of parent-reported sleep diaries improves actigraphy-based 
assessment of sleep among populations of children with high 
rates of sleep problems warrants further study.
Support (if any): 
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Introduction: The COVID-19 pandemic, lockdown, quaran-
tines, virtual classrooms, and work-from-home policies during 
this pandemic have had a significant impact on the sleep patterns 
of children and caregivers. Multiple international studies have 
revealed the pandemic has caused increased sleep latency, sleep 
disruption, increased use of sleep aides, and worsening of pre-
viously diagnosed sleep disorders. To our knowledge, no studies 
have objectively recorded the impact of a global pandemic on 
children via review of the polysomnogram (PSG) to date. This 
study aimed to quantify the impact of a global pandemic on 
sleep patterns within the pediatric population via polysomno-
graphic review.
Methods: A retrospective case-control study enrolled 6-12-year-
old children, excluding those with mild-severe obstructive sleep 
apnea. Conducted at a single academic center.
Results: Ninety-nine children underwent PSG during the 
pre-pandemic period in 2019, and 85 children underwent PSG 
during the COVID-19 pandemic. The PSG studies analyzed 
sleep parameters such as sleep efficiency, sleep latency, total sleep 
time, REM latency, total REM time, REM AHI, and arousal 
index. Data analysis was done with SPSS version 26. Estimates 
were adjusted ANCOVA. There was a statistically significant 
reduction in Sleep Efficiency (P < 0.0001), an increase in Sleep 
Latency (P < 0.029), and a reduction in % REM Sleep and total 
REM time (P < 0.001).
Conclusion: The data showed a statistically significant decline 
in pediatric sleep efficiency and sleep quality associated with 
the pandemic, specifically increased sleep latency and decreased 
total REM sleep. This data validates the published reports, with 
subjective data gathered through surveys and online question-
naires. This could significantly impact the maintenance of sleep 
health in children during periods of stress such as the COVID-19 
pandemic.
Support (if any): 
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Introduction: Restless leg syndrome (RLS) is a sleep disorder 
affecting 2-4% of school-aged children and adolescents with 
iron deficiency being implicated in its pathogenesis. Patients 
with cystic fibrosis (CF) are at risk for iron deficiency and prior 
studies show up to 11% of adults with CF have RLS. There is 
a paucity of research addressing RLS in children with CF. The 
objective of this study is to investigate the prevalence of RLS in 
children with CF and to examine the relationship between the 
severity of RLS symptoms and iron status.
Methods: This was a single-center, prospective, observational 
study recruiting children and adolescents with CF aged 10-18 
years seen in outpatient clinic from December 2023 to December 
2024. Patient and Parent screening questionnaires for RLS using 
International Restless Legs Syndrome Study Group (IRLS) pedi-
atric criteria were administered to consented families. The RLS 
severity scale was completed in patients with positive screening 

questionnaires. A chart review was performed to collect clinical 
information on subjects’ nutritional, respiratory, and iron status 
(using red cell distribution width (RDW) as a surrogate for this).
Results: Seventy-six patients consented to participate in the 
study. Of these, 46 were female, with a mean age of 14.2 + 2.5 
years and a mean body mass index of 21 + 3.4 kg/m2. Five 
patients tested positive for definite RLS, resulting in a preva-
lence rate of 6.6% in CF patients. According to the IRLS severity 
scale, one case was classified as mild, three as moderate and one 
as severe. RDW ranged from 11.6% to 17.8% and RLS preva-
lence was 10.5% in the highest RDW quartile and 5.2% in the 
lowest RDW quartile.
Conclusion: This is the first report of RLS prevalence in chil-
dren with CF using IRLS pediatric criteria. This study highlights 
the need for further research examining the relationship between 
iron levels, as measured by ferritin, and the severity of RLS in 
this population. Such studies are crucial to establishing a reliable 
understanding of how iron status may influence the development 
and severity of RLS in children with CF and could inform more 
targeted interventions or treatments.
Support (if any): 
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BETWEEN NEURODEVELOPMENTAL DISORDERS AND 
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Introduction: Sleep disorders are prevalent in children and are 
associated with behavioral and neurocognitive impacts when left 
untreated. A recently identified sleep-related movement disor-
der, restless sleep disorder (RSD), is characterized by frequent 
body movements during sleep resulting in daytime impairment. 
RSD is diagnosed based on clinical symptoms as well as objec-
tive evidence of restless sleep on an overnight polysomnogram 
and improves with iron supplementation. Despite the frequent 
comorbidity of sleep disruption among children with neurode-
velopmental disorders, there is a paucity of data assessing the 
association between RSD and neurodevelopmental disorders. 
Thus, we sought to evaluate the association between RSD and 
neurodevelopmental disorders in children.
Methods: This is an interim analysis of a retrospective study 
of children aged 6-18 years old who completed a baseline diag-
nostic polysomnogram at British Columbia Children’s Hospital 
between December 2023 – May 2024. Polysomnogram data 
was evaluated for large muscle movements according to the 
International Restless Legs Syndrome Study Group standards. 
Neurodevelopmental disorders were classified according to the 
DSM-5.
Results: There were 150 children (median age = 11 years, 
females = 57/154 (38.0%) and 57/150 (38.0%) had a neurode-
velopmental disorder. In total, there were 23/150 (15.3%) 
children with RSD, 48/150 (32.0%) with moderate or severe 
obstructive sleep apnea, and 2/150 (1.3%) with restless legs 
syndrome. Of  the children with neurodevelopmental disor-
ders, 5/57 (8.8%) had RSD whereas 18/93 (19.4%) children 
without a neurodevelopmental disorder were found to have 
RSD (p = 0.081). Children with a neurodevelopmental disor-
der were more likely to receive iron supplementation (18% of 
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children with neurodevelopmental disorders vs 3.9% of  chil-
dren without neurodevelopmental disorders; p=0.012), which 
may confound the results.
Conclusion: In this interim analysis, we did not find an associa-
tion between neurodevelopmental disorders and RSD. However, 
children with neurodevelopmental disorders were more likely to 
receive iron supplementation, which may confound our results. 
Data collection is ongoing to better elucidate this relationship. 
Ultimately, the results of this study will examine the association 
between neurodevelopmental disorders and RSD to inform the 
need for the routine assessment of RSD in children with neu-
rodevelopmental disorders.
Support (if any): We thank the BC Children’s Hospital Research 
Institute for providing funding.
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SCORING LARGE MUSCLE MOVEMENTS IN PEDIATRIC 
SLEEP STUDIES: AN EDUCATIONAL MODULE FOR 
SLEEP TECHNOLOGISTS
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Introduction: Restless Sleep Disorder (RSD) has recently been 
recognized as a distinct sleep disorder, with Large Muscle 
Movement (LMM) scoring being a crucial component of its 
diagnostic criteria. This project aimed to develop and implement 
an online educational module to enhance the knowledge and 
skills of sleep technologists to accurately score LMMs.
Methods: We constructed an online learning module that 
included training on the identification and scoring of LMMs in 
pediatric sleep studies. The module consisted of a 10-question 
pre-assessment, the educational content (which explained the 
background of RSD diagnosis, the role of LMMs in diagnostic 
criteria, and current scoring rules), a repeat of the 10 questions 
for post-assessment, and a feedback section regarding the mod-
ule and LMM scoring in general.
Results: Preliminary results indicate a significant improve-
ment in the accuracy and consistency of LMM scoring among 
sleep technologists who completed the module. The average 
post-module assessment scores showed a marked increase com-
pared to pre-module scores, with total scores on the 10-question 
learning assessment increasing from 63.3+/-20.6% pre-mod-
ule to 90.0+/- 8.9% post-module (p=0.017). Eighty percent of 
technologists agreed or strongly agreed with the statement that 
“As a result of taking this course I am confident I can recognize 
the clinical characteristics, symptoms, and diagnostic criteria of 
RSD.” Similarly, 60% agreed or strongly agreed with the state 
that “As a result of taking this course, I am confident I can accu-
rately apply scoring guidelines for LMM events in sleep studies.” 
Feedback from technologists regarding the module itself, as well 
as questions and suggestions regarding LMM scoring in general, 
provided valuable information for potential future revisions of 
scoring rules.
Conclusion: An online educational module significantly 
improved the knowledge and ability of sleep technologists to 
score LMMs accurately, thereby aiding in the diagnosis of RSD. 
This initiative highlights the importance of continuous educa-
tion and training in maintaining high standards of care in pedi-
atric sleep studies.
Support (if any): None.
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Introduction: Cultural values and acculturation strongly influ-
ence parenting behavior, yet few studies have considered how 
they may influence toddler sleep. This study characterized paren-
tal sleep knowledge, values, acculturation, and bedtime among 
toddlers from Mexican American families.
Methods: 158 parents (156 mothers; 19-45 years; mean educa-
tion 12.3±3.0 years) of Mexican American toddlers (62% boys; 
12-16 months) completed surveys in Spanish (54.4%) or English. 
Toddlers wore an actigraph for 7 days/nights to estimate average 
bedtime. Participants were asked about Mexican American cul-
tural values of respect (V-Resp, 8 items, range 1-5, higher score 
indicating stronger endorsement), acculturation to non-His-
panic U.S. culture (6 items, range 1-4, ≥2.5=high acculturation), 
and sleep knowledge (10 True/False items; range 1-10).
Results: Parents averaged 7.5 + 1.7 correct on the sleep knowl-
edge measure, with the most common incorrect responses for 
the items “children who do not get enough sleep are more 
likely to be overweight” (SK-OV, 50.7% incorrect) and “chil-
dren only need a bedtime routine if  they have trouble falling 
asleep” (SK-BR, 41.8% incorrect). More parents that incor-
rectly answered SK-OV (vs. correct) had high acculturation 
scores (72.7% vs. 27.3%, X2=4.0, p=.046). More parents that 
incorrectly answered SK-BR (vs. correct) had low accultura-
tion scores (57.6% vs. 42.4%, X2=24.3, p=<.001). Parents that 
incorrectly answered SK-BR and SK-OV had higher V-Resp 
scores (SK-BR: x ̄=4.0 vs. 3.7, F=10.2, p=.002; SK-OV: x ̄=4.0 
vs. 3.7, F=11.3, p=.001). Toddlers of  parents that incorrectly 
answered SK-BR and SK-OV had significantly later bedtimes 
(22 min, p=.033; and 24 min, p=.021 respectively). In a step-
wise regression controlling for parental age and education, 
V-Resp was significantly associated with later toddler bedtime 
(R2=.211, β=.364, p=.002).
Conclusion: High acculturation and Mexican American cul-
tural values of  respect were associated with parent sleep knowl-
edge and toddler bedtime in Mexican American families. The 
measure used to assess cultural values focuses on intergener-
ational behaviors and the influence of  elder wisdom, suggest-
ing perhaps parental knowledge and toddler sleep routines 
are based on what has been learned from family vs. health 
professionals. Understanding cultural values and accultura-
tive differences is crucial for personalizing sleep education and 
addressing common misconceptions about toddler sleep health 
for Mexican American families in both clinical and community 
settings.
Support (if any): R01HL163859
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PARENTING PRACTICES REGARDING SCREEN USE AT 
BEDTIME AND ITS RELATIONSHIP WITH TODDLER 
SLEEP IN MEXICAN AMERICAN FAMILIES
Darcy Thompson1, Lauren Clark2, Natasha Cabrera3, 
Sarah Schmiege4, Lisa Meltzer5

1 University of Colorado, 2 University of California Los Angeles, 
3 University of Maryland, 4 University of Colorado Anschutz 
Medical Campus, 5 National Jewish Health

Introduction: Screen use around bedtime starts for many children 
in early childhood despite recommendations to restrict such use. 
Evidence is currently lacking on the relationship of parenting 
practices regarding sleep and screens with objectively measured 
toddler sleep. Such findings could inform the design of cultural-
ly-relevant interventions promoting healthy screen use and sleep 
in toddlers. The objective of this study was to evaluate whether 
maternal parenting practices regarding sleep and screens are asso-
ciated with toddler sleep in Mexican American families.
Methods: Mexican American families with toddlers were 
recruited from a safety-net health system. Mothers completed 
orally administered surveys that included items on parenting 
practices regarding screen use and sleep: (1) the frequency of 
having their toddler use a screen device to help their child fall 
asleep and (2) the frequency of allowing their toddler to use 
a screen device before bedtime. Responses to each item were 
dichotomized (never/ever). Toddler average bedtime, sleep-onset 
time, and duration were measured with 7 days/nights of actigra-
phy. Data were analyzed using t-tests to evaluate the relationship 
between each parenting practice and sleep outcomes.
Results: 384 mother-toddler dyads participated. Mothers 
were on average 31.4 years old (SD=6.0), 85% were partnered, 
and mean education level was 11.6 years (SD=2.5). Toddlers 
were on average 21.2 months old (SD=3.1) and about half  
were boys (49%). Mothers who reported ever using screens 
to help their toddler fall asleep, versus those who reported 
never, had toddlers with significantly later average bedtime 
(24 minutes, p<.01), later average sleep-onset time (24 min-
utes, p<.01), and shorter average sleep duration (18 minutes, 
p< 0.03). There were no differences in toddler sleep (average 
bedtime, sleep onset-time, and sleep duration) in those with 
mothers who reported ever versus never allowing toddler 
screen use before bed.
Conclusion: Parental use of screens to help a toddler fall asleep 
is associated with toddler sleep, including later bedtimes and 
shorter sleep durations, whereas the general practice of allow-
ing screen use before bed was not associated with toddler sleep. 
Parental use of screens as a behavioral tool to help their toddler 
fall asleep may create a sleep onset association that negatively 
impacts child sleep.
Support (if any): R01NR017605
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MEDICAL CLOWNS IMPROVE SLEEP AND SHORTEN 
HOSPITALIZATION DURATION IN HOSPITALIZED 
CHILDREN
Giora Pillar1, Maya Shimshi Barash2

1 Carmel Hospital and Technion Faculty of Medicine, 2 Carmel 
Hospital and Technion IIT

Introduction: Intervention by medical clowns has been shown to 
reduce stress and anxiety, which in turn may affect sleep. It is well 
established that sleep is important for recovery from injury and 
illnesses. Thus, we sought to examine the ability of medical clowns to 
positively impact children’s sleep and health during hospitalization.
Methods: The study is an observational matching (case-con-
trol) interventional study which took place at the department 
of pediatrics in Carmel Medical Center. Forty-two hospitalized 
children ages 2-17 were included in two equal groups of inter-
vention or control. Children in the control group were recruited 
based on matching of the chief  complaint, medical diagnosis 
and age of the children in the intervention group in a 1:1 match-
ing. Sleep was objectively evaluated for two consecutive nights 
using actigraphy, and subjectively utilizing sleep questionnaires. 
Hospitalization duration and demographics were also moni-
tored. The study group had an encounter with a medical clown 
(15-30min) before bedtime on either the first or the second hos-
pitalization night, while the control group was not exposed to a 
medical clowns at all.
Results: Study (clown) and control groups (n=21 in each) were 
comparable in age and clinical characteristics. The study group 
had a significantly delayed wake-up time compared to the con-
trol group (06:59±46min vs. 07:26±42min, p< 0.05) (mean dif-
ference of 27min). Sleep period time was significantly longer in 
the study versus the control group (570±76 vs. 500±66.1min, p< 
0.05), a total mean increase of 70 minutes. Sleep efficiency was 
significantly higher in the study group (92.3±4.6% vs. 87.9±8.7%, 
p< 0.05). Within the clown group, when comparing nights with 
and without a medical clown, total sleep time was on average 54 
minutes longer on the night of the intervention (518±74min vs. 
464±59min, p< 0.01), and the wake after sleep onset (WASO) 
significantly shorter (42±25min vs. 66±58, p< 0.05), mean dif-
ference of 24min). Regarding general medical outcomes, hospi-
tal stay was significantly shorter in the clown group vs. control 
(104±42h vs. 128±42h, p< 0.05).
Conclusion: An encounter with a medical clown before bedtime 
in hospitalized children improves sleep and shortens hospital 
stay.
Support (if any): Supported by a non restricted grant ATIDIM 
from Carmel Medical Center
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A PRELIMINARY EVALUATION OF THE EFFECTS OF 
HIGHLY EFFECTIVE MODULATOR THERAPY ON SLEEP 
IN PRESCHOOL CHILDREN WITH CYSTIC FIBROSIS
Lauren Greenawald1, Aaron chidekel2, Kimberly Canter2, 
Kimberly Renner1, Kerry Smallacombe1

1 Nemours Childrens Hospital Delaware, 2 NCH, DE

Introduction: Sleep is critical to health and development in 
pediatrics. More than one quarter of healthy children experi-
ence sleep disturbances, and chronic illnesses such as Cystic 
Fibrosis (CF) can exacerbate sleep difficulties. Pediatric CF has 
been associated with snoring, impaired sleep quality, and day-
time sleepiness. Polysomnogram findings include shorter sleep 
times, frequent arousals and reduced REM. CF Transmembrane 
Regulator (CFTR) modulator medications have revolutionized 
CF care; however, as these therapies and potential adverse effects 
are fully evaluated, it is critical to assess sleep health. We hypoth-
esized that pediatric CF patients on Elexacaftor/Tezacaftor/
Ivacaftor (ETI) therapy will have stable or improved sleep.
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Methods: This IRB approved, prospective study was conducted 
at Nemours Children’s Hospital, Delaware. Ten ETI-eligible 
patients aged 2-5 years were enrolled and parents/guardians 
completed surveys at three office visits. Parents/guardians com-
pleted the Brief  Infant Sleep Questionnaire (BISQ-R) and a 
25-item investigator-designed questionnaire reviewing medical 
symptoms during sleep. Exclusion criteria included English as 
a second language.
Results: The 10 patients (5 male) had an average age of 4.2 
years. To date, 0/10 children reported baseline nocturnal respira-
tory symptoms and 0/10 parents/guardians felt a CF diagnosis 
affected sleep. During a pulmonary exacerbation, 3/10 patients 
reported nighttime awakenings and a negative impact on sleep 
quality compared to 2/9 at visit 2. BISQ-R results showed 10/10 
children had a consistent bedtime routine at least 5 nights a 
week. Patients slept an avg 7.5 hours at visit 1 with 6/10 patients 
having at least one nighttime awakening. At visit 2, patients slept 
an avg 9.5 hours and no change in nocturnal awakenings. One 
patient reported longer sleep latency and a later bedtime at visit 
2. Two parents reported bedtime was more challenging at visit 2 
compared to visit 1. Official BISQ-R scoring is pending at this 
time but will be available for conference.
Conclusion: Sleep evaluation in this cohort of preschoolers with 
CF and ETI initiation shows a healthy baseline and improve-
ment in sleep measures. Limitations include a small sample size 
and additional confounders may be natural changes in sleep due 
to patient age. Data suggests evaluation of sleep may be helpful 
for preschoolers on ETI therapy.
Support (if any): 
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POLYSOMNOGRAPHIC DATA IN CHILDREN 
WITH CYSTIC FIBROSIS ON HIGHLY EFFECTIVE 
MODULATOR THERAPY
Aarti Shakkottai1

1 University of Texas Southwestern Medical Center

Introduction: Sleep disorders are highly prevalent among people 
with chronic disease. Cystic fibrosis (CF) is a chronic, life-lim-
iting, multisystem genetic disease that is the most common sin-
gle-gene disorder among Caucasians worldwide. Highly effective 
modulator therapies (HEMTs), by targeting the defective pro-
tein in CF, have led to dramatic improvements in sinopulmonary 
disease, nutritional status, quality of life, and life-expectancy. 
However, the impact of HEMTs on sleep is still unknown.
Methods: A single-center retrospective analysis of polysomno-
graphic data from 2012-2023 in children with CF on HEMTs.
Results: Polysomnographic (PSG) data were available in 34 chil-
dren with CF. Mean age of the participants was 10.7±4.8 years. 
Fifty-three percent were female. Five participants (15%) were of 
non-White race and 9 participants (26%) identified as Hispanic. 
Lung function was normal, on average, and the mean body mass 
index percentile (BMI) was 65.7±28.9%tile. Average duration 
of HEMT use was 2.1±1.4 years. Sleep complaints were com-
mon: snoring in 67%, daytime sleepiness in 38%, insomnia in 
41%, and restless sleep in 69%. Participants also had several 
comorbidities: attention-deficit hyperactivity disorder (ADHD) 
in 26%, anxiety/depression in 18%, enuresis in 26%, diabetes in 
12%, dependence on nighttime feeds in 12%, and iron deficiency 
(ferritin< 30ng/mL) in 63%. Obstructive sleep apnea (OSA), 
defined as an obstructive apnea-hypopnea index (oAHI)≥1/

hour, was present in 71% of participants and 18% had moder-
ate-severe OSA (oAHI≥5/hour). Duration of HEMT use was 
linked to presence of moderate OSA (p=0.02) but not insomnia 
(p=0.2) or restless sleep (p=0.1). OSA was associated with snor-
ing (p=0.005) but not any other sleep complaint or comorbid 
condition. Presence of ADHD was associated with more insom-
nia symptoms (p=0.02) and dependence on nighttime feeds was 
associated with restless sleep (p=0.02). Twenty-four percent of 
participants had tonsillar hypertrophy and 29% had enlarged 
adenoids, but, neither were associated with increased risk for 
OSA (p=0.3).
Conclusion: Sleep complaints are common among children with 
CF even in the post-HEMT era. Frequency of OSA continues 
to be high among children on HEMTs despite improvements in 
sinopulmonary disease. Children with CF, including those on 
HEMTs, should be routinely screened for the presence of sleep 
disorders.
Support (if any): 

Abstract citation ID: zsaf090.1046

1046
PREVALENCE & TREATMENT OF SLEEP PROBLEMS IN 
PEDIATRIC BRAIN CANCER
Kayla LaRosa1, Keerthi Narasimhan2, Valerie Crabtree3, 
Emily Singer2, Mustafa Barbour4, Lauren Hayes1

1 University of Louisville/Norton Children’s Medical Group, 2 
University of Louisville, 3 St. Jude Children’s Research Hospital, 4 
Norton Children’s Cancer Institute

Introduction: Survivors of pediatric brain tumor may experience 
excessive daytime sleepiness (EDS), as well as other sleep prob-
lems due to tumor location and its treatment. Despite this, there 
are little to no findings on the prevalence and treatment of sleep 
problems, including EDS. The aim of this study is to document 
the prevalence of and treatment for sleep problems within this 
population.
Methods: Retrospective chart review was conducted for indi-
viduals diagnosed with pediatric brain tumors with documented 
sleep issues at one hospital system within the last 15 years. 
Fatigue was included as it was used interchangeably with day-
time sleepiness in the medical record.
Results: Sixty-six charts were available for review. Of those, 28 
had a benign tumor, and therefore, chart review was not com-
pleted. Of the remaining 38, concerns with fatigue or sleep were 
present in 74% (n = 28). Sleep concerns included Insomnia 
(21%), Hypersomnia due to a Medical Condition (3.5%), and 
Obstructive Sleep Apnea (3.5%). The vast majority, however, 
fell into the “Other” category (68%), including descriptions of 
sleep problems (e.g., daytime sleepiness, trouble falling or staying 
asleep) with no formal sleep disorder diagnosis. Sleep Medicine 
was consulted for 17% of cases, with the average time from can-
cer diagnosis to first mention of sleep problems being 5 years, 
5 months. The average length of time from cancer diagnosis to 
assessment by Sleep Medicine was 10.5 years. For those with 
sleep issues on cancer treatment, 46% did not receive targeted 
sleep recommendations. When recommendations were pro-
vided, 18% included medication for sleep issues and 7% Physical 
therapy/exercise. Psychology was consulted for 61% of cases; 
however, sleep concerns were never listed as the reason for the 
referral.
Conclusion: Sleep concerns were common (74%) in pediat-
ric brain tumor. However, there was a 5-year gap between 
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identification of problems and referral to Sleep Medicine. Most 
youth did not receive recommendations to improve their sleep 
while they were receiving cancer treatment. Further, while 
Psychology was a part of the care team for most cases (61%) they 
were not referred to in order to address sleep concerns.
Support (if any): This study is supported by the Kentucky 
Pediatric Cancer Research Trust Fund.
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CHILDREN AND ADOLESCENTS WITH GUT-BRAIN 
DISORDERS HAVE WORSE SLEEP APNEA INDICES, 
SLEEP AROUSALS, AND PERIODIC LIMB MOVEMENTS 
THAN HEALTHY CHILDREN
Neha Santucci1, Bailey Fessler1, Rashmi Sahay1, Kelly Byars1, 
Jennifer Hardy1, Erick Madis2, Christopher King1, Thomas Dye1

1 Cincinnati Children’s Hospital Medical Center, 2 University of 
Cincinnati College of Medicine

Introduction: Children with disorders of gut-brain interaction 
(DGBI) often report poor sleep. However, the presence of sleep 
disorders and polysomnography (PSG) characteristics have not 
been previously described. Thus, we aimed to compare PSG 
changes in children with DGBI compared to healthy controls 
and describe sleep disorders seen in DGBI patients.
Methods: In a retrospective review, patients aged 7-19 years who 
met Rome IV criteria for DGBI without organic GI or systemic 
conditions were studied. Demographic data, GI and sleep symp-
toms, and diagnoses were collected, with PSG metrics obtained 
within one year of the GI clinic visit. PSG metrics were com-
pared to a control group of healthy children aged 4-18 years 
from a sleep research repository. The analyzed metrics included 
total sleep time, sleep efficiency after onset, sleep stages (REM, 
NREM1, NREM2, NREM3, REM cycles, and latency), sleep 
apnea-hypopnea index (AHI), obstructive-apnea-hypopnea 
index (OAHI), arousal index and arousal episodes, and periodic 
limb movement index (PLMS-I). Linear regression analyses were 
conducted to examine differences between groups, adjusting for 
age, race, and BMI.
Results: In a study of 102 children with DGBI, 66% were 
females, 88% Caucasian, 30% having irritable bowel syndrome, 
29% functional abdominal pain, 21% functional dyspepsia, 13% 
functional constipation, and 5% cyclic vomiting. The mean age 
was 13.9 years ± 3.3, and mean BMI was 26.4 ± 7.6. In con-
trast, 203 controls had a mean age of 10.7 years ± 2.6, a mean 
BMI of 22 ± 6.7, with 57% females and 64% Caucasian. DGBI 
patients had lower sleep efficiency (p=0.002), NREM3 (p< 
0.0001), REM sleep (p=0.05), shorter REM latency (p=0.002), 
and REM cycles (p=0.002). They had higher apnea (OAHI 
p< 0.0001), arousal index, arousal episodes, and periodic limb 
movements. Significant differences remained after controlling 
for age, BMI, and race (p<=0.05). Common sleep complaints 
included snoring, sleep onset issues, and excessive daytime sleep-
iness, with diagnoses of obstructive sleep apnea, primary snor-
ing, and insomnia.
Conclusion: Children with DGBI often have obstructive sleep 
apnea, primary snoring, insomnia, with less slow wave sleep and 
more apnea, arousal episodes, and limb movements. A thorough 
investigation and treatment of sleep disorders may improve out-
comes for pediatric DGBI.
Support (if any): 
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IMPACT OF NOCTURNAL HYPOXEMIA IN SICKLE CELL 
DISEASE ON SLEEP ARCHITECTURE
Seema Rani1, Lauren Pyfer2, Jobayer Hossain3, Abigail Strang3, 
Robin Miller3, Nicole Divirgilio3, Aaron Chidekel3
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Introduction: Youth with Sickle Cell Disease (SCD) are at 
increased risk for sleep related issues both respiratory and 
non-respiratory. N3 and REM sleep are essential for overall 
functioning, academic performance, learning and hormonal and 
immune regulation. Reduction in N3 sleep could play a role in 
preexisting inflammation and have an additional effect on pain 
in this population. We evaluated sleep architecture in children 
with SCD, in those with nocturnal hypoxemia (NH) compared 
to those without NH.
Methods: IRB-approved exploratory retrospective chart review 
on 75 children with SCD (ages 2–20 years; mean age 10 ± 4.7 
years), referred for an overnight polysomnogram (PSG). Data 
collected included demographics, hematologic parameters, med-
ication history, and PSG parameters.
Results: Our cohort was equally male (37) and female (38) 
and 97% being Black/African American. Mean BMI z-score 
was 0.773. Participants were grouped by NH status (NH: n=7; 
non-NH: n=68) and by obstructive sleep apnea (OSA) diagno-
sis (OSA: n=43; non-OSA: n=32). NH was defined as presence 
of  oxygen saturation below 90% for more than 5% of  the total 
sleep duration. Diagnosis of  OSA was based on interpretation 
of  sleep certified physician. NH was significantly associated 
with SS genotype (85.7%, p=0.005) and increased markers 
of  hemolysis including lower hemoglobin, higher reticulocyte 
count and higher bilirubin level. Oxygen saturation nadir was 
significantly lower in NH group (mean 80.3, SD 6.7) compared 
to the non-NH group (M 88.7, SD 7.5) No statistically signif-
icant difference in N1, N2 or REM sleep, however there was 
significant reduction of  N3 sleep among NH group (21.3%, 
SD=8.3) compared to the non-NH group (32.8%, SD=16; 
p=0.009). OSA was not associated with an increased preva-
lence of  NH or changes in sleep architecture. There was sig-
nificantly increased periodic limb movements in the non-NH 
group compared to the NH group.
Conclusion: In youth with SCD, NH was associated with SS gen-
otype and increased markers of hemolysis and anemia. Among 
children with SCD, we found reduced N3 sleep in those with NH 
compared to those without NH. These findings highlight the 
importance of screening for NH and the need for interventions 
to optimize sleep to improve health outcomes for children with 
SCD.
Support (if any): 
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CHARACTERIZING THE COMPLEXITY OF REM SLEEP 
ACROSS PEDIATRIC DEVELOPMENT: A NOVEL METRIC 
APPROACH
Toshihiro Imamura1, Cheng-Bang Chen2, Ignacio Tapia3, 
Diane Lim4
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Miami Miller School of Medicine, 4 Miami VA Medical Center
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Introduction: Rapid eye movement (REM) sleep plays a crit-
ical role in neurodevelopment, yet current measures lack the 
sensitivity to capture age-specific REM dynamics that reflect 
evolving neural architecture. Chaos analytics involves analyz-
ing complex, nonlinear, and dynamic systems where traditional 
methods may fail to capture the underlying patterns. Recurrence 
Analyses is one primary method of visualizing and quantifying 
this alternating complex pattern of “chaos” and “order” that 
recur. We established Multilevel Heterogeneous Recurrence 
Analysis (MHRA) to increase specificity and quantification of 
complex EEG patterns. MHRA offers a flexible framework for 
uncovering dynamic brain characteristics across multiple scales. 
With recurrence-based approach using chaos-driven metrics, we 
described age-specific REM sleep micro- and macrostructural 
features in pediatric populations.
Methods: REM sleep data from children and adolescents aged 
6–18 years were analyzed using MHRA. For microstructural 
analysis, electroencephalogram (EEG) signals were extracted 
from REM epochs, normalized, and analyzed to quantify 
dynamic properties within each epoch. For macrostructural 
analysis, sleep stages (Wake, N1, N2, N3, REM) were segmented 
into 30-second epochs, producing symbolic sequences to repre-
sent stage transitions throughout the night. MHRA was applied 
to visualize dynamic recurrence patterns using Heterogeneous 
Recurrence Plots and Fractal Maps. Machine learning tech-
niques were integrated to identify age-specific features across the 
micro- and macrostructural levels.
Results: Principal Component Analysis was performed to iden-
tify and explore age-related variations in REM EEG micro- and 
macrostructural features across pediatric age groups. The analy-
sis revealed that the extracted REM micro- and macrostructural 
dynamics exhibited clear and distinct age-related patterns among 
children and adolescents aged 6 to 18 years. These findings 
demonstrate that the proposed methods successfully captured 
age-specific neurodevelopmental signatures, reflecting the evolv-
ing characteristics of REM sleep across developmental stages.
Conclusion: Our findings suggest that both micro- and macro-
structures of REM sleep contain distinct developmental sig-
natures across different age groups. This methodology offers 
promise as a diagnostic tool for detecting atypical neurodevel-
opment early in life, potentially enabling earlier therapeutic 
interventions and improved outcomes for children with devel-
opmental concerns.
Support (if any): 
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VALIDATING MOTRPAC SLEEP HIGH DENSITY EEG 
DATA COLLECTION IN CHILDREN AND ADOLESCENTS
Caitlin Carroll1, Ivy Chen2, Henry Lin2, Sheldon Watanabe2, 
Dylan Barry2, Destiny Berisha2, Abhishek Dave2, Bryce Mander2, 
Shlomit Radom-Aizik2, Ariel Neikrug2, Ruth Benca3

1 Wake Forest University School of Medicine, 2 University of 
California, Irvine, 3 Wake Forest University

Introduction: Adolescence is marked by profound changes in 
sleep-wake physiology, driven by recognized neurodevelopmen-
tal shifts impacting macro- and micro-architecture of the elec-
troencephalogram (EEG) during sleep. Ensuring reliable and 
high-quality data is critical for studying these developmental pro-
cesses, particularly in multicenter settings. In this ancillary study 
to the Molecular Transducers of Physical Activity Consortium 

(MoTrPAC), we aimed to assess the reliability and data quality 
of sleep EEG by evaluating consistency and concordance in data 
collected across two sites, using identical platforms.
Methods: 113 participants (Mage=14.5±2.5 years, 55% Female) 
completed the Pediatric MoTrPAC study and underwent stand-
ard overnight polysomnography (PSG) with high-density EEG 
(hdEEG; 128 channels) at two sleep laboratory sites: UCI 
Sleep Laboratory (n=66) or the Research Center for Exercise 
Medicine and Sleep (RCEMS/PERC; n=47). Both sites used the 
same equipment and protocols (Natus Neurology equipment, 
Waveguard original EEG cap, and Natus SleepWorks software). 
All recordings were scored by a boarded sleep medicine physi-
cian, using 30-second epochs. EEG data underwent preproc-
essing, artifact rejection, and segmentation into concatenated 
NREM epochs. Spectral power was calculated for frequency 
bands using a multitaper approach. Threshold-free cluster 
enhancement (TFCE) was used for multiple comparisons cor-
rection across topography.
Results: Total sleep time and time spent in each sleep stage did 
not differ between sites. Similarly, we observed no site-based 
differences in absolute or relative spectral power across all fre-
quency bands. Consistent with prior work, age-related decreases 
in absolute power were observed at both sites for slow wave 
activity, slow oscillations, delta, theta, sigma, and beta frequency 
bands (all p< 0.05, TFCE corrected). Conversely, relative power 
in higher frequency bands including sigma, beta, and gamma 
increased with age (all p< 0.05, TFCE corrected). These pat-
terns were observed at both sites with no significant differences 
between sites.
Conclusion: This study demonstrates the reliability of PSG with 
hdEEG data collected at two sites using identical platforms. The 
findings align with previous studies showing age-related changes 
in spectral power, reflecting neurodevelopmental processes. 
These results validate the use of PSG with hdEEG for multi-
center studies and support combining data across sites for future 
analyses advancing our understanding of sleep neurophysiology 
in adolescence.
Support (if any): R01HL153807,T32AG033534,U01AR071158,
PERC Systems Biology Program
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BRAIN LACTATE CONCENTRATIONS AFTER 
ADOLESCENT CONCUSSION ARE ASSOCIATED WITH 
SLEEP EFFICIENCY
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Introduction: Lactate, a metabolic byproduct of neuronal activ-
ity, is cleared during sleep and considered a surrogate marker 
of glymphatic system activity. Following a concussion, brain 
lactate levels may rise because of increased demand for energy 
to restore cellular homeostasis. Clearance of lactate is increased 
during sleep, and as such is considered a surrogate marker of 
glymphatic system activity. Sleep may be disrupted following 
concussion, and poor sleep after concussion is associated with 
greater symptomatology and longer recovery, potentially due 
to altered glymphatic clearance. Whether post-concussion sleep 
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efficiency is related to lactate concentrations is unknown. The 
purpose of our study was to evaluate the association between 
sleep efficiency and brain lactate in adolescents with concussion.
Methods: Using magnetic resonance spectroscopy (MRSpect) 
we assessed brain lactate concentration in the anterior cingulate 
gyrus (ACG) and posterior cingulate gyrus (PCG) in adoles-
cents within 21 days of concussion. Scans were performed at 3T 
(Skyra, Siemens, Erlangen, Germany) using PRESS localization: 
TR=2000, TE=30ms, voxel size=20x20x20mm3, number of aver-
ages=128. Sleep efficiency was self-reported using the Pittsburgh 
Sleep Quality Index (PSQI) from date of injury through date of 
assessment and calculated as the average time asleep divided by 
the average time in bed (%). Separate linear regression models 
were constructed to determine the independent associations 
between sleep efficiency and lactate concentrations in the ACG 
and PCG, while controlling for biological sex.
Results: 27 adolescents with a concussion (15.8±1.27 years; 
51% female; 11.8±4.19 days since injury) were included in anal-
ysis. After concussion, mean sleep efficiency was 88.2±12.8%, 
and mean lactate concentrations in the ACG and PCG were 
0.74±0.24 mmol and 0.81±0.31mmol, respectively. After con-
trolling for biological sex, worse (lower) sleep efficiency was 
associated with significantly higher lactate concentrations in the 
ACG (β= -20.71 p=0.05, 95%CI:-41.7-0.33), but no association 
was observed in the PCG (β=-3.17, p=0.71, 95%CI:-21.0-14.68).
Conclusion: Our results suggest that higher lactate concentra-
tions may be associated with worse sleep efficiency, and may 
reflect poor glymphatic system function. Higher lactate levels 
may be part of an adaptive response to the brain’s increased 
energy demands following concussion.
Support (if any): Funding sources- Tai Foundation, Eunice 
Kennedy Shriver National Institute of Child Health and Human 
Development (R01HD108133)
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COMPARISON OF OBJECTIVE AND SUBJECTIVE 
SLEEP DATA IN CHILDREN WITH AUTISM SPECTRUM 
DISORDER
Maayan Yakir1, Judy Mahmalji2, Adriana Rios2, Meagan Herrera2, 
Michaela Cordova2, Alexandra Boxberger2, Inna Fishman2, 
Annika Linke2, Rakesh Bhattacharjee3

1 University of California San Diego, 2 San Diego State University, 
3 University of California, San Diego

Introduction: Sleep disturbances affect up to 80% of children 
with autism spectrum disorder (ASD). Previous studies have 
used either subjective surveys and/or objective data (actigraphy) 
to characterize sleep disturbances. In this study, we aim to eluci-
date the congruence between subjective and objective measures 
of sleep in ASD.
Methods: Children aged 6-11 years were enrolled in an ongo-
ing study to assess sleep and neurobehavior. Sleep was assessed 
objectively using actigraphy and subjectively using a 2-week sleep 
diary and the Children’s Sleep Habits Questionnaire (CHSQ). 
The primary outcomes of interest were total sleep time (TST) 
and number of awakenings (NOA).
Results: Data from 24 typically developed children (TD) 
(age:8±1.7 years) and 16 with ASD (8.7±1.6 years) were included. 
Actigraphy was well tolerated, with no difference in days col-
lected (ASD:11.7±2.4 days; TD:11.1±3.0, p=0.492). Actigraphy 
revealed that children with ASD had reduced TST (478 vs 503 

minutes, p=0.027) but no significant difference in NOA. CSHQ 
showed no significant difference in NOA but did show differences 
among groups in reported TST (ASD:551 vs TD:598 minutes, 
p=0.044) and total CSHQ scores (ASD:49 vs TD:39, p< 0.001), 
with higher scores indicating greater sleep disturbances in chil-
dren with ASD. Subjective reporting from sleep diary showed no 
differences between groups in TST or average NOA. In children 
with ASD, actigraphy measured TST correlated weakly with 
CSHQ data (r=0.496, p=0.051) and did not correlate with sleep 
diary (r=0.334, p=0.206) data. For NOA, actigraphy showed no 
correlation with either sleep diary (r=–0.063, p=0.816) or CSHQ 
(r=–0.368, p=0.178) data. Interestingly, in TD participants, 
there was a strong correlation between actigraphy TST and TST 
reported on sleep diary data (r=0.524, p=0.010).
Conclusion: Objective measures like actigraphy effectively 
differentiated TST patterns between children with ASD and 
TD, aligning with differences observed in total CSHQ scores. 
However, among children with ASD, we found limited agree-
ment between CSHQ, sleep diaries and actigraphy in estimat-
ing TST and NOA. These findings highlight the importance of 
incorporating both subjective and objective measures for a com-
prehensive assessment of sleep in autism.
Support (if any): DOD-W81XWH-22-1-0220, 
NIH-R01MH107802
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TRAJECTORY OF SLEEP PATTERNS ACROSS 
ADOLESCENCE IN AUTISTIC AND NEUROTYPICAL 
YOUTH
Beth Malow1, Rachael Muscatello1, Trey McGonigle1, 
Simon Vandekar1, Blythe Corbett1

1 Vanderbilt University Medical Center

Introduction: Changes in sleep-wake patterns during adoles-
cence often manifest as later bedtimes, which is attributable to 
biological and hormonal maturation signaling pubertal onset 
along with behavioral factors (e.g., high homework loads, 
evening texting, less stringent enforcement of bedtimes by par-
ents). Sleep patterns can impact waking cognitive function, such 
as daytime sleepiness. While sleep-wake patterns in typically 
developing (TD) adolescents have been well characterized, there 
are sparse data on these patterns in autistic adolescents.
Methods: Sleep data were collected annually at four time points 
as part of a 4-year longitudinal study on pubertal development 
and stress. Changes in self-reported weekday bedtime across 
pubertal status (Tanner stages 1-5) was compared between par-
ticipants who are typically developing and those with autism, 
using mixed effects models adjusted for sex, melatonin use, and 
diagnosis by puberty interaction. A repeated measures longitu-
dinal proportional odds model was used to model reported day-
time sleepiness using the same independent variables. Puberty 
was fit nonlinearly in both models using splines with 3 degrees 
of freedom (df).
Results: The total sample consisted of 244 participants, 140 
with autism and 104 who were TD. There was evidence for a 
difference between autistic and TD participants in the change in 
weekday bedtime across pubertal stages (diagnosis by puberty 
interaction, x2=24.27, df=3, p< 0.001). At time 1 (ages 10-13 
years), bedtime was comparable in the autism and TD partici-
pants. As Tanner stage progressed, the TD participants had later 
bedtimes compared to those with autism. Moreover, there was a 
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significant diagnosis by puberty in daytime sleepiness (x2=18.11, 
df=2, p< 0.001) characterized by TD adolescents endorsing 
greater daytime sleepiness at later pubertal stages than autistic 
adolescents.
Conclusion: Autistic and TD adolescents exhibit differences in 
weekday bedtime and daytime sleepiness with pubertal develop-
ment. These differences may be related to hormonal differences 
or behavioral factors in these populations and warrant further 
study.
Support (if any): National Institute of Mental Health 
(MH111599 PI: Corbett) with core support from the National 
Center for Advancing Translational Sciences (CTSA UL1 
TR000445).
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SLEEP DISRUPTION, IMMUNE BALANCE AND ASTHMA 
STATUS IN URBAN CHILDREN WITH ASTHMA
Daphne Koinis-Mitchell1, Gailen Marshall2, Sheryl Kopel3, 
Shira Dunsinger4, Caroline Gredvig-Ardito5, Mary Carskadon5

1 Alpert Medical School of Brown University, 2 University of 
Mississippi Medical Center, 3 Brown University Health, 4 Brown 
University, 5 EP Bradley Hospital

Introduction: Children with asthma living in urban settings are 
at risk for disrupted sleep due to nocturnal asthma symptoms, 
environmental triggers, and/or urban stressors. Altered immune 
function is central to sleep disruption and diminished asthma 
control and may reflect short- or long-term changes in children’s 
asthma status. This study examines changes in immune balance 
and asthma resulting from a lab-based, experimental sleep dis-
ruption protocol in a sample of urban children with asthma.
Methods: Data are derived from a study examining the effects 
of experimentally disrupted sleep on immune balance and lung 
function in urban children with persistent asthma. Twenty-four 
children (8-10 years-old; 50% Black, 46% Latino, 4% “other”) 
completed a baseline night of uninterrupted sleep, followed by a 
disruption night, during which they were awoken for 2 minutes 
between 20-minute intervals of uninterrupted sleep. Children 
followed their typical sleep schedule (≥9.5 hours’ time in bed) for 
6 days with a monitored lead-in before the protocol. Morning 
immune biomarker assessments followed baseline and disrup-
tion nights.
Results: The arousal protocol resulted in disrupted sleep, as 
indicated by changes in the sleep fragmentation index from base-
line (M=3.9, SD= 1.8) to disruption (M=5.1, SD= 1.6; t=-7.07, 
p<.001). Results from immune balance data (Th1/Th2 cytokine 
ratios) indicate selective alterations in the immune response 
following sleep disruption including a significant within-per-
son decrease between baseline and disruption in the IFNG/IL5 
ratio, t=2.19, p=.04, which could support increased eosinophil 
levels resulting from sleep fragmentation. There was a significant 
within-person increase in the IFNG/ILI3 ratio from baseline to 
disruption, t=-2.64, p=.02, suggesting no acute effects on air-
way mucus production. There was no change in the IFNG/IL-4 
ratio suggesting no major effect of IgE levels reflecting changes 
in acute obstruction, t=-1.21, p=.26.
Conclusion: Urban children with persistent asthma are vulnera-
ble to sleep disruption, which may adversely impact daily func-
tioning and worsen nocturnal asthma, potentially producing 
greater sleep disruption and creating a clinically negative feed-
back spiral. Results indicate that even a single night of disrupted 

sleep may trigger an eosinophilic inflammatory response that 
could lead to negative changes in asthma control.
Support (if any): NHLBI# K24HL130451 (Koinis Mitchell, 
PI); NHLBI R01HL142058 (Koinis Mitchell and Carskadon); 
NIGMS 5P20GM139743 (Carskadon)
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SLEEP PATTERNS AND ADIPOSITY IN CHILDREN WITH 
OVERWEIGHT AND OBESITY
Shao-Yu Tsai1, Yi-Ching Tung2, Chuen-Min Huang3, Shu-Yu Kuo4, 
Chien-Chang Lee5

1 School of Nursing, College of Medicine, National Taiwan 
University, 2 National Taiwan University Children’s Hospital, 3 
National Yunlin University of Science and Technology, 4 Taipei 
Medical University, 5 National Taiwan University Hospital

Introduction: Overweight and obesity affect approximately 340 
million children and adolescents aged 5-19 years worldwide. If  
left untreated, these conditions often persist into adulthood, 
increasing the likelihood of long-term health complications. 
Although sleep plays a critical role in weight regulation, much 
of the existing research has focused primarily on the relation-
ship between short sleep duration and childhood obesity, leav-
ing other dimensions of sleep less explored. This study examines 
how four aspects of sleep—timing, quality, quantity, and varia-
bility—are related to adiposity outcomes in school-age children 
with overweight and obesity.
Methods: A total of 246 children aged 6 to 9 years with over-
weight or obesity were recruited from 10 public elementary 
schools in Taipei, Taiwan. Each child’s sleep was measured using 
wrist-worn actigraphy over seven consecutive days. Body mass 
index (BMI), BMI-for-age z-scores, and body fat percentage 
were calculated based on weight, height, and skinfold thickness 
following standard protocols. Relationships between sleep vari-
ables and adiposity measures were examined using bivariate and 
multiple linear regression analyses.
Results: Bivariate analysis revealed that later sleep onset was 
associated with higher body fat percentage (p =.01), shorter sleep 
duration was linked with increased BMI and body fat percentage 
(p <.05), and greater variability in sleep duration was correlated 
with elevated BMI, BMI-for-age z-scores, and body fat percent-
age (all p <.05). In the multiple linear regression analysis, varia-
bility in sleep duration emerged as the only significant predictor 
of body fat percentage (b = 2.36; 95% CI: 0.28–4.43; p =.02).
Conclusion: These findings suggest that improving sleep consist-
ency may be a key strategy in weight management interventions 
for children with overweight or obesity. Future randomized con-
trolled trials are warranted to assess whether maintaining regular 
sleep patterns can positively impact adiposity in this population.
Support (if any): This study was supported by the Ministry of 
Science and Technology (MOST), Taiwan (MOST 107 - 2314 - B 
- 002 - 025 - MY3).
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DAYTIME NAPPING AND NIGHTTIME SLEEP IN 
CHILDREN WITH EPILEPSY: A SECONDARY ANALYSIS
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University



A457

B. Clinical Sleep Science and Practice VII. Pediatrics

SLEEP, Volume 48, Supplement 1, 2025

Introduction: Children with epilepsy have a higher prevalence 
of sleep disturbances compared to their healthy peers. Although 
younger children naturally engage in more frequent daytime nap-
ping than older children due to developmental sleep needs, nap-
ping has also been shown to influence nighttime sleep. However, 
research on the relationship between napping and nighttime 
sleep in children with epilepsy remains limited.
Methods: This secondary analysis utilized data from a previous 
study on sleep in children with epilepsy conducted in Taiwan 
between 2015 and 2018. The sample included 141 children with 
epilepsy, aged from 1.5 to 6 years. Caregivers provided demo-
graphic information, epilepsy diaries and sleep diaries. Children 
wore actigraphy monitors for 7 days. Children were categorized 
based on their napping patterns into regular nappers (n=115) 
who napped ≥ 6 days and irregular nappers (n=26) who napped 
< 6 days over the monitoring period. The regular nappers were 
further classified as early nappers (n=73) whose naps ended 
before 5 p.m. and late nappers (n=42) whose naps extended 
beyond 5 p.m.
Results: The mean number of naps per day was 1.02 ± 0.45. 
Younger children exhibited more frequent napping (3.59 vs. 4.65 
years, p < 0.001) and later nap timing (3.27 vs. 3.78 years, p < 
0.05). Regular nappers had longer total daily sleep durations 
than irregular nappers (561 vs. 531 minutes, p < 0.05), with no 
significant differences in nighttime sleep between the groups. 
Early nappers experienced fewer total daily seizures (0.13 vs. 0.69 
times, p < 0.05) and daytime seizures (0.05 vs. 0.48 times, p < 
0.05) compared to late nappers, while nighttime sleep duration 
remained similar between the groups.
Conclusion: Regular napping is associated with longer total 
sleep duration in young children with epilepsy without affecting 
nighttime sleep, while early nap is associated with fewer daily 
and daytime seizures. These findings suggest that incorporat-
ing regular and early napping into daily routines may improve 
sleep and potentially reduce seizure frequency. Further research 
is needed to confirm these findings and explore the long-term 
effects of regular napping in this population.
Support (if any): This study was supported by the National Science 
and Technology Council, Taiwan, MOST 104-2314-B-002-
115-MY3 and NSTC 113-2314-B-002-131-MY3.
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SLEEP AND DEPRESSION IN ADOLESCENTS WITH 
PERSISTENT POST CONCUSSIVE SYMPTOMS
Gabrielle Deutsch1, Paola Malerba1, Sean Rose1, Kelly McNally1, 
Neil Kulkarni1

1 Nationwide Children’s Hospital

Introduction: 30% of concussed patients show persistent post 
concussive symptoms (PPCS), which can lead to social/academic 
deficits. To better understand the role of sleep in PPCS in adoles-
cents, we acquired daytime sleep EEG (nap) in adolescents with 
PPCS and age-matched controls, paired to a neurocognitive bat-
tery and self-reported measures of sleep, anxiety, and depression.
Methods: Adolescents (13–18 years old) were recruited into 
a healthy control group (n=23, 12 females) or an injury group 
(n=37, 27 females). Injury group included those presenting 
with PPCS (30 days to 1-year post-injury), with average 122 
days between injury and testing. Participants completed the 
Pittsburgh Sleep Quality Index (PSQI), the Revised Children’s 
Anxiety and Depression Scale (RCADS), and the Weschler 

Intelligence Scale for Children/Weschler Adult Intelligence Scale 
processing speed index (PSI). They underwent a 1.5-hour nap 
with 24-channel electroencephalogram acquisition. Sleep techni-
cians scored sleep architecture according to American Academy 
of Sleep Medicine guidelines. We compared sleep architecture, 
PSQI, RCADS depression/anxiety, and PSI scores between 
groups using independent sample t-tests. We explored interac-
tions between PSQI and RCADS-depression, and between PSQI 
and PSI, with Pearson’s correlations. We compared PSQI in par-
ticipants with increased depression scores (RCADS-depression 
≥ 65) versus all other participants, using independent samples 
t-tests.
Results: Time spent in each sleep stage was similar between 
groups. Injury group had significantly worse scores in PSQI (p< 
0.01), RCADS-depression (p=.023), and PSI (p=0.011). No sig-
nificant differences were found in RCADS-anxiety (p=0.053). 
PSQI positively correlated with RCADS-depression scores con-
sidering all participants combined (r =.738, p=<.01), only con-
trols (r =.721, p<.01) and only injury group (r =.716, p<.01). 
PSI and PSQI showed positive correlation trending significance 
(r=-.260, p=.143).
Conclusion: We found deficits in sleep quality, depression symp-
tomatology, and executive functioning in adolescents with PPCS 
compared to controls, with no differences in anxiety or nap 
architecture. Correlation between subjective sleep quality and 
depression scores warrants further study. Future analyses will 
explore potential differences in sleep oscillations on the recorded 
EEG between adolescents with PPCS and controls.
Support (if any): Data acquisition was supported by NCH 
Neurology Internal Pilot Grant to SR and PM, 2020-2024.
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Introduction: Anti-N-methyl-D-aspartate (NMDA) receptor 
encephalitis is an antibody mediated autoimmune encephali-
tis with significant neurologic and psychiatric symptoms. Sleep 
disturbance is often present during the acute phase of the ini-
tial presentation and persist over one year after disease onset. 
There is limited literature detailing polysomnographic findings 
in patients with this condition in the acute or recovery phases, 
with no reports on pediatric patients.
Methods: Retrospective chart and polysomnographic data 
review was performed on three pediatric patients who presented 
to our center with acute encephalopathy. All patients were diag-
nosed during hospitalization with laboratory confirmed anti-
NMDA receptor encephalitis and underwent polysomnography 
during this initial presentation.
Results: Patient 1, a 16-month-old female, was noted on pol-
ysomnography to have significantly decreased sleep efficiency 
(34%) with prolonged sleep latency and wake after sleep onset. 
She was also noted to have sleep apnea with an apnea hypopnea 
index (AHI) of 4/hour, with REM association. Patient 2, an 
18-month-old female, was appreciated to have decreased REM 
latency with normal sleep latency and sleep efficiency (95%.) 
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Patient 3, a five-year-old male, was also noted to have decreased 
REM latency with normal sleep latency. His sleep efficiency was 
decreased at 66.5%, though diagnostic assessment was limited to 
58 minutes, as patient was appreciated to have severe sleep apnea 
with an obstructive apnea hypopnea index (OAHI) of 53.1/hour, 
and central apnea index (CAI) of 7.3/hour leading to subsequent 
conversion to bilevel titration by protocol.
Conclusion: Sleep disturbance in children with anti-NMDA 
receptor encephalitis is multifactorial, and currently not part 
of the core diagnostic criteria. All three patients demonstrated 
differing concerns on objective polysomnographic data. As seen 
in our patients, obstructive and central sleep apnea may be pres-
ent and should be appropriately treated to minimize cardiopul-
monary stress and maximize sleep benefits including during the 
acute presentation. Abnormalities in sleep architecture were also 
noted in all patients. Further studies are indicated to determine 
if  sleep disturbances may be a prognosticating factor associated 
with severity of disease or relapse risk.
Support (if any): 
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OBJECTIVE SLEEP, INTERNALIZING SYMPTOMS, AND 
EMOTION REGULATION IN ADOLESCENTS: FINDINGS 
FROM THE ABCD STUDY
Sarah Izabel1, Orsolya Kiss2, Adam Krause3, Ethan T. Hunt4, 
Alexandra Potter5, Micah Johnson6, Sarahjane L. Dube5, 
Nicholas Allgaier5, Hugh Garavan5, Andrea Goldstein-Piekarski3

1 Stanford School of Medicine, 2 SRI International, 3 Stanford 
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5 University of Vermont, 6 Department of Family Medicine at 
University of California Los Angeles

Introduction: Poor sleep health and emotional dysregulation 
are key health determinants linked to public health issues, yet 
their impact on adolescent mental health is underexplored. 
Additionally, studies assessing sleep health in adolescents rely 
mostly on self-reports, lacking objective data. Using data from 
the Adolescent Brain Cognitive Development (ABCD) study, 
we investigated associations between objectively measured 
sleep duration, night-to-night variability, and time of sleep 
onset with self-reported internalizing symptoms and emotional 
dysregulation.
Methods: Objective sleep data (Fitbit Charge 2) from the year 
4 follow-up (release 5.0 of  the ABCD data) was available for 
1,370 adolescents (Mean age±SD: [14.09 ± 0.69 years], 51.84% 
female). Participants were classified as short vs. non-short 
sleepers (SS vs NS) based on the sample mean of  ≤7.05 hours 
of  sleep per night. Night-to-night variability in sleep duration 
was assessed using the standard deviation of  weekday sleep 
duration, and the weekly average time of  sleep onset was 
calculated. Reappraisal and suppression (ERQ-CA), reflect-
ing different emotion regulation strategies, and internalizing 
symptoms (BPM-Y) were self-reported. Linear regression 
analyses examined associations between sleep, internalizing 
symptoms, and emotion regulation, including interactions 
with sex at year 4 follow-up. Covariates were current age, sex, 
race and ethnicity, and parental education.
Results: Our analysis revealed that participants who were 
short sleepers exhibited significantly higher mean internalizing 
symptoms compared to non-short sleepers (b=0.046, p=0.040). 
Participants experiencing greater night-to-night variability 

also showed higher mean internalizing symptoms (b=0.009, 
p=0.001). Interestingly, this effect was particularly pronounced 
among girls (variability by sex interaction: b=0.006, p=0.014). 
Moreover, we found that participants experiencing greater night-
to-night variability in their sleep had higher mean suppression 
scores (b= 0.006, p= 0.003). Additionally, we found that those 
with later sleep onset times had higher mean internalizing symp-
toms (b=0.0001, p=0.048).
Conclusion: The relationship between sleep and mental health is 
not universal in adolescents and instead depends on factors such 
as the type of sleep disturbance, emotional dysregulation meas-
urement, and sex. While internalizing symptoms were linked to 
multiple objective measures of sleep dysfunction, the relation-
ship between emotion regulation was specific to night-to-night 
variability, emphasizing the need for tailored interventions that 
consider these nuanced dynamics.
Support (if any): Work supported by R25DA059073.
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Introduction: Previous studies have examined infant sleep in US 
Latinx populations, which include individuals who have come 
to the US recently, as well as those who have lived in the US 
for several generations. Parenting practices of first-generation 
immigrants may be more culturally influenced by their coun-
try of birth. This study aims to describe infant sleep patterns 
and parenting practices in first-generation US mothers born in 
Mexico and Central American countries.
Methods: Mothers of healthy infants (4-6 months) com-
pleted online questionnaires including the Brief  Infant Sleep 
Questionnaire – Revised (BISQ-R), a demographic form, and a 
24-hour recall diary for seven days/nights. Each were part of a 
larger study, Sleep and Health in the Home (SHH) Study, on 
infant sleep and culture in Black and Latinx families. Assessment 
measures were completed in Spanish.
Results: Fourteen participating mothers (21-39 years) were 
born in Mexico (35.7%) or one of  six Central American 
countries (64.2%), living in a medium-sized US city. Most 
infants (78.6%) slept in a crib or co-sleeper attached to the 
parental bed, with only one mother reporting bedsharing. The 
most common sleep onset method was being held or rocked 
by an adult (57.1%), followed by in the room with an adult 
but without being held (35.7%), or in a room independently 
(5.3%). Average child bedtime ranged from 7:50pm to 12:22am 
(M=8:53PM). Typical nighttime sleep ranged from 8.3 to 13.8 
hours, M(SD) = 10.8 (1.47) hours, with an average of  1.6 night 
wakings and 22.6 minutes (SD=21.7) awake during the night. 
Mothers did not perceive their child as having a sleep problem, 
with only one mother (7.1%) endorsing a “very small” prob-
lem. Maternal confidence was high, with 85.7% of  mothers 
feeling “very sure” and 14.3% feeling “somewhat sure” they 
can manage their infant’s sleep.
Conclusion: This is one of the first studies to examine infant 
sleep in first-generation US Latinx families. Mothers endorsed 
few problems and high confidence managing their infant’s sleep. 
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Notably, the average bedtime was later than recommended and 
few mothers put their infant to sleep independently, suggesting 
potential sleep health intervention targets.
Support (if any): Indiana CTSI and NIH NCATS UL1TR002529
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Introduction: Naps are important for early childhood develop-
ment, yet few studies have considered parental beliefs about naps. 
This study characterizes parental beliefs about naps, and how 
nap beliefs relate to toddler nap duration, toddler bedsharing, 
and toddler sleep duration among Mexican American families.
Methods: 172 parents (170 mothers; 19-45 years; mean educa-
tion 12.3 + 3.0 years; 87% room sharing, 41% bedsharing) of 
Mexican American toddlers (62% boys; 12-16 months) com-
pleted a 12-item nap belief  measure in Spanish (55%) or English. 
Toddlers wore an actigraph for 7 days/nights to measure average 
nap, nighttime, and 24-hour sleep duration.
Results: Frequencies report on those who agreed/strongly 
agreed (vs. disagreed/strongly disagreed). Parents believed 
naps were important (100%), good for their child (99%), and 
an important part of  the child’s (99%) and parent’s day (95%). 
Most parents believed naps affect the child’s (77%) and parent’s 
mood (52%), with almost half  of  parents wishing their child 
napped longer (47%) or fell asleep faster for naps (49%). Of the 
73% of  parents not wanting to change something about their 
child’s nap, 53% wanted their child to nap longer and/or fall 
asleep faster. More parents with long napping toddlers (aver-
age nap >1 hour vs. < 1 hour) agreed the child’s nap affected 
the parent’s mood (57% vs. 38%, X2=4.5, p=.04), while more 
parents with short napping toddlers wished the child napped 
longer (60% vs. 38%, X2=6.3, p=.01). More parents of  bed-
sharing toddlers (vs. sleeping in their own bed/crib) reported 
they wished their child napped longer (57% vs. 41%, X2=4.1, 
p=.04). Among parents who agreed naps affected the child’s 
mood, toddler nighttime sleep duration was 20 minutes longer 
(t=2.35, p=.01) and toddler 24-hour sleep duration was 27 min-
utes longer (t=2.67, p=.005).
Conclusion: Findings from this ongoing study suggest that par-
ents of Mexican American toddlers believe naps are important 
and affect both child and parent mood. The desire for longer 
naps in bedsharing parents may be related to the toddler needing 
parental presence to fall asleep. Longer nighttime and 24-hour 
sleep duration among toddlers whose parents believe naps 
impact the child’s mood may suggest parents place an increased 
importance on sleep.
Support (if any): R01HL163859

Abstract citation ID: zsaf090.1062

1062
MOTHERS’ AND FATHERS’ BELIEFS ABOUT BEDTIME 
SCREEN USE AND TODDLERS’ SLEEP IN MEXICAN 
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Introduction: Parental beliefs about sleep are associated with 
sleep-related parenting behaviors and child sleep. However, few 
studies have considered parental beliefs about bedtime screen 
use and their relationship with children’s sleep, especially in early 
childhood. Further, most studies focus on mothers, despite the 
important role that fathers play in early child development. This 
study examined mothers’ and fathers’ beliefs about screen use at 
bedtime and toddler sleep in Mexican American families.
Methods: 42 mother-father dyads (mothers 21-43 years, edu-
cation mean=13.0 years, sd=2.9; fathers 21-45 years; educa-
tion mean=12.0 years, sd=2.8) of Mexican American toddlers 
(64.3% boys; 12-16 months) completed a measure regarding 
beliefs about bedtime screen use in Spanish (40.5%) or English. 
Toddlers wore an actigraph for 7 days/nights. T-tests compared 
bedtime and sleep duration between parents who agreed vs. disa-
greed with each belief. Due to the small sample size, meaningful 
effect sizes (Cohen’s d) vs. p-values are reported.
Results: 12% of mothers and 19% of fathers agreed that using 
a screen device at bedtime helps toddlers relax, with toddlers 
whose mothers agreed (vs. disagreed) having later bedtimes (31 
minutes, d=.46) and shorter sleep duration (24 minutes, d=.52). 
Among fathers who agreed (vs. disagreed), toddlers had later 
bedtimes (50 minutes, d=.77) and shorter sleep duration (18 min-
utes, d=.36). Approximately 43% of mothers and 41% of fathers 
agreed that watching a screen device at bedtime helps toddlers 
remain quiet. Among mothers who agreed (vs. disagreed), tod-
dlers slept 19 minutes less (d=.38). Finally, 10% of mothers and 
21% of fathers agreed that using a screen device at bedtime helps 
toddlers fall asleep, with toddlers whose fathers agreed (vs. disa-
greed) having shorter sleep duration (16 minutes, d=.32).
Conclusion: More fathers than mothers were positive about 
screen use at bedtime. Positive parental beliefs in both moth-
ers and fathers were associated with clinically meaningful sleep 
differences, including later toddler bedtimes and shorter tod-
dler sleep duration. It is important to identify both mother and 
father sleep-related screen beliefs when addressing toddler sleep 
in clinical and community settings. Data collection is ongoing in 
a large, longitudinal study of Mexican American families.
Support (if any): R01HL163859
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Introduction: Sleep beliefs are critical drivers of children’s sleep 
practices; however, research has predominantly focused on noc-
turnal sleep. Little is known about beliefs surrounding napping, 
especially during the preschool years when children gradually 
transition from regular napping to its cessation. Since most 
preschoolers attend childcare, understanding how parents’ and 
childcare workers’ napping beliefs align or diverge can provide 
valuable insights into how these perspectives may influence chil-
dren’s sleep health. This study examined the differences in nap-
ping beliefs between parents and childcare workers, focusing on 
how they vary according to children’s age.
Methods: An anonymous online survey was conducted in Quebec 
from June to December 2024. Participants included 925 parents 
of children aged 1-5 years and 1,069 childcare workers caring for 
preschoolers. Both groups completed an adapted version of the 
Nap Beliefs Scale, which assessed positive (favorable) and nega-
tive (unfavorable) beliefs about napping across four age brackets 
(1-2, 2-3, 3-4, 4-5 years). A MANOVA was performed to compare 
napping beliefs between parents and childcare workers across the 
four age categories, followed by univariate ANOVAs to examine 
group-specific differences in napping beliefs by age and belief  
type.
Results: Results showed a significant multivariate effect of 
Group on Napping belief  scores (Pillai’s Trace = 0.14, F(8, 1985) 
= 41.05, p <.001). Childcare workers had significantly more 
positive beliefs compared to parents for children aged 3-4 (F(1, 
1992) = 44.97, p <.001) and 4-5 years (F(1, 1992) = 112.59, p 
<.001). In parallel, parents reported significantly higher negative 
beliefs than childcare workers for children aged 2-3 (F(1, 1992) = 
53.98, p <.001), 3-4 (F(1, 1992) = 176.25, p <.001), and 4-5 years 
(F(1, 1992) = 201.43, p <.001).
Conclusion: Findings suggest that parents and childcare work-
ers hold distinct beliefs about napping, particularly for older 
preschoolers. While childcare workers tend to view napping as 
beneficial across all ages, parents may perceive napping for older 
children more negatively than younger children. This highlights 
the importance of fostering dialogue and evidence-based edu-
cation to bridge the gap between these viewpoints and promote 
sleep practices that support children’s development needs.
Support (if any): This project was funded by the SSHRC.
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LONGITUDINAL ASSOCIATION BETWEEN 
CO-SLEEPING AND SLEEP ANXIETY IN A 6-YEAR 
CHILD COHORT STUDY
Sooyeon Suh1, Sungkyoung Shin1, Sanha Lee2, Yun Mi Shin2

1 Sungshin Women’s University, 2 Ajou University School of 
Medicine

Introduction: The impact of co-sleeping on children and par-
ents has been insufficiently explored in longitudinal research. 
Although previous studies have reported associations between 
co-sleeping and sleep problems, this study examines these rela-
tionships over a 6-year period using longitudinal data, especially 
in a country with high co-sleeping rates.
Methods: This study is based on a larger prospective child cohort 
study in South Korea. We used data from 2016 (Time 1) to 2021 
(Time 6), and data was connected annually. The mean age of the 
children (n = 298) at baseline was 3.37 ± 0.87 years (50.00% girls). 
Sleep problems and sleeping arrangements were assessed using the 
Children’s Sleep Habits Questionnaire (CSHQ). Children who were 

reported sleeping in the same bed with other family members more 
than twice a week were categorized as co-sleeping. An autoregressive 
cross-lagged model (ACLM) was used to examine the relationship 
between children’s sleeping arrangements and sleep problems. Before 
conducting the ACLM, multiple imputations were performed to 
address missing data. Participants with missing data on co-sleeping 
variables or with more than 25% missing data were excluded.
Results: At Time 1, 94.97% of  the children reported co-sleep-
ing, with more than 70% of  the sample co-sleeping at each time 
point. Sleep anxiety and co-sleeping showed a significant longi-
tudinal relationship. Goodness-of-fit indices for the final model 
were adequate (CFI=0.940, TLI=0.934, RMSEA=0.080, and 
SRMR=0.086). All autoregressive paths between co-sleep-
ing (ORs=1.29-4.71) and sleep anxiety (βs=0.61-0.79) were 
significant. From Time 2 to 4, high levels of  sleep anxiety at 
the previous time point significantly increased the likelihood 
of  co-sleeping at the subsequent time point (ORs=1.20-1.22). 
From Time 3 to 6, co-sleeping at the previous time point sig-
nificantly predicted greater sleep anxiety at the next time point 
(βs=0.14-0.20).
Conclusion: Our findings indicate that co-sleeping was longi-
tudinally associated with sleep anxiety. Specifically, while sleep 
anxiety may lead to co-sleeping during early childhood, the 
influence of co-sleeping on sleep anxiety appears to become 
more pronounced as children grow older.
Support (if any): This research was supported by a grant of the 
R&D project, funded by the National Center for Mental Health 
(grant number: MHER22B03).
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Introduction: Pediatric sleep questionnaires are essential tools 
for screening sleep disorders, especially where access to pediat-
ric sleep specialists and laboratories is limited and often where 
underserved and minoritized populations receive care. Moreover, 
there is limited knowledge on the prevalence of sleep symptoms 
among representative race/ethnic pediatric groups in the U.S. To 
address this, we developed the San Diego Sleep Survey (SDSS) 
with the goal to assess a wide range of sleep symptoms within a 
clinical setting. This study aimed to identify potential differences 
in reported sleep symptoms between patient-reported ethnicities 
and racial groups.
Methods: Caregivers of patients referred to the Rady Children’s 
Hospital Sleep Center in San Diego, California, completed the 
SDSS via the Epic® Electronic Medical Record (EMR) system. 
The SDSS is a 51-item questionnaire utilizing a 4-point Likert 
scale (Never, Sometimes, Usually, Do Not Know) to provide 
detailed insights into sleep difficulties. Five domain scores are 
used to evaluate pediatric sleep issues: insomnia, sleep-disor-
dered breathing (SDB), parasomnias, sleep hygiene, and daytime 
symptoms (DS), with lower scores indicating better sleep health. 
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The survey is available in both English and Spanish, and demo-
graphics were extracted from the EMR.
Results: 1,362 patients completed the SDSS and PSQ from 2011 
to 2021. The mean age was 8.174.62 years, and 554 (40.7%) were 
female. The cohort included 647 (47.5%) Hispanic, 558 (41.0%) 
Non-Hispanic White (NHW) patients, 85 (6.2%) Non-Hispanic 
Asian (NHA), and 72 (5.3%) Non-Hispanic Black (NHB). SDB 
scores were significantly lower among NHW children compared 
to Hispanic and NHB children (p < 0.01). In contrast, DS 
scores were significantly higher for NHW patients compared to 
Hispanic and NHB children. No differences in insomnia scores 
were observed across ethnic groups. Finally, sleep hygiene scores 
were significantly lower (p < 0.05) among NHW children com-
pared to other groups.
Conclusion: The application of the SDSS in a large pediat-
ric sleep clinic population revealed significant differences in 
reported sleep symptoms across children of various race/ethnic-
ities. Although the sample included a smaller number of NHB 
children, the findings highlight substantial variations in symp-
tom reporting by race/ethnicity, underscoring the impact of 
healthcare disparities on pediatric sleep health outcomes.
Support (if any): 
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CHILDREN WITH SLEEP DISORDERS
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Introduction: Sleep questionnaires are commonly used to gather 
detailed information about sleep patterns and disturbances, 
aiding in the identification of sleep disorders. In children, these 
questionnaires serve as valuable screening tools, particularly in 
settings where access to pediatric sleep specialists and polysom-
nography is scarce. Since pediatric sleep-disordered breathing 
(SDB) is often managed surgically, we evaluated the utility of a 
pediatric sleep questionnaire in assessing surgical outcomes by 
comparing responses before and after surgery.
Methods: Caregivers of patients referred to Rady Children’s 
Hospital, San Diego, California, completed the San Diego Sleep 
Survey (SDSS) through the Epic® Electronic Medical Record 
(EMR) system. The SDSS, a 51-item scale, utilized a 4-item 
Likert-type scale (Never, Sometimes, Usually, Do Not Know) to 
provide graded insights into sleep difficulties. Five domain scores 
were employed to assess pediatric sleep problems: insomnia, 
SDB, sleep disorder (e.g., parasomnia), sleep hygiene, and day-
time symptoms (DS). Only patients who completed the survey 
before and after airway surgery (tonsillectomy, adenoidectomy, 
adenotonsillectomy, or lingual tonsillectomy) were included.
Results: 76 patients were identified from 6/2017-11/2021, with 
a mean±SD age of 7.34± 4.39 years, 42 females. Most were 
Hispanic (n=42) or non-Hispanic White (n=21). Surgeries 
included adenotonsillectomy (n=57), tonsillectomy (n=4), 
adenoidectomy (n=11), and lingual tonsillectomy (n=4). 
Comparison of pre- and post-surgical scores across the five 
domains of the SDSS revealed significant improvements in 
four domains: SDB score (pre: 21.42±6.58, post: 16.39±5.04; 

p< 0.001), insomnia score (pre: 14.72±3.74, post: 13.79±3.55; 
p=0.003), sleep disorder score (pre: 6.50±1.60, post: 5.76±1.92; 
p< 0.001), and DS score (pre: 25.04±7.62, post: 22.13±7.34; p< 
0.001). No significant change was observed in the sleep hygiene 
score (pre: 9.18±2.31, post: 9.28±2.28; p=0.663). Comparison of 
survey responses between Hispanic and non-Hispanic children 
showed no significant differences across any of the domains.
Conclusion: The SDSS results demonstrate significant improve-
ments in four out of five sleep domains following airway surgery 
for SDB in children, including the domain assessing behavioral 
sleep disturbances (Insomnia). These findings suggest that air-
way surgery in children not only alleviates symptoms directly 
related to SDB but also leads to broader improvements in overall 
sleep quality.
Support (if any): 
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18 YEARS: A SCOPING REVIEW
Mya Dockrill1, Brendan Flores2, Youssouf Aidara2, Penny Corkum1, 
Guido Simonelli2

1 Dalhousie University, 2 Université de Montréal

Introduction: Insufficient sleep is prevalent in children and has 
many adverse health outcomes. Children facing health inequi-
ties (e.g., from a low socioeconomic background, or a racial/
ethnic minority) have more sleep difficulties and are less likely to 
receive treatment. There is a lack of research investigating pedi-
atric sleep and health inequities, particularly in Canada. Thus, 
the objective was to summarize the extant literature in this area.
Methods: A list of health inequities was developed following 
the Canadian Institute of Health Research EDI dimensions and 
in consultation with the Canadian Sleep Research Consortium. 
Four key electronic databases (PubMed, EMBASE, PsycInfo, 
CINAHL) were searched. Studies were included if  they were 1) 
in English or French, 2) original studies (e.g., empirical data col-
lected), 3) conducted in Canada, 4) with children under 18 years, 
5) population-based studies, and 6) reported on sleep outcomes 
and health inequities.
Results: Three reviewers screened 15,448 abstracts and titles 
resulting in 357 articles full-text articles. After screening, 25 stud-
ies were included in this review, focusing on sleep in the context 
of low socioeconomic status (18 studies), gender/sex (17 studies), 
family composition/caretaking (9 studies), housing/neighbour-
hood characteristics (8 studies), race/ethnicity (8 studies), immi-
grants/refugees (3 studies), and language (1 study). No studies 
were found in the following categories: religious affiliation, cul-
tural diversity, and sexual/gender minorities. Of note, no distinc-
tion was made between sex and gender in the literature. Much 
of the research has been done with Caucasian, adolescents and 
school-aged children, in Quebec or Ontario. Generally, it appears 
that sleep health and disordered sleep are negatively affected by 
low socioeconomic status, poor housing/neighbourhood condi-
tions, and in non-Caucasian children. The findings are varied in 
terms of sex differences with most studies suggesting no differ-
ences (76%) and some suggesting differences between boys and 
girls with 67% of the literature suggesting that boys sleep bet-
ter. There is no clear link between sleep disturbances and family 
composition and caretaking.
Conclusion: This is the first review to investigate the impact of 
health inequities on sleep in Canadian children. Identifying and 
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understanding this link will inform the modification and devel-
opment of sleep interventions to better meet the needs of these 
diverse individuals.
Support (if any): 
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PARENTING STRESS PARTIALLY MEDIATES THE 
RELATIONSHIP BETWEEN CHILD AND PARENTAL 
SLEEP QUALITY
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Introduction: Sleep is crucial for parents of young children, 
especially given its influence on parental sensitivity. Yet, parents’ 
sleep has been shown to be influenced by child sleep disturbances, 
which remain common during toddlerhood and the preschool 
years. Furthermore, child sleep disturbances have been linked to 
parenting stress, which is in turn associated with parental sleep. 
Therefore, this study aimed to investigate the potential mediating 
effect of parenting stress on the association between child sleep 
disturbances and parental sleep quality.
Methods: Participants included 68 parents (91.2% mothers, 
age M = 34.07, SD = 5.37) of children aged between 29 and 
72 months. Child sleep quality, parental sleep quality and par-
enting stress were measured using the Children’s Sleep Habits 
Questionnaire, the Pittsburgh Sleep Quality Index and the short 
form of the Parenting Stress Index respectively. For all measures, 
higher scores represent more difficulties in the corresponding 
component (i.e., worse sleep and more stress). A multiple regres-
sion analysis was conducted to assess the mediating effect of par-
enting stress on the relationship between child and parent sleep 
quality, while controlling for parent age, education and ethnicity.
Results: The model with all predictors was significant F(5, 
62)=7.76, p <.001 and explained 38.50% of the variance in 
parental sleep quality. Results suggest a significant indirect path-
way from child sleep quality to parenting stress to parental sleep 
quality (b =.05, 95% CI [.005,.103]).
Conclusion: These results suggests that the relationship between 
child and parent sleep quality are partially explained by its effect 
on parenting stress. While child sleep quality remains the strong-
est predictor of parental sleep quality, parenting stress can partly 
explain how child sleep disturbances contribute to parental sleep 
quality by accentuating its influence. Therefore, parenting stress 
should be considered when adressing parent and child sleep.
Support (if any): 
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Introduction: Emerging data implies air pollution contributes 
to pediatric sleep disparities. While most research has focused 
on particulate matter, the sleep health effect of nitrogen diox-
ide (NO2), another critical component of air pollution, has not 
been extensively studied. This study investigated the association 
between indoor NO2 exposure and adverse sleep outcomes in a 
pediatric sample.
Methods: Participants were children from predominantly 
low-income communities in Boston, Massachusetts. Indoor 
NO2 levels were measured by the Environmental Multipollutant 
Monitoring Assembly devices in participants’ living areas for 
7 days. The all-day 95th percentiles of indoor NO2 levels were 
averaged over the monitoring period. Elevated indoor NO2 
was defined as ≥ 80th percentile of the average 95th percentile 
daily indoor NO2 measurements (≥69.48 ppb). Primary out-
comes were short sleep duration and sleep-disordered breathing 
(SDB). Short sleep duration was defined as an averaged 7-day 
sleep duration < 8 hours measured by ActiGraph GT3X+. SDB 
was defined as ≥5 events/hour with >3% desaturation assessed by 
WatchPAT 200U or Nonin WristOx 3150 oximeter for one night. 
We assessed the associations through logistic regression primar-
ily adjusted for age, sex, race and ethnicity, household income, 
neighborhood Child Opportunity Index, and seasonality. We 
further adjusted for physical activity, asthma, body mass index 
percentile, gas cooking stoves, outdoor NO2 levels, and indoor 
PM2.5 levels separately as sensitivity analyses.
Results: Our analytical sample included 242 subjects (43% 
female, 40% Hispanic, 26% Black, 21% White, and 9% Other) 
with a mean age of 9.5. The median of the average daily 95th 
percentile indoor NO2 was 41.1 ppb. Children with elevated 
indoor NO2 exposure had 2.87 times higher odds (95% CI: 1.26, 
6.50) of short sleep duration than those with lower NO2 expo-
sure. The association remained when additionally adjusted for 
other potential confounders. A positive but insignificant associ-
ation between high indoor NO2 exposure and SDB was found 
(OR=1.38, 95%CI: 0.64, 2.95).
Conclusion: Children with elevated indoor NO2 exposure, which 
exceeded EPA’s annual safety guideline (53 ppb), had greater 
odds of short sleep duration, even after adjustment for indi-
vidual and neighborhood confounders. Interventions targeting 
indoor air quality may provide novel approaches for reducing 
pediatric sleep disparities.
Support (if any): NIH grant R01HL137192,L40HL165622, 

R35HL135818, P30ES000002, K24AI106822
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Introduction: Sleep apnea, insomnia symptoms, and short sleep 
have all been associated with higher blood pressure (BP) levels in 
youth. However, it remains unknown whether these highly-prev-
alent sleep disorders have a long-term impact on the abnormal 
maturational trajectories of BP levels from childhood through 
early adulthood.
Methods: A total of 698 participants from the Penn State Child 
Cohort, a randomly-selected population-based sample (52% 
female, 24% racial/ethnic minority), underwent in-lab BP meas-
urements and polysomnography studies in childhood (5-12y), 
adolescence (12-19y), and young adulthood (20-30y) with a 
median follow-up time of 16y. Growth mixture models were used 
to classify the 698 individual trajectories of systolic (SBP) and 
diastolic (DBP) into three latent classes, respectively. Within each 
latent class, the longitudinal associations of sleep apnea, insomnia 
symptoms, and short sleep with SBP and DBP levels were tested, 
adjusting for sex, age, race/ethnicity, and body mass index.
Results: SBP showed three age-related latent classes: one quadratic 
(3% of subjects) and one linear (24.5% of subjects) with higher SBP 
levels (104.2 mmHg for class 1 and 106.2 mmHg for class 2), and 
one linear (72.5% of subjects) with lower SBP levels (96.6 mmHg) 
in childhood. Sleep apnea (P=0.03) and insomnia symptoms 
(P=0.04) were associated with higher SBP levels in the first latent 
class, while sleep apnea (P=0.04) and short sleep (P=0.007) were 
associated with higher SBP levels in the third latent class which 
had lower SBP levels in childhood. DBP showed three age-related 
latent classes: two quadratic (84% and 5.7% of subjects) and one 
linear (10.8% of subjects) with higher DBP levels (65.5 mmHg) in 
childhood. While insomnia symptoms did not significantly impact 
DBP latent classes, short sleep was associated with higher DBP 
levels in the first (P=0.01) and third (P=0.04) quadratic classes, and 
sleep apnea (P=0.03) in the third quadratic class (P=0.02).
Conclusion: Sleep apnea, insomnia symptoms, and short sleep 
not only increase BP levels acutely, but also impact the devel-
opmental trajectories of BP levels across the lifespan. Future 
studies should examine the synergistic effect of these three sleep 
disorders to identify phenotypes with the greatest impact on 
developmental BP trajectories.

Support (if any): R01HL136587, UL1TR000127
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Introduction: Trans/gender-diverse adolescents and young adults 
(AYAs) are at elevated risk for poor sleep health, driven by men-
tal health challenges and minority stressors. Gender-affirming 
surgery (GAS) is an effective intervention that is associated with 
improved mental health and well-being. This secondary analysis 
examines the relationships between fatigue, sleep quality, sleep 

disturbances, and pain outcomes in trans/gender-diverse AYAs 
who underwent GAS.
Methods: Two longitudinal studies enrolled AYAs who under-
went GAS and received an opioid prescription within 72 hours 
for postsurgical pain. Study 1 included 31 adolescents (14-18 
years), and Study 2 included 36 young adults (18-25 years). 
Participants completed PROMIS measures of pain interfer-
ence, pain intensity, and anxiety and the Adolescent Sleep-Wake 
Scale (Study 1) or PROMIS Sleep Disturbance (Study 2). Linear 
regressions examined sleep and fatigue variables as predictors 
of pain intensity and interference, unadjusted and adjusted for 
anxiety.
Results: The majority of participants were trans men/masculine/
male (Study 1: 59.2%, Study 2: 56.8%) who underwent mastec-
tomy/top surgery (Study 1: 60%, Study 2: 67%). In study 1, par-
ticipants reported elevated past-week fatigue (M= 60.60 [9.22]) 
and average sleep quality (M=34.19 [8.65]). Fatigue was asso-
ciated with pain interference in the unadjusted model (β=39, 
SE=.13, p=.007) but not after adjusting for anxiety (p =.061). In 
Study 2, participants reported elevated fatigue (M=61.52 [9.74]) 
and average sleep disturbance (M=56.57 [6.39]). Fatigue was 
associated with pain interference (β=0.23, SE= 0.07, p=.003) 
and remained significant after adjusting for anxiety (p=.004). 
Pain intensity was not associated with fatigue or sleep health in 
either study.
Conclusion: Fatigue was associated with pain interference in 
trans/gender-diverse young adults but not in adolescents, poten-
tially reflecting differences in pain processing or coping mecha-
nisms across age groups. Sleep disturbance and quality were not 
associated with pain outcomes. Other sleep dimensions (e.g., effi-
ciency, timing) may demonstrate a stronger relationship, which 
should be studied using objective and subjective sleep measures.
Support (if any): National Institute on Drug Abuse 
(R01DA044778 and 3R01DA044778-02S1), the National Center 

for Advancing Translational Sciences (UL1TR002369).
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Introduction: There is a high incidence of poor sleep quality in 
active-duty servicemembers. Deployment exposure is a com-
monly explored causal factor for poor sleep. However, more 
recent research highlights the importance of non-deployment 
factors, with one study reporting the “birth of child/adoption” 
as commonly contributing to poor sleep. This is consistent with 
previous research reporting parenthood as a significant factor 
in poor sleep quality, especially in parents of children with sleep 
problems. However, no previous research has considered the 
impact of pediatric sleep problems on parental sleep quality in 
American military families.

Methods: A chart review was completed for children (age 0-12) 
referred to a military sleep center. Chart review (N=34) included 
documentation of parental global Pittsburgh Sleep Quality 
Index (PSQI) scores, reported frequency of parental sleep dis-
turbance attributed to the child’s sleep problem, and active-duty 
status of the parent.
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Results: Both active-duty and dependent-spouse parents 
reported poor sleep quality (M: 7.94 and 11.41 respectively), but 
dependent spouses had significantly worse global PSQI scores 
(p< 0.01). Both active-duty and dependent-spouse parents 
reported that their child’s sleep problem disturbed their sleep, 
on average, 1-2 nights/week (M: 2.12 and 2.82 respectively). 
However, dependent spouses were significantly more likely to 
report 3+ nights/week (p< 0.01). To date, mean follow-up global 
PSQI scores for all parents showed significant improvement (p< 
0.01), with a decrease by 6.3 points (M: baseline PSQI 11.75 and 
follow-up PSQI 5.5). Additionally, frequency of parental sleep 
disturbance attributed to the child’s sleep problem significantly 
decreased to less than once a week (p=0.02).
Conclusion: The presence of pediatric sleep problems contributes 
to poor sleep quality for both active-duty and dependent-spouse 
parents. However, pediatric sleep problems may disproportion-
ately affect dependent spouses. Additionally, parental sleep 
quality significantly improved upon treatment of the child’s 
sleep problem. This suggests that targeting pediatric sleep dis-
turbances may be an important component of addressing active-
duty servicemember sleep quality. Limitations included small 
follow-up sample size (n=8) and inability to determine further 
demographic information of parents. Because sleep is an impor-
tant component of military readiness, military leadership should 
consider further research into the impact of pediatric sleep dis-
turbances on servicemember sleep quality.

Support (if any): None
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TIGERCHAT: SLEEP HABITS IN SECOND AND THIRD 
GRADE STUDENTS IN A RURAL ELEMENTARY SCHOOL
Christine Feeley1, Erin Thornton1

1 Auburn University College of Nursing

Introduction: There is increasing awareness of the importance 
of sleep for health and wellness in children, and the impact 
sleep habits make. However, many children and families are not 
reporting healthy sleep habits or adequate sleep. The purpose of 
this project is to describe sleep habits in 8-10 year olds attending 
an elementary school in a rural area.
Methods: TigerCHAT is a school-based health education pro-
gram for children K-6th grades. It focuses on 45-minute sessions 
addressing various health topics, including sleep. Data are col-
lected after IRB approval. In fall of 2024, nursing students led 
small groups of students in a sleep educational module during 
their gym period. Before education began, 56 2nd and 3rd grade 
students filled out the Sleep Habits Questionnaire.
Results: To describe sleep patterns in this population, we ana-
lyzed frequencies, percentages, and correlations. The majority 
of students reported consistently following a bedtime routine 
(39.3%, n=22), always watching TV before bed (33.9%, n=19) or 
almost always (19.6%, n=11), and going to bed at the same time 
every night (always: 17.9%, n=10; almost always: 17.9%, n=10). 
Notably, a majority of 2nd and 3rd graders reported using a cell 
phone before bed (62.5%, n=35). There were significant correla-
tions between phone use and TV watching before bed (p<.001, 
r=.603), and between gaming before bed and maintaining a con-
sistent bedtime (p<.001, r=.484).
Conclusion: More education may be necessary in young children 
regarding the use of technology before bed. More information is 
needed for families and children on when screens should be turned 

off for the night. While the majority of children reported adhering 
to a bedtime routine, many of those routines incorporated screens.
Support (if any): 
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A PRELIMINARY ANALYSIS OF THE ASSOCIATION 
BETWEEN SLEEP QUALITY AND BEHAVIOR 
FOLLOWING A CHILD SLEEP INTERVENTION
Rachel Pétrin1, Évelyne Touchette2, Annie Bérubé1, Marie-
Hélène Pennestri3, Geneviève Forest1

1 Université du Québec en Outaouais, 2 Université du Québec à 
Trois-Rivières, 3 McGill University

Introduction: It is well-established that sleep is essential for chil-
dren’s physical, cognitive, and socioemotional development. 
Insufficient or poor-quality sleep has consistently been linked to 
behavioral difficulties in children. Interventions targeting parental 
sleep beliefs and practices may play a key role in improving both 
child sleep and related behavioral outcomes. This study aimed to 
examine whether improvements in children’s sleep quality following 
a short sleep intervention predict changes in behavioral outcomes.
Methods: A total of 74 parent-child dyads with children aged 3 
to 5 participated in a two-hour group intervention on children’s 
sleep (2–4 families). While parents received the intervention, chil-
dren engaged in sleep-related educational activities in another 
room. A short follow-up group session occurred two weeks 
later, attended only by the parents. Measures for this study were 
collected before the intervention (T1) and about two months 
later (T2). Parents completed various questionnaires, includ-
ing the Children’s Sleep Habits Questionnaire (CSHQ) and the 
Strengths and Difficulties Questionnaire (SDQ). A hierarchical 
linear regression was conducted to determine whether changes in 
sleep quality (CSHQ scores) predicted children’s behavioral out-
comes (SDQ scores) at T2. T1 behavioral difficulties and sleep 
quality were entered in the first block, while T2 sleep quality 
was added in the second block. The dependent variable was T2 
behavioral difficulties.
Results: The first model was significant (F(2, 71) = 47.799, p 
<.001) and accounted for 57.4% of the variance. T1 behavio-
ral difficulties predicted T2 behavioral difficulties (B =.682, p 
<.001), but T1 sleep quality was not a significant predictor (B 
=.133, p =.29). Adding T2 sleep quality explained an additional 
3.1% of the variance (B =.355, p =.02). This change in R2 was 
significant (F(3, 70) = 35.644, p <.001), with the final model 
explaining 60.5% of the variance in T2 behavioral difficulties.
Conclusion: This study highlights the significant role of improv-
ing sleep quality in reducing behavioral difficulties in pre-
school-aged children. A short intervention targeting parental 
sleep beliefs and practices can effectively promote healthier sleep 
patterns and positive behavioral outcomes in young children.
Support (if any): This project was funded by the SSHRC.
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FACTORS ASSOCIATED WITH THE USE OF SELF-
HELP STRATEGIES FOR SLEEP IN CHILDREN AND 
ADOLESCENTS WITH EPILEPSY
Pei-Yu Wu1, Shao-Yu Tsai1

1 School of Nursing, College of Medicine, National Taiwan 
University
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Introduction: Sleep problems are common in children and ado-
lescents with epilepsy. Our previous analyses have shown that 
this population used a variety of self-help strategies to improve 
sleep. However, factors associated with the use of these self-help 
strategies have not been investigated. Exploring these factors is 
crucial for identifying the groups of children and adolescents 
most in need of intervention. This cross-sectional observational 
study aims to examine factors associated with the use of self-
help strategies for sleep in children and adolescents with epilepsy.
Methods: A convenience sample of 251 children and adolescents 
with epilepsy aged 1-18 years and their parents or caregivers 
were recruited from a university-affiliated hospital in Northern 
Taiwan. Participants completed a socio-demographic form and 
1-week diaries documenting their self-help strategies for sleep. 
Multivariate regression analyses were conducted to explore fac-
tors associated with the use of self-help strategies for sleep in 
children and adolescents with epilepsy.
Results: The mean age of children and adolescents with epi-
lepsy was 6.1 ± 4.47 years, and 56.2% were male. A total of 177 
(70.5%) parents reported using self-help strategies to help their 
children’s sleep. The most commonly used self-help strategies 
were accompanying the child (46.6%) and relaxation techniques 
(25.1%). Multivariate analyses revealed that younger age (β = 
-.071, p <.01), having an employed mother (β = 0.371, p <.01), 
being an only child (β = 0.312, p <.01), and a higher frequency 
of seizures over the past 3 months (β =.284, p <.01) were signifi-
cantly associated with greater strategy use.
Conclusion: This study shows that various demographic and 
clinical factors are associated with the use of self-help strategies 
for improving sleep in children and adolescents with epilepsy. 
Future studies should explore how these factors influence the 
choice and effectiveness of self-help strategies for sleep in this 
population.
Support (if any): This work was supported by the National Science 
and Technology Council, Taiwan, MOST 104-2314-B-002-
115-MY3 and NSTC 112-2628-B-002-003.
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RETROSPECTIVE EXAMINATION OF SLEEP TIMING 
AND OUTCOMES IN RECUPERATIVE ENVIRONMENTS 
(RESTORE)
Daniel Tan1, Shaina Schwartz1, Sheila Maurer1

1 Cone Health

Introduction: Sleep is essential for the physical, cognitive, and 
emotional development of children and adolescents. In hospital 
settings, achieving restorative sleep is often disrupted by envi-
ronmental factors, medication timing, and complex clinical pres-
entations. This study investigates the impact of sleep medication 
timing and type on achieving sufficient sleep and examines its 
relationship with length of stay (LOS) in pediatric patients.
Methods: A retrospective analysis was conducted on 5,871 pedi-
atric patients aged 3 to 17 years who received sleep aids during 
emergency department visits or inpatient stays at Cone Health 
between January 19, 2013, and August 11, 2024. Sufficient sleep 
was assessed based on American Academy of Sleep Medicine 
(AASM) guidelines for age-appropriate sleep durations. 
Statistical analyses, including independent t-tests and linear 
regression, were performed to evaluate the relationships among 
age, gender, medication timing, medication type, restorative 
sleep outcomes, and LOS.

Results: The study population had a mean age of 10.7 years, with 
teenagers (13–17 years) achieving the highest rate of sufficient 
sleep (92.4%), followed by children aged 6–12 years (70.0%) and 
3–5 years (39.9%). Antihistamines, primarily diphenhydramine, 
were the most commonly prescribed sleep aids (83.8%), fol-
lowed by benzodiazepines (10.1%). Patients achieving sufficient 
sleep had a significantly longer mean LOS (4.4 days) compared 
to those who did not (1.3 days, p < 0.001). Patients prescribed 
benzodiazepines or Z drugs experienced the longest LOS (14.2 
days) compared to those receiving other medications (2.5 days, p 
< 0.001). Younger children were less likely to achieve restorative 
sleep, suggesting greater vulnerability to hospital environmental 
disruptions and suboptimal medication effects.
Conclusion: Restorative sleep is critical for pediatric recovery 
but remains difficult to achieve in hospital settings, especially for 
younger patients. Although sufficient sleep was associated with 
longer LOS, this likely reflects greater clinical complexity rather 
than the impact of sleep itself. Environmental adjustments, opti-
mized medication timing, and evidence-based protocols—such 
as the use of melatonin for circadian rhythm regulation—are 
needed to promote high-quality sleep. Future research should 
stratify patients by condition type and medication indications to 
better understand the interplay between sleep and clinical out-
comes. Incorporating sleep as a fundamental aspect of pediatric 
care can improve recovery and overall well-being.
Support (if any): 
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RELATIVE EFFICACY OF SLEEP ALONE OR 
TOGETHER WITH TARGETED EATING AND ACTIVITY 
BEHAVIORS FOR PEDIATRIC WEIGHT REGULATION: A 
RANDOMIZED CLINICAL TRIAL
Chantelle Hart1, Brian Egleston2, Hollie Raynor3, Andrea Kelly4, 
Megan Heere5, Sharon Herring5, Jennifer Fisher1

1 Temple University, 2 Fox Chase Cancer Center, 3 University of 
Tennessee Knoxville, 4 Children’s Hospital of Philadelphia, 5 
Temple University School of Medicine

Introduction: Sleep plays an important role in pediatric weight 
regulation. However, the few pediatric clinical trials that have 
been conducted have focused on large experimental changes in 
sleep with little attention to the clinical utility of enhancing sleep 
as a stand-alone or adjunct treatment for pediatric weight con-
trol. Thus, the present study assessed the relative efficacy of a 
behavioral intervention to enhance sleep alone versus together 
with targeted eating and activity behaviors on change in body 
mass index z-scores (BMIz).
Methods: Youth aged 6-11 years (y) who were reported to sleep 
9.5 hours/night or less were enrolled between February 2018 and 
July 2022 and randomly assigned to: optimize sleep (OS; behav-
ioral intervention to enhance nocturnal sleep) or optimize sleep 
plus (OSP; behavioral intervention to enhance sleep plus reduce 
sugar sweetened beverages, sweet and salty snack foods, televi-
sion viewing, and increase physical activity). Interventions were 
delivered to parent-child dyads in-person/virtually and by phone 
across eight sessions. Assessments were completed at baseline, 
6- (end of treatment/primary outcome) and 12-months. Parents 
reported demographic information; child height and weight were 
measured to calculate BMI and BMIz. Intent to treat analyses 
using regressions and multiple imputation (e.g., Covid pandemic 
increased missingness) controlled for the respective baseline 
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value of the outcome; those focused on BMI also controlled for 
child age and biological sex.
Results: Seventy-eight children (M[SD] age = 8.72y[1.40]; 47% 
female; 82% African American/Black; 13% Hispanic/Latino; 47% 
with overweight/obesity; M[SD] sleep period = 514[36] min) were 
randomized. No between-group differences on key demographics 
or BMIz/BMI were present at baseline. Children randomized to 
OSP had greater reductions in BMIz at 6 months (OS: 0.14[0.49] 
vs. OSP: -0.24[0.63], p = 0.035). Findings for BMI at 6 months were 
consistent but did not reach statistical significance (p = 0.059). By 
12 months, BMI and BMIz did not differ by intervention.
Conclusion: Children randomized to enhance sleep duration 
together with specific eating and activity behaviors demonstrated 
clinically meaningful differences in BMIz at 6 months. Findings 
need to be considered in light of the Covid-19 pandemic and 
should be replicated in future studies.
Support (if any): National Heart Lung and Blood Institute, 
R01HL092910-05
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ACCOUNTING FOR EARLY SCHOOL START TIMES: 
COMMUTE TIMES AND MODE OF TRANSPORTATION 
FOR U.S. TEENS
Gretchen Morris1, Sara Jaffie1, Ben Chico1, Terra Ziporyn2, 
Amy Wolfson1

1 Loyola University Maryland, 2 Start School Later

Introduction: Long school commutes in combination with early 
school start times force adolescents to wake up at times that are 
misaligned with their biological clocks resulting in social jet lag, 
insufficient and poor-quality sleep with numerous negative con-
sequences for health, safety, and school performance (Crowley et 
al., 2018; Pereira et al., 2014). Likewise, school districts tend to 
focus on transportation (e.g., use of school buses) as a barrier to 
setting developmentally appropriate school start times. However, 
few studies have examined and the relative role that buses play 
relative to other modes of school transportation (e.g., walking, 
driving, etc.) in school commutes on a national scale.
Methods: Data from the 2022 National Household Travel 
Survey (NHTS) was examined to identify school transportation 
trends. The sample consisted of 553 adolescents ages 11-18 years 
(51% ages 14-18), 44% female, 83% white, and 70% residing in 
urban/suburban area across different regions of the U.S (e.g., 
Northeast, Midwest, etc.). Commute times, start/end times, trip 
distance, and mode of transportation to school were examined.
Results: The most common mode of transportation was via car 
(car = 53.5%; school bus = 33.1%; public transportation = 2%; 
walk/bike = 11.8.%). Over half  the sample (58.1%) left for school 
before 7:30am (M = 7:29 am, range = 5:40 – 10:50 am), and over-
all average commute times were just under 20 minutes (M = 19.2, 
SD = 23.5). However, youth who reported using public transpor-
tation had the longest commute times (M = 36.25, SD = 13.77).
Conclusion: These findings underscore the importance of consider-
ing how early adolescents need to leave home for school when estab-
lishing healthy school hours. Although school districts base school 
start times on yellow bus schedules, only about a third of the adoles-
cents reported relying on school bus transportation. Furthermore, 
with many adolescents traveling by car to school early in the morn-
ing by car school districts are putting families and young drivers at 
risk for fall asleep at the wheel motor vehicle accidents.

Support (if any): 
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SCHOOL START TIMES AND TRANSPORTATION 
POLICY: REVIEW OF STATE CODES REGARDING 
STUDENT TRANSPORTATION
Sara Jaffie1, Ben Chico1, Amy Wolfson1, Gretchen Morris1, 
Terra Ziporyn2

1 Loyola University Maryland, 2 Start School Later

Introduction: Developmental changes and psychosocial pressures 
create a shift in sleep and wake times in adolescents, leading to 
social jetlag and widespread insufficient sleep for middle and high 
school students. Researchers, clinicians, educators, and parents/
caregivers often advocate for later school start times (SSTs) to 
accommodate these changes. However, transportation is fre-
quently cited as a barrier to delaying school hours to times rec-
ommended by sleep and health organizations (8:30 am or later). 
While federal law requires public schools to provide transportation 
for children who are unhoused or with individualized education 
plans, state regulations vary. This study focused on understanding 
US state regulations regarding school transportation policies to 
better inform researchers, clinicians, and policymakers.
Methods: Using legislative codes, a team of researchers exam-
ined all 50 US states’ policies and regulations regarding man-
dated transportation, minimum distances students must live 
from their school, ride duration limits, pickup times, and state/
local funding.
Results: Only 34 states mandate schools to provide any level 
of transportation to students (e.g., districts required to provide 
transportation when “reasonable and desirable”; only for non-
city districts; or via vans in addition to school buses). Only 10 
states limit trip duration for districts (range = 30 - 90 min). Over 
two-thirds (70%) of states include minimum distances students 
must live from school to qualify for provided transportation 
(range =.75 - 5 miles). Only 30 states have regulations mention-
ing at least partial state funding for school transportation.
Conclusion: Although school districts focus on school bus trans-
portation as one of the major barriers to setting school hours 
that give middle and high school students opportunities for 
adequate and appropriately timed sleep, surprisingly few facil-
itate healthy hours by regulating ride duration, transportation 
type, and how early in the morning youth are allowed to travel 
to school. States following California and Florida’s lead in facil-
itating healthy sleep for adolescents should consider travel start 
times, as well as commute times and distance, in future policies.
Support (if any): 

Abstract citation ID: zsaf090.1080
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THE EFFECT OF EXTENDING TOTAL BEDTIME 
ON COGNITIVE PERFORMANCE AND DAYTIME 
SLEEPINESS IN HIGH SCHOOL STUDENTS
Jack Zarrouf1, Sarah Yaekoub1, Mark Zarrouf2

1 T. L. Hanna, 2 Glenview School for Engineering

Introduction: Scientists and public are very interested and wor-
ried about the negative effects of sleep deprivation on human life 
and cognition. Many studies showed evidence of negative out-
comes on cognitive and physical health. The goal for this study 
is to evaluate the effect of sleep extension on cognitive tests and 
sleepiness in high school students over one month.
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Methods: This study investigated students’ cognitive perfor-
mance using ZZTest; sleep activity tracker using Colm smart 
ring findings and daytime sleepiness with the effect of daily sleep 
extension. 30 healthy teenage students were asked to participate 
in a 4 week study: They maintained their habitual sleep-wake 
schedule for a one-week baseline period followed by a one-week 
sleep extension period, followed by a 2 week maintenance sched-
ule. Testing was done at 0, 1 and 2 weeks. Activity tracker and 
sleepiness scales were done at 0, 1, 2, 3 and 4 weeks. Parental 
consents were obtained prior to participation in the study.
Results: 30 participants started the study. Only 15 participants 
had available data at the end of the 4 weeks. Mean bedtime (SD) 
/ wake up (SD) time for the four weeks were as follows 22:40 
(0.83) / 6:40 (0.89), second week 19:10 (8.2)/ 2nd 7:00 for the 3rd 
week 21:50 (2.78)/ 7:20 (1.12). Total subjective bedtime improved 
significantly between the 1st and the second week 56.97 (7.69) 
Vs. 60.28 (6.46) P=0.01. ESS scales improved between the first 
and the second week 6.20 (3.50) vs 4.44 (2.58). The ZZtest cog-
nitive test significantly improved 4.88(3.19)vs 6.40 (1.08). Most 
participants maintained the extended sleep time during the 3 
and 4th week, although this did not translate into significant 
improvement of ESS or ZZtest when comparing the 2nd week 
results with the 3rd and 4th week results.
Conclusion: Extending sleep time in teenage high school stu-
dents improved cognitive tests and sleepiness. Most students 
maintained the extended sleep time over the remaining 2 weeks 
maintenance period when asked to keep the activity tracker and 
monitor their sleep.
Support (if any): none
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EFFECTS OF TRANS-C INTERVENTION ON DIET AND 
PHYSICAL ACTIVITY IN ADOLESCENTS
Giulia Da Silva1, Sara Stewart1, Kate Hunter1, Alicia Goff1, 
Kara Duraccio1

1 Brigham Young University

Introduction: Dietary intake and physical activity are two primary 
factors influencing the prevalence of chronic diseases such as obe-
sity, diabetes, and cardiovascular disorders. However, achieving 
and maintaining improvements in these behaviors is challenging, 
particularly for adolescents. Preliminary research suggests that 
improving sleep may naturally increase healthy eating and activity 
behaviors. This study evaluated whether a sleep intervention (the 
Transdiagnostic Intervention for Sleep and Circadian Dysfunction; 
TranS-C) could indirectly positively influence dietary intake and 
physical activity outcomes in adolescents.
Methods: 31 adolescents (ages 14-18, all as self-identified night-
owls) completed a six-week TranS-C sleep intervention. For 
one week before and after the intervention, participants wore 
a waist accelerometer (Actigraph GT3x+) for one week and 
completed two randomized dietary recalls (The Automated 
Self-Administered 24-Hour [ASA24] Dietary Assessment Tool) 
and completed a measure of food reward (The Power of Food 
Scale [PFS]). We conducted a series of paired sample t-tests to 
compare average caloric intake and macronutrient intake (grams 
of carbohydrates, fats, sugars, and proteins), average sedentary, 
light, and average moderate-to-vigorous physical activity, and 
the PFS total score from pre- to post-intervention.
Results: We observed a trend towards decreased sedentary activ-
ity following the intervention (p=.053; d =.426), with no changes 

in light activity (p=.779) or MVPA (p=.831). We did not observe 
changes in the PFS total score (p=.985) nor their caloric intake 
(p=.320) or macronutrient intake with the total protein (p=.283, 
d=.22), and carbohydrates (p=.975 d=.006) consumed. We did 
notice a trend towards decreasing fat levels (p=.05 d=.413) after 
the intervention.
Conclusion: Adolescents who undergo an intervention aimed to 
improve their sleep demonstrated slightly less sedentary activ-
ity following the intervention, even without directly interven-
ing in improving physical health. However, no other changes in 
physical activity or dietary outcomes were noted. While we are 
uncertain whether dietary and physical activity behaviors would 
continue to improve following prolonged periods of improved 
sleep, these preliminary data suggest that sleep interventions 
alone may not be sufficient for improving adolescent dietary and 
physical activity behaviors.
Support (if any): 

Abstract citation ID: zsaf090.1082

1082
PARENTAL EMOTIONAL REGULATION AND WELL-
BEING FOLLOWING AN ADOLESCENT SLEEP 
INTERVENTION
Katherine Russell1, Sarah Brewer1, Solei Paget1, Kara Duraccio1, 
Daniel Kay1

1 Brigham Young University

Introduction: Preliminary research suggests adolescents receiv-
ing the Transdiagnostic Intervention for Sleep and Circadian 
Dysfunction (TranS-C) show improved mental health following 
treatment; however, few studies investigate how sleep interven-
tions for youth impact parents. This secondary analysis aimed 
to investigate parent outcomes resulting from their child’s par-
ticipation in a TranS-C intervention; we hypothesized that par-
ent’s anxiety, stress, and depression would decrease, emotional 
regulation abilities, parenting self-efficacy and overall subjective 
happiness would increase, and sleep quality would improve as a 
result of their child participating in the sleep intervention.
Methods: 31 adolescent participants (ages 14-18) with night-
owl tendencies participated in a 6-week TranS-C intervention; 
22 parents completed the following questionnaires before and 
immediately following the intervention: the short-form versions 
of the Depression Anxiety and Stress Scale (DASS-21) and 
Difficulties in Emotion Regulation Scale (DERS-18), Me as a 
Parent scale (MaaP), Pittsburgh Sleep Quality Index (PSQI), and 
the Subjective Happiness Scale (SHS). Paired sample t-tests were 
used to evaluate parent outcomes following the intervention.
Results: A significant decrease in the DERS-18 (reflecting 
greater emotional regulation abilities; p=0.028) was observed 
post-intervention, driven by change in the awareness of emo-
tional response subscale (p=0.036). No significant changes 
observed following the intervention on DASS-21 (p=0.095), 
MaaP (p=0.231), PSQI (p=0.855), or SHS (p=0.866).
Conclusion: Adolescent Trans-C intervention improved parents’ 
emotional regulation abilities, particularly awareness of their 
emotional responses. Other measures indicate parental depres-
sion and anxiety, parenting efficacy, sleep quality, and happiness 
were not affected as a result of their child’s sleep intervention. 
Improved adolescent sleep patterns may reduce the emotional 
labor parents need to manage their child’s sleep, allowing parents 
to use regulation skills in other areas.

Support (if any): 
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MIXED-METHODS RESULTS OF INTERVIEWS WITH 
BLACK CAREGIVERS OF YOUNG CHILDREN DURING 
CHILD BEDTIME ROUTINES
Alicia Chung1, Willa Johnson1, Laurie Brotman1, Keng-Yen Huang1, 
Girardin Jean-Louis2

1 NYU Grossman School of Medicine, 2 University of Miami 
Miller School of Medicine

Introduction: Black children experience a disproportionate rate 
of sleep health disparities compared to other racial groups. 
Tailored interventions for Black families require information 
about context and fit of evidence-based interventions. We aimed 
to elucidate Black caregiver experiences during their child’s bed-
time routine.
Methods: Black caregivers of young children were interviewed 
in-person and virtually. Qualitative interviews focused on con-
textual factors in the home, household structure, environment 
and beliefs and values about parenting practices related to their 
child’s sleep. Three adapted validated measures were completed 
on child routines, routine consistency, child temperament and 
parenting practices during bedtime. Statistical analysis included 
descriptive statistics and correlations with composite variable on 
child sleep, based on eligibility criteria of behavioral sleep prob-
lems. Participant interviews were analyzed using an implementa-
tion science rapid qualitative analysis approach.
Results: Thirty caregivers (1 grandma, 25 moms, 4 dads) par-
ticipated. About 50% of whom identified as African-American, 
14% Jamaican, 10% Haitian, and the remainder mixed multi-eth-
nic groups. Parents’ age ranged from 31-55 and were 41 years old 
on average. Children’s ages ranged from 3-8 years old and were 
5 years old on average. Participants answered 56% of knowl-
edge questions about child sleep accurately. About 82% of par-
ents reported their child went to bed before 9pm, 55% reported 
dependent sleep (e.g. sharing a bed/room with a caregiver or sib-
ling), 86% reported sleep onset (< 15 minutes), and 93% reported 
consistent waketime (>5 nights). Qualitative interviews provided 
clarifying insight on survey responses. For instance, some par-
ents reported sleep dependency due to lack of space or personal 
choice. Sleep dependency may be a parental choice to comfort 
child during sleep due to changes in household structure (e.g. 
divorce) or personal values not to want to leave the child alone 
(e.g. night wakings/terrors). Bedtime resistance (p=0.003) and 
permissive parenting (p=0.004) was significantly correlated with 
later bedtimes. Daily living routines (p=0.019) and more bedtime 
routines (p< 0.001) were significantly correlated with adaptive 
behaviors and greater independent sleep respectively.
Conclusion: Qualitative data may be needed to fully understand 
parent experiences during their child’s bedtime. A variety of tai-
lored evidence-based strategies may be needed to optimize child 
sleep among Black families.
Support (if any): K01HL169419-01
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ACTIGRAPHY-BASED ASSESSMENT OF SLEEP HEALTH 
IN PEDIATRIC CRANIOPHARYNGIOMA PATIENTS
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Introduction: Treatment of craniopharyngioma, a rare brain 
tumor, may compromise sleep-regulating structures such as the 
suprachiasmatic nuclei and lateral hypothalamus. Patients com-
monly experience excessive sleep fragmentation, daytime sleep-
iness, and central disorders of hypersomnolence (CDH). This 
study objectively characterizes sleep health among pediatric 
craniopharyngioma patients by comparing nighttime actigra-
phy metrics to National Sleep Foundation age-based consensus 
guidelines for sleep duration (2014) and quality (2017).
Methods: Study participants were pediatric craniopharyngioma 
patients enrolled in an institutional phase II proton therapy trial. 
Participants wore actigraphy for at least 3 nights and parents 
completed sleep diary data. Variables included total time in bed, 
total sleep time (TST), sleep efficiency (SE), sleep onset latency 
(SOL), and wake after sleep onset (WASO). CDH were diag-
nosed by standard AASM guidelines. Differences between ages, 
pubertal status, CDH status, hypothalamic tumor involvement, 
and BMI z-score were examined.
Results: Data from 65 patients ages 1-19 years (mean = 
8.95±4.55) were included, 67.7% white, 50.8% female. Mean 
overnight TST was inappropriately short among toddlers (7.11 
hours) and preschoolers (7.96 hours). School-age children (7.86 
hours) and teenagers (7.28 hours) also slept less than the mini-
mum recommended duration for their age. SE was within appro-
priate ranges for all age groups except preschoolers (84.02%) 
regardless of sleep disorder status and school age children with 
narcolepsy (83.62%). SOL was longer than appropriate among 
preschoolers (39.45 minutes) and school-aged children (31.69 
minutes) overall, and among school-aged (37.73 minutes) and 
teenage (31.46 minutes) patients with narcolepsy. Mean WASO 
durations were longer than recommended for all age groups in 
our sample (range 50.05-91.10 minutes).
Conclusion: Pediatric craniopharyngioma patients in our sam-
ple did not achieve recommended TST, SOL, or WASO dura-
tions in certain age groups. Preschoolers overall and school-age 
children with narcolepsy did not achieve recommended values 
by any metric assessed. Future studies including assessment 
of daytime sleep are warranted to further characterizing sleep 
health in pediatric craniopharyngioma.
Support (if any): This work was funded by a St. Jude Auxiliary 
Cancer Center Support Grant for National Cancer Institute-
designated cancer centers (CA21765) from the National Cancer 
Institute and by the ALSAC; American Lebanese Syrian 
Associated Charities. Alice Bai was supported by R25CA23944 
from the National Cancer Institute.
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Introduction: Obtaining sleep metrics assists clinicians in accurately 
diagnosing and treating sleep disorders. Actigraphy is commonly uti-
lized to obtain sleep metrics by estimating sleep/wake through accel-
erometer-detected body movement. A limited number of studies 
compared these devices to gold-standard polysomnography (PSG) 
in pediatric populations, yet efforts to assess validity has gained 
interest in light of recent clinical device support discontinuation.
Methods: This study examines a clinical sample of children 
ages 6-16 undergoing a PSG who also underwent simultaneous 
GENEActiv wrist-worn accelerometer devices recording either 
at 85.7Hz or 100Hz. Open-source R package GGIR was used 
to derive sleep/wake classifications for actigraphy data. R Studio 
was used to synchronize accelerometer and PSG epochs (30 sec-
onds) and calculate performance metrics (sensitivity, specificity, 
and accuracy). Paired T-tests assessed differences in performance 
metrics by use of a sleep log (SL) vs. no SL. Similarly, sub-
group analyses assessed differences in metrics by sleep disorders 
(severe/moderate OSA, restless legs/periodic limb movements/
other movement disorders), sex, age (≥13years vs. < 13 years).
Results: There were 56 children (mean age=10.5 years, 50% 
female). At 85.7Hz(n=27), actigraphy with SL had greater sensi-
tivity ((90.9%+5.3% vs. 78.7 + 25.1%, p=0.009, greater accuracy 
88.9%+4.5% vs. 79.4%+19.7%, p=0.013, but non-significant 
decreased specificity (72.8%+18.2% vs. 77.2%+24.7%, p=0.165) 
compared to actigraphy without SL. Similarly, at 100Hz 
(n=29), actigraphy with SL had greater sensitivity (86.8%+7.9% 
vs. 75.2%+25.1%, p=0.012) and accuracy (83.3%+9.0% vs 
75.8%+20.0%, p=0.034) with decreased specificity (70.9%+27.4% 
vs. 77.8%+28.6%, p=0.004) compared to actigraphy without 
SL. Results remained largely consistent in sensitivity analyses 
when different disorder groups were removed from the analy-
sis. Additional analyses revealed greater sensitivity among teens 
vs. younger children at 85.7Hz (93.2%+4.5% vs. 89.3%+5.3%, 
p =0.048) and 100Hz (92.3%+4.9% vs. 85.0%+8.0%, p=0.01), 
and lower specificity at 85Hz (61.6%+ 20.8% vs. 80.6%+11.5%, 
p=0.016). No sex differences were observed in test metrics.
Conclusion: At both 85.7Hz and 100Hz, SL use with actigraphy 
increased accuracy and sensitivity metrics, with a slight trade-off  
in specificity compared to no SL use. Results lend confidence to 
using actigraphy with a sleep log as a general estimate of sleep/
wake patterns in pediatric populations.

Support (if any): NIH R01HD104601
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Introduction: High-quality sleep is critical for children’s and 
adolescents’ development and health. Despite the high preva-
lence of sleep disorders in this population, few polysomnography 
devices have tested specifically for pediatric use. We evaluated the 
Dormotech device, a novel sleep monitoring system designed for 
both clinical and home-based sleep studies, against gold stand-
ard polysomnographic equipment.

Methods: Twenty-six children (mean age = 11.0 years, 50% female, 
mean body mass index 26.0 kg/m2) underwent simultaneous sleep 
studies with the novel device and gold-standard polysomnogra-
phy in a sleep clinic. Data were manually scored following recom-
mended guidelines. The primary outcome was apnea-hypopnea 
index (AHI) and its corresponding severity classification level (i.e. 
normal, mild, moderate, severe). Secondary endpoints included 
other standard polysomnography (PSG) parameters.
Results: The mean AHI measured by the novel device was 5.6 
± 15.3 events/h (mean ± standard deviation) while it was 5.2 
± 13.8 events/h from the gold standard PSG (p = 0.95, t-test). 
AHI severity classification showed excellent inter-test agreement 
(Cohen’s kappa = 0.87). Secondary endpoints demonstrated 
high correlation between devices, with no statistically significant 
differences in simultaneously recorded sleep measurements. No 
adverse safety events were reported.
Conclusion: The novel device provides sleep study data compa-
rable to conventional polysomnography in pediatric patients, 
offering clinically identical test interpretation in nearly all cases. 
Its design enables flexible usage in both clinical and home set-
tings in this population, improving accessibility of sleep disorder 
diagnostics. These results, combined with previous adult stud-
ies, suggest the device’s substantial equivalence to established, 
gold-standard PSG systems in usability, efficacy, and safety for a 
wide population of patients.

Support (if any): 
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Introduction: Premature infants exhibit unique sleep patterns, 
making the assessment of their sleep particularly challenging. 
Actigraphy and the Brief  Infant Sleep Questionnaire (BISQ) are 
commonly used tools to evaluate infant sleep, yet comparisons 
between these methods remain limited in this population. The 
objective of this study is to determine whether significant differ-
ences exist between sleep data obtained through actigraphy and 
BISQ reports in premature newborns.
Methods: This study included 34 premature newborns (≤32 weeks 
of gestation) who wore actigraphy devices for three consecutive 
weekdays, one month after discharge from the neonatal unit. 
Actigraphy variables were measured for a nighttime period from 
7:00 PM to 7:00 AM, using the average of the three nights. Parents 
also completed multiple questionnaires, including the BISQ and 
sleep diaries to corroborate actigraphy data. Exploratory paired 
t-tests were conducted to examine differences in sleep duration, 
number of nocturnal awakenings, and wake after sleep onset 
(WASO) between actigraphy data and BISQ parental reports.
Results: Results showed significant differences for all variables. 
BISQ-reported sleep duration was significantly longer than actig-
raphy-measured sleep duration (excluding WASO), overestimating 
by 59.35 minutes (t(33) = 2.71, p =.01). When comparing BISQ 
sleep duration to actigraphy-measured total sleep time (including 
WASO), BISQ underestimated sleep duration by 122.06 minutes 
(t(33) = -6.48, p <.001). BISQ-reported number of awakenings 
was significantly lower compared to actigraphy, with a mean dif-
ference of 1.26 awakenings (t(33) = −3.85, p <.001). Similarly, 
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BISQ-reported WASO was, on average, 71.40 minutes shorter 
than actigraphy-measured WASO (t(33) = −4.28, p <.001).
Conclusion: These discrepancies between BISQ parental reports 
and actigraphy measures could reflect the subjective nature of 
parental reports, which provide a generalized overview of sleep, 
compared to the objective data that measure sleep on few specific 
nights. Our results suggest that the BISQ and actigraphy may not 
capture the same aspects of infant sleep, emphasizing the impor-
tance of selecting the appropriate tool based on the research or 
clinical objective. This is particularly relevant for premature infants, 
whose sleep tends to be more fragmented, making precise measure-
ments essential for understanding their unique sleep patterns.
Support (if any): This study was funded by the SSHRC.
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Introduction: Pacifiers are routinely utilized among infants world-
wide, yet their potential influence on infant sleep remains under-
explored. Existing research offers conflicting insights, with one 
large-scale study finding no differences in sleep outcomes between 
pacifier users (PU) and non-users (nPU); however, this study relied 
on parent-reported sleep metrics, which are subject to bias. Other 
studies have utilized objective polysomnography measures, but 
these have been limited by small sample sizes and only one night 
of data per child in an unfamiliar environment, restricting their 
generalizability. To address these gaps, this study leverages a large 
sample and objective sleep metrics obtained through autovide-
osomnography, providing a novel and robust approach to under-
standing the relationship between pacifier use and infant sleep.
Methods: Among Nanit users, we recruited 243 families of 
infants 4-7 months. We obtained the following sleep metrics for 
each infant via autovideosmonography (5-14 nights): nighttime 
sleep duration (NSD), nighttime awakenings (NA), parental 
visits (PV). Additionally, we obtained parental reports on NDS 
and NA with the BISQ-R. We ran linear regressions with sleep 
metrics as outcomes, use of pacifier based on parental report as 
predictor and infant’s age as covariate.
Results: Forty-one percent of infants were PU. Compared to nPU, 
PU had more PV (𝛽=1.4±0.3,p< 0.001). PU were also more likely 
to sleep in a bassinet, rather than in a crib, compared to nPU (PU 
20% vs nPU 6%). However, no differences were found between 
the groups in NSD and NA both for objective and parent-report 
metrics. Moreover, there was no difference in age, proportion of 
infants who fell asleep on their own or being held/rocked, or with 
an adult in the room without being held/rocked.
Conclusion: This is the first study to analyze the relationship between 
pacifier use at night and objective infant sleep metrics. While results 
from parental reports show no differences, as described by previous 
literature, objective sleep metrics show more parental interventions 
for infants using pacifiers, despite having the same nighttime sleep 
duration and awakenings, and mostly similar sleep ecology and 
parental involvement at bedtime.

Support (if any): 
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Introduction: The American Academy of Sleep Medicine 
(AASM) recommends age-specific total sleep time (TST) and 
REM sleep percentages for optimal pediatric health. This study 
evaluates whether pediatric patients undergoing overnight pol-
ysomnography (PSG) at our Geisinger Sleep Lab achieve these 
recommended sleep metrics. Identifying deviations from guide-
line-based sleep parameters can inform targeted interventions to 
improve pediatric sleep outcomes.
Methods: The Geisinger Sleep Medicine database was queried 
for children ages 1-17 at the Geisinger South Wilkes-Barre lab 
between December 2023 and November 2024. TST, REM sleep 
percentage, and sleep onset time were extracted. Data were com-
pared to the AASM consensus guidelines for recommended 
sleep durations and REM percentages for pediatric patients.
Results: The average TST ranged from 397 minutes (6.6 hours) 
at age 1 to 436 minutes (7.3 hours) at age 4, falling below AASM 
recommendations of 11-14 hours for children aged 1-2 years and 
10-13 hours for ages 3-5 years. For ages 5-17, average TST varied 
from 431.7 minutes (7.2 hours) at age 5 to 412.7 minutes (6.9 
hours) at age 9, consistently below the recommended 9-12 hours 
for ages 6-12 and 8-10 hours for teenagers. Average REM per-
centages ranged from 4.9% to 16.6%, lower than the expected 
20-25%. Younger children achieved approximately 30-40 min-
utes more TST than older children. Sleep onset times ranged 
from 9:23 PM to 10:50 PM, later than recommended for these 
age groups.
Conclusion: Our findings suggest that most pediatric patients 
in our sleep lab do not achieve age-appropriate sleep metrics 
as defined by AASM guidelines, potentially underdiagnosing 
sleep-disordered breathing severity. Reduced TST and REM per-
centages likely reflect delayed sleep onset and circadian misalign-
ment, exacerbated by inconsistent PSG start times. Contributing 
factors include late bedtimes, increased screen exposure, and 
inconsistent parental enforcement of sleep hygiene among older 
children. Stricter parental regulation of younger children’s rou-
tines and stronger homeostatic drive may explain their relatively 
longer TST. Addressing environmental and scheduling factors 
could optimize sleep in this population and improve testing qual-
ity. Future studies should evaluate whether educating patients 
and parents and increasing sleep opportunities in the laboratory 
can enhance the characterization of sleep-disordered breathing.
Support (if any): 
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Introduction: Youth with brain tumor may experience excessive 
daytime sleepiness (EDS) associated with central disorders of 
hypersomnolence (CDH).1 EDS impairs daily functioning, neg-
atively affects mood and quality of life, and further exacerbates 
cognitive and academic difficulties associated with brain tumor.2 
The aim of this study is to summarize findings from universal 
screening of these issues in pediatric brain tumor.
Methods: Youth receiving treatment or surveillance for pediatric 
brain tumor presenting to inpatient or outpatient settings were 
screened for symptoms of EDS using the Modified Epworth 
Sleepiness Scale (M-ESS) and the Pediatric Hypersomnolence 
Survey (PHS). A cut off  score of 6 was utilized on the M-ESS.3 
The PHS has not yet been used in pediatric cancer, therefore, it 
was trialed to determine level of agreement with other screening 
methods. The standard cut off  score of 24 or 8 on the sleepiness 
subscale score was used. Elevated ratings were discussed with the 
primary oncologist, and a referral was made to Sleep Medicine 
if  deemed necessary.
Results: Eighteen youth with brain tumor completed screening 
for sleep problems (61% Low Grade Astrocytoma, 83.3% White). 
A total of 38.9% (n=7) scored above the cut off  on the M-ESS, 
indicating concern for EDS. On the PHS, a total of 16.6% (n = 
3) scored above the cut off  for Total score and the Sleepiness sub-
scale, indicating concern for narcolepsy or hypersomnia. Three 
(16.6%) participants were referred to Sleep Medicine for further 
evaluation and three others (16.6%) were already established 
with Sleep Medicine at the time of screening.
Conclusion: EDS and CDH may be common in pediatric brain 
tumor.1,2 Screening measures led to increased referral to Sleep 
Medicine. Despite this, due to discrepancy between measures, 
further research is needed to determine the best screening meth-
ods to accurately determine the presence of EDS in pediatric 
brain tumor.
Support (if any): This study is supported by the Kentucky 
Pediatric Cancer Research Trust Fund.
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Introduction: The way sleep and bedtime are portrayed in chil-
dren’s books may influence the perceptions of sleep for both 
young children and their guardians, leading to potential mirror-
ing of the behaviors and attitudes depicted in the stories. The 
goal of this mixed-method study was to examine the trends of 
depictions of sleep and bedtime in picture books for children.
Methods: Our team selected picture books about sleep intended 
for young children from local libraries using search terms 
“sleep” and “bedtime”. Each book was coded using a structured 
abstract form by at least two team members for sleep portrayal, 
quantifying the pages of both positive and negative depictions 
and character attitudes. Disagreements were resolved by team 
consensus. Books were then examined for four thematic codes: 
bedtime routine, child character refusing to sleep, nurturing 
approach during bedtime, and positivity/relaxation to help tran-
sition to sleep. Nine books were selected based on their general 
attitude toward sleep and categorized into three attitudes: child 
has no difficulty sleeping and book emphasizes benefits of sleep, 

nurturing approach to child’s sleep difficulties, and authoritative 
approach to child’s sleep difficulties. The nine books were then 
analyzed qualitatively identifying common themes.
Results: A total of 50 picture books were examined across the 
four thematic codes. The majority of books (54%) offered char-
acters exhibiting a nurturing approach to the bedtime process, 
exhibited through verbal and active affirmations. During the 
bedtime process, 58% of books contained a bedtime routine with 
30% having relaxing activities to help the transition to sleep dur-
ing the routine, such as reading books or cleaning up. However, 
36% of books contained a child character who refused to go 
to bed/sleep, often containing imagery of frowning and crying 
while insisting “I am not sleepy!”
Conclusion: The data pool represents books with themes of sleep 
and bedtime commonly read to young children, but may not be a 
large enough sample for broad generalizations. Many books lack 
positive portrayals or evidence-based strategies, often missing a 
positive guardian attitude and showing poor bedtime behavior. 
Careful attention to sleep presentation may be important for 
positive effects on parent and child behaviors and attitudes.

Support (if any): 
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Introduction: Artificial Intelligence/Machine Learning (AI/ML) 
methods have risen in capability and application since 2012. In 
pediatric sleep health, these approaches have the potential to 
improve the surveillance and detection of pediatric sleep prob-
lems and disorders, automated scoring of polysomnography 
data, computational phenotyping, and clinical predictive algo-
rithms. Sleep-related AI/ML innovations are endless and becom-
ing increasingly prevalent in adult-focused sleep medicine and 
research. However, this review outlines the current AI/ML meth-
ods that have been deployed among pediatric sleep populations.
Methods: A review of the literature was conducted using 
PubMed, Embase, Web of Science, and Scopus to obtain articles 
related to AI/ML and pediatric sleep search terms. The criterion 
for article inclusion and full text review included: English lan-
guage, published after the year 2012, and topically related to the 
application of an AI/ML method in pediatric sleep.
Results: This search yielded 3585 articles, which was narrowed 
to 1968 for screening after removing duplicates in Covidence. 
After applying screening criteria, 60 articles met the criteria 
for full-text review. AI/ML applications at the intersection of 
pediatric sleep include the following: predictive algorithms (e.g., 
obstructive sleep apnea detection, infant sleep, children with neu-
rodevelopmental disabilities and comorbid sleep problems, ado-
lescents with comorbid mental health conditions), automated 
sleep stage and duration scoring for pediatric polysomnography 
and actigraphy, and computational phenotyping in children with 
autism spectrum disorder. However, there is still need for lev-
eraging studies leveraging feasible natural language processing 
approaches, healthcare-based detection tools, translational AI/
ML methods that can be deployed as community-based solu-
tions, and population-level surveillance of pediatric sleep.
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Conclusion: This narrative review provides an overview of the 
existing AI/ML methodology that has been deployed in pediatric 
sleep, offers suggestions for future applications across age groups 
and settings, and an equity-based framework for designing future 
research that will further the intersecting fields of pediatric sleep 
and AI/ML. Despite the current progress that has been made 
in deploying AI/ML, design and implementation gaps remain 
among historically underserved sleep care populations. Future 
studies that center equity and population-level pediatric sleep 
health are crucial for innovative insights to be garnered.
Support (if any): 
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Introduction: Overnight attended polysomnography (PSG) is 
the recommended diagnostic test to diagnose sleep disordered 
breathing in children. But PSG is also often utilized to ascertain 
nocturnal events such as atypical parasomnias or seizures with 
additional video EEG (VEEG). In this VEEG PSG montage, 
eight EEG electrodes are added to standard PSG montage to cap-
ture and correlate EEG activity with motor events during sleep. 
The additional EEG data is interpreted by an epileptologist.
Methods: In this single center retrospective study, we reviewed 
clinical, PSG and VEEG data from seventy-one consecutive 
VEEG PSGs over the past 2 years.
Results: Age ranged from 1 to 16 years: median age being 6 
years. VEEG PSG were ordered by different specialties (Sleep 
Medicine 35, Neurology 9, Developmental Medicine 5, Primary 
care 17, Genetics 3, Pulmonology 2). Indication for VEEG with 
PSG was mostly to ascertain nocturnal events such as parasom-
nia, movement disorders and rule out seizures. In our cohort, 
twenty-five children had moderate – severe OSA & three had 
periodic limb movement disorder. Only one out of fifty partic-
ipants had an episode of confusional arousal during the VEEG 
PSG; no nocturnal events were observed in other studies. EEG 
abnormality noted in 17/50 VEEG PSGs. Seven children had dif-
fuse slowing (diffuse encephalopathy). Bursts of sharp or spike 
waves with abnormal EEG activity noted in eleven patients.
Conclusion: VEEG PSG is a useful tool to ascertain events dur-
ing sleep and helps differentiate between parasomnias, noctur-
nal seizures, and other motor activity. In our study, the VEEG 
PSG yield was low as only one patient had a parasomnia episode 
during the study. Seventeen patients demonstrated abnormal 
EEG during VEEG PSG, but this cohort already had underlying 
neurological disorders such as epilepsy or other developmental 
disorders. These patients had previously shown EEG abnor-
mality on their routine EEGs. Though VEEG PSG could be an 
extremely valuable tool to distinguish and diagnose nocturnal 
events, it should be used sparingly in patients with high positive 
predictive value. VEEG PSG set up is labor intensive and reim-
bursements are routinely not submitted as there is no specific 
billing code for the additional montage
Support (if any): 
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Introduction: Influenced by a range of lifestyle choices, environ-
mental exposures, technological advancements, and health-re-
lated conditions, sleep impairment has become a significant 
public health concern. Sleep is increasingly acknowledged as a 
core component of overall health. Prevalent among adult popu-
lations, sleep disturbances not only impose substantial economic 
burden, but also increase the risk of chronic diseases. This study 
aims to investigate the impact of dimensions of sleep health on 
the probability of having 5 key public health outcomes.
Methods: This study utilized data from 2 editions of the National 
Health and Nutrition Examination Surveys (NHANES) con-
ducted in the United States between 2017 and March 2020, yield-
ing a final sample size ranging from 7,361 to 7,373 participants. 
Sleep health was assessed considering 5 main domains: symptoms 
indicative of sleep breathing disorders, other sleep disorders symp-
toms, frequency of daytime sleepiness, weekly sleep regularity 
(social jetlag), and chronotype (determined by mid-sleep on free 
days adjusted for sleep debt on workdays - MSFsc). The primary 
outcomes evaluated were the likelihood of having cardiovascular, 
respiratory and thyroid diseases, stroke, and cancer. Binary logis-
tic regression models were employed in the analysis of the data.
Results: The participants had a mean age of 49.9 years, with 
51.2% identifying as women and a mean body mass index of 
30.0kg/m². Respiratory disease was reported by 20.5% of partic-
ipants, thyroid disease by 11.4%, cancer by 9.9%, cardiovascular 
disease by 8.5%, and stroke by 4.6%. Concerning sleep-related 
variables, 27.5% of participants reported difficulty sleeping, 
47.4% experienced snoring, 12.3% had episodes of breathing 
cessation during sleep, and 25% presented symptoms of day-
time sleepiness. The mean social jetlag was approximately 3 
hours, with MSFsc occurring around 3:00 AM. Sleep difficul-
ties were associated with a higher risk of all outcomes except 
stroke. Excessive daytime sleepiness was significantly related to 
increased risk of stroke, cardiovascular, respiratory, and thyroid 
diseases. A later chronotype was associated with a higher risk of 
thyroid, cardiovascular, and respiratory diseases.
Conclusion: Impaired sleep health, specifically marked by 
insomnia and sleep apnea symptoms, and later chronotype, was 
associated with increased risk of stroke, cardiovascular, respira-
tory, and thyroid diseases.
Support (if any): AFIP, CNPq, and FAPESP.
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Introduction: Emerging evidence suggests narcolepsy is asso-
ciated with cardiovascular disease (CVD) and major adverse 
cardiovascular events (MACE). However, its association with 
cardiometabolic disorders, which contribute to elevated CVD 
risks, remains poorly understood. In this study, we examined 
whether narcolepsy is associated with increased risk of cardi-
ometabolic disorders (including hypertension, hyperlipidemia, 
and diabetes) as well as CVD and MACE.
Methods: This retrospective cohort study used data from the 2005-
2021 MarketScan® Commercial and Medicare Supplemental data-
bases. We identified persons with narcolepsy (PWN) defined as 
having ≥2 outpatient claims for either NT1 or NT2 narcolepsy sub-
types based on ICD-9 and -10 codes. We employed propensity score 
(PS) matching (1 to up to 3 ratio) to identify a comparison group 
without narcolepsy and hypersomnolence. The index date was the 
date of the first narcolepsy diagnosis for the narcolepsy group and 
the corresponding encounter date for the matched comparison 
group (non-narcolepsy group). We excluded individuals with CVD, 
MACE, hypertension, hyperlipidemia, diabetes, and metabolic 
fatty liver disease during the year prior to the index date (baseline 
period). PS-matching balanced demographics, comorbidities and 
use of medications in the baseline period. We employed time-de-
pendent Cox regression proportional hazards models to determine 
the association between narcolepsy and time to the incidence of 
outcomes of interest. We controlled for narcolepsy medication use 
at baseline (i.e., wake-promoting agents, stimulants, and oxybate) 
and time-varying post-index stimulant use.
Results: The final cohort included 22,293 PWN and 63,709 with-
out narcolepsy/hypersomnolence. The mean age of the cohort 
was 35.5 (± 14.0) years, and 63.7% were female. Compared to 
those without narcolepsy, PWN had a significantly higher risk of 
developing CVD (adjusted hazard ratio [aHR]=1.97, 95% con-
fidence interval [CI]=1.65-2.36) and MACE (aHR=2.18, 95% 
CI=1.68-2.83). PWN also had an increased risk for hypertension 
(aHR=1.44, 95% CI=1.34-1.54), hyperlipidemia (aHR=1.48, 
95% CI=1.39-1.57), and diabetes (aHR=1.61, 95% CI=1.40-
1.83) compared to those without narcolepsy.
Conclusion: Using a large representative US claims dataset, 
narcolepsy was associated with an increased risk of hyperten-
sion, hyperlipidemia, and diabetes, further providing compelling 
evidence that enhances our understanding of how narcolepsy is 
linked to CVD and MACE.
Support (if any): Sleep Research Society Foundation 
(23-FRA-001).
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Introduction: Autonomic dysfunction (AD) is implicated in sleep 
apnea and atrial fibrillation (AF), however age- and sex-specific 
interactions are unclear. We hypothesize age- and sex-specific 
differences in sleep apnea-specific heart rate response (ΔHR), an 
AD biomarker, on AF susceptibility.
Methods: Cleveland Clinic patients (age≥18) who underwent pol-
ysomnography 1/2/2000-12/30/2017 were retrospectively examined. 
Cox proportional hazards models were constructed for time from 
sleep study to AF by diagnosis code. ΔHR (respiratory event-re-
lated electrocardiogram-based heart rate difference; signal process-
ing via Python®) was adjusted for demographics, body mass index 
(BMI), tobacco use, cardiopulmonary disease, anti-arrhythmic 
medications, positive airway pressure, and minimum heart rate dur-
ing events. Statistical analyses were conducted using R and SAS.
Results: The sample included n=23,419 patients (age 51[41-
61] years, 51% male, 74% White, BMI 34[29-40] kg/m2, apnea 
hypopnea index 18.3[7.5-42.6]) over7±3-years. High vs. mid-
range ΔHR was associated with 22% increased AF incidence 
(HR=1.22, 95%CI=1.09-1.35); low vs. mid-range was not. An 
interaction of ΔHR by sex (p=0.031) for low vs. mid-range 
ΔHR showed AF incidence was lower in males than females 
(HR=0.77, 95%CI=0.61-0.97). In sex-stratified models, high 
vs. mid-range ΔHR in females showed the highest AF incidence 
(HR=1.27, 95%CI=1.06-1.52), followed by low vs. mid-range 
in females (HR=1.22, 95%CI=1.03-1.45), high vs. mid-range 
in males (HR=1.18, 95%CI=1.03-1.35), and low vs. mid-range 
in males though non-significant (HR=0.93, 95%CI=0.79-1.09). 
An interaction of ΔHR by age (p< 0.001) showed older patients 
(age>51) had 51% increased AF incidence relative to younger 
patients for high vs. mid-range ΔHR (HR=1.51, 95%CI=1.18-
1.94); among younger patients, low vs. mid-range ΔHR had 42% 
increased AF incidence (HR=1.42, 95%CI=1.08-1.86). A ΔHR 
by race interaction was non-significant (p=0.905).
Conclusion: A polysomnography-derived sleep apnea-specific AD 
biomarker was associated with AF with important age- and sex-spe-
cific interactions. There was a U-shaped trend in females and older 
patients, a positive linear trend in males, and a negative linear trend 
in younger patients. Younger females with low ΔHR had highest 
AF incidence. Findings suggest sleep apnea-specific AD plays a role 
in AF development, highlighting the need for tailored management 
of sleep apnea-related AF risk based on age and sex.
Support (if any): AASM Foundation Physician Scientist 
Training Grant, Cleveland Clinic Neuroscience Transformative 
Research Resource Development Award
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A MULTI-OMICS STUDY OF THE ASSOCIATION 
BETWEEN INSOMNIA WITH OBJECTIVE SHORT SLEEP 
DURATION PHENOTYPE AND HIGH BLOOD PRESSURE
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Introduction: Insomnia with objective short sleep duration is 
associated with increased hypertension risk. We aimed to explore 
the mechanism underlying the association between objective 

short sleep duration and hypertension in patients with chronic 
insomnia disorder (CID) by multi-omics.
Methods: CID was defined according to International 
Classification of Sleep Disorders-3, and objective short sleep 
was based on the median value of total sleep time of the over-
all subjects during an overnight polysomnography. We used the 
mean values of measured nighttime and morning systolic (SBP) 
and diastolic blood pressure (DBP) for analysis. Serum metabo-
lomics and fecal 16S rDNA amplicon sequencing were used to 
explore characteristic metabolites and analyze gut microbiota 
distribution, respectively.
Results: One hundred three patients with CID and 70 normal 
sleepers were included. We found 53 objective short sleep duration 
insomnia phenotype (ISSD)-related serum metabolites. Among 
the 53 ISSD-related serum metabolites, indoxyl sulfate was pos-
itively correlated with BP after adjusting for confounding fac-
tors (SBP: β=0.250, p=0.028; DBP: β=0.256, p=0.030) in ISSD. 
In addition, the level of serum indoxyl sulfate was significantly 
correlated with the genera Prevotella 9 (r=0.378, p=0.027), CAG-
56 (r=-0.359, p=0.037), Ruminiclostridium 9 (r=-0.340, p=0.049) 
and Ruminococcus 2 (r=-0.356, p=0.039) in ISSD.
Conclusion: Our study suggests that the ISSD phenotype is asso-
ciated with significant changes in serum metabolic profile, includ-
ing high levels of indoxyl sulfate. The latter molecule correlates 
both with BP and gut microbiota in patients with the ISSD phe-
notype, suggesting that indoxyl sulfate may be the molecular path 
resulting in increased hypertension risk in this phenotype.
Support (if any): 
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Introduction: Obstructive (OSA) and central sleep apnea (CSA) 
are associated with higher prevalence of atrial fibrillation and 
other arrhythmias. Arrhythmia detection is possible with in-lab 
polysomnography (PSG) but not with home sleep apnea tests 
(HSAT) that typically lack the electrocardiogram (ECG). SANSA 
(Huxley Medical, Inc.) is a chest-worn monitor with HSAT and 
Holter ECG capabilities to simultaneously detect OSA, CSA, and 
arrhythmias at home. This study used this monitor to character-
ize nocturnal arrhythmias in patients with OSA and CSA.
Methods: Data was analyzed from 151 subjects with suspected 
sleep disordered breathing who wore the chest monitor for a sin-
gle night. The apnea-hypopnea index (AHI) and central AHI 
(cAHI) were calculated with the monitor’s automated algorithm 
using a 3% oxygen desaturation threshold. A cardiac technician 
reviewed ECG recordings to identify presence of clinically sig-
nificant arrhythmias including multi-focal or high burden pre-
mature ventricular complexes (PVCs), atrial or ventricular bi/
tri/quadrigeminy, ventricular tachycardia, atrial fibrillation, sec-
ond- or third-degree atrioventricular block, and sinus pauses.
Results: At least one clinically significant arrhythmia was observed 
in 32% (48/151) of all subjects, 26% (9/35) of those with AHI< 5, 
34% (39/116) of those with AHI≥5, and 79% (11/14) of those with 
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cAHI≥5. Significant arrhythmias of supraventricular origin were 
observed in 9% of subjects with AHI≥5 and 36% with cAHI≥5 but 
were not observed in subjects with AHI< 5. Atrial fibrillation was 
observed in three subjects overall, all with AHI≥5 and one with 
cAHI≥5. Ventricular arrhythmias were observed in most subjects 
with significant arrhythmias. Medical histories demonstrated 
that only 21% of all detected arrhythmias had been previously 
diagnosed.
Conclusion: Patients with OSA and CSA experienced more noc-
turnal cardiac arrhythmias than those without. This work moti-
vates additional investigation in larger populations to understand 
how simultaneous detection of sleep-disordered breathing and 
arrhythmias in the home environment could impact diagnosis, 
risk stratification, and outcomes.
Support (if any): National Science Foundation; Georgia 
Research Alliance; Huxley Medical, Inc.

Abstract citation ID: zsaf090.1099

1099
SLEEP APNEA-SPECIFIC HYPOXIC BURDEN AS 
A PREDICTOR OF INCIDENT HEART FAILURE 
COMPARED TO TRADITIONAL MEASURES
Abdallah Almegdadi1, Matheus Lima Diniz Araujo1, Delaney Ryan2, 
James Bena2, Nicolas Thompson2, Alex Milinovich3, Reena Mehra4, 
Nancy Foldvary-Schaefer1, Michael Faulx5, Catherine Heinzinger1

1 Sleep Disorders Center, Neurological Institute, Cleveland 
Clinic, Cleveland, OH, 2 Quantitative Health Sciences, Lerner 
Research Institute, Cleveland Clinic, Cleveland, OH, 3 Quantitative 
Health Sciences, Lerner Research, Cleveland Clinic, 4 Division 
of Pulmonary, Critical Care, and Sleep Medicine, University of 
Washington, Seattle, WA, 5 Heart, Vascular, and Thoracic Institute, 
Cleveland Clinic, Cleveland, OH

Introduction: Apnea hypopnea index (AHI) is the prevailing 
measure of obstructive sleep apnea (OSA) presence and sever-
ity. Despite numerous consequences, AHI calculation measures 
only frequency of respiratory events. Measures which character-
ize OSA mechanistically may have better prognostic ability. Sleep 
apnea-specific hypoxic burden (SAHB) has been associated with 
incident heart failure (HF) in men. We hypothesized that SAHB 
predicts incident HF and offers superior predictive performance 
than traditional measures in this larger cohort of men and women.
Methods: We retrospectively examined Cleveland Clinic patients 
(age≥18) who underwent polysomnography 2006-2017, excluding 
those with HF before or at the time of polysomnogram. Cox propor-
tional hazards models of multiple-imputed datasets were constructed 
for incident HF by SAHB, AHI, and T90 in separate models adjusted 
for age, sex, race, body mass index, tobacco use, central sleep apnea, 
cardiovascular comorbidities, and positive airway pressure (time-var-
ying). An interaction term was created between SAHB and sex. Non-
nested partial likelihood ratio tests compared models.
Results: The sample included N=26,161 patients: age 51.1±14.1 
years, 52% male, 75% White, 17% developed HF during follow-up 
(6.95 [5.12-8.93] years). A 1-SD increase in SAHB was associ-
ated with 5% higher HF incidence (HR=1.05, 95%CI=1.01-
1.09); 1-SD increase in AHI was associated with 11% higher 
HF incidence (HR=1.11, 95%CI=1.07-1.16); 1-SD increase in 
T90 was associated with 19% higher HF incidence (HR=1.19, 
95%CI=1.15-1.22). HF incidence in males with increasing SAHB 
was lower than in females (interaction p< 0.001). Both the AHI 
and T90 models fit better than the SAHB model (p=0.006, p< 

0.001, respectively). Adding SAHB into the AHI or T90 models 
did not improve model fit (p=0.86, p=0.34, respectively).
Conclusion: In this clinical cohort of men and women, while 
SAHB, AHI, and T90 were independently associated with inci-
dent HF, SAHB did not enhance predictive value. Traditional 
measures demonstrated superior model fit compared to SAHB 
in predicting HF incidence, and inclusion of SAHB did not 
improve model performance. Next steps include adding left ven-
tricular ejection fraction data to assess differences across HF 
subtypes. More research is needed to enrich the knowledge that 
guides development of these novel diagnostic options.
Support (if any): AASM Foundation Physician Scientist 
Training Grant, CCF Transformative Research Resource 

Development Award.

Abstract citation ID: zsaf090.1100

1100
ENDOTHELIAL-DEPENDENT VASODILATION IS 
ASSOCIATED WITH SLEEP APNEA-SPECIFIC BLOOD 
PRESSURE VARIATIONS IN PATIENTS WITH SEVERE 
OSA
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Qiyun Ma2, Xilong Zhang1

1 The First Affiliated Hospital with Nanjing Medical University, 2 
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Introduction: The exact mechanisms behind obstructive sleep 
apnea (OSA) event-triggered acute blood pressure (BP) varia-
tions are unclear. We aimed to assess the association between 
vascular function and event-triggered BP variation.
Methods: Brachial artery flow-mediated dilation (FMD) and 
nitroglycerine-induced vasodilation (NID) were measured to 
assess endothelial and smooth muscle function, respectively. 
Event-triggered BP variation parameters, including BP surges, 
nocturnal BP fluctuations (NBPFs), NBPF/apnea-hypo-
pnea index (AHI), and BP peaks and valleys were collected. 
Comparisons between subgroups, stepwise multiple regression, 
and ordinal logistic regression analysis were used to explore fac-
tors associated with event-triggered BP variation.
Results: A total of 177 patients with severe OSA and without 
comorbidities were studied. In patients with normal endothelial 
function (FMD ≥ 10), NBPFs, NBPF/AHI, and BP surges were 
significantly associated with FMD (all P < 0.05). The relation-
ships between nocturnal BP variations and vasodilation function 
were not significant in patients with impaired endothelial func-
tion (FMD < 10). However, sympathetic activity markers were 
independently associated with BP variations in both subgroups 
(all P < 0.05). In ordinal logistic regression analysis, severe noc-
turnal BP variation in the normal endothelial function group was 
associated with increased sympathetic activity and higher FMD 
and drowsiness. In the impaired endothelial function group, only 
elevated sympathetic tone was associated with an increased risk 
of high BP variation.
Conclusion: This study has discovered that sympathetic activity 
is independently associated with OSA event-triggered BP varia-
tions regardless of vasodilation function. In patients with normal 
endothelial function, a high sleep apnea-specific BP variation may 
be partly associated with endothelial-dependent dilation.
Support (if any): This work was supported by the National 
Natural Science Foundation of China [82070093].
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Introduction: Sleep fragmentation, linked to increased risks of meta-
bolic and cardiovascular diseases, is often measured using traditional 
metrics like WASO, SE, and ArI, which rely on arbitrary thresholds. 
While entropy-based methods (e.g., CE, WSE) offer deeper insights, 
they require complex EEG data and are unsuitable for long-term 
wearable monitoring. This study introduces Sleep Temporal Entropy 
(STE), an entropy-based biomarker, to quantify sleep fragmentation 
and explore its associations with cardiometabolic disorders and mor-
tality, aiming to improve health risk prediction.
Methods: We analyzed data from two cohorts: the Shanghai Sleep 
Health Study Cohort (SSHSC, clinic-based) and the Sleep Heart 
Health Study (SHHS, community-based). Sleep fragmentation was 
quantified using traditional metrics (WASO, ArI) and entropy-based 
metrics, including the newly introduced STE, which measures both 
overall and stage-specific fragmentation using Shannon entropy. 
Machine learning models and Cox proportional hazards regression 
were used to predict cardiometabolic disorders and mortality out-
comes, with SHAP values applied for post-hoc explanation.
Results: In the SSHSC, STE demonstrated superior predic-
tive power for cardiometabolic disorders compared to tradi-
tional metrics. Using XGBoost as the primary model, SHAP 
analysis identified REM-stage STE as a key contributor, 
particularly for diabetes, with a SHAP importance score of 
0.17. In the SHHS, XGBoost also achieved the highest ROC 
AUC for predicting all-cause mortality (0.836) and CVD 
mortality (0.838), with SHAP analysis identifying significant 
contributions from overall STE and stage-specific metrics, 
including REM and NREM STE. Survival analyses iden-
tified STE exhibited U-shaped associations with all-cause 
and CVD mortality. Participants in the lowest quintile (Q1) 
of  REM STE had a 97% higher risk of  all-cause mortal-
ity (hazard ratio [HR] = 1.97, 95% CI: 1.63–2.38) compared 
to the reference group (Q3), while the highest quintile (Q5) 
was associated with a 35% higher risk (HR = 1.35, 95% CI: 
1.06–1.73). Similar patterns were observed for CVD mor-
tality, where Q1 REM STE was associated with a threefold 
increase in risk (HR = 3.33, 95% CI: 2.19–5.06).
Conclusion: STE offers a refined method for assessing sleep frag-
mentation, with a U-shaped relationship to health outcomes, 
suggesting its potential as a valuable biomarker for predicting 
cardiometabolic risks and mortality.
Support (if any): 
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Introduction: Rest-activity rhythms (RARs) reflecting sleep-
wake cycles, rest-activity patterns, and circadian influences are a 
measure of circadian rhythmicity in naturalistic settings. Robust 
RARs are associated with lower office blood pressure (BP) and 
hypertension risk, but there is limited data on their associa-
tion with out-of-office BP. This study examined associations of 
RARs with home BP monitoring (HBPM) and 24-h ambulatory 
BP monitoring (ABPM) outcomes.
Methods: A community-based sample of 201 middle-aged to older 
adults was recruited across New York City (mean age(SD): 55±11y, 
70% female, 26% Black, 22% Hispanic). Participants completed 
seven consecutive days of wrist actigraphy concurrent with HBPM 
and ABPM. Wrist actigraphy was used to estimate non-paramet-
ric RAR variables. Morning and evening BP were measured daily 
using HBPM for 7 days and used to estimate daily averages; mean 
24-h, sleep, and wake BP were derived from 24-h ABPM. Linear 
regression models, adjusted for age, sex, education, and BP medica-
tions, examined associations of RARs with BP outcomes.
Results: Greater relative amplitude, indicating more robust RARs 
(greater circadian rhythmicity), was associated with lower 24-h SBP and 
DBP, wake SBP, sleep SBP and DBP, and lower mean home SBP and 
DBP (β ranges:-14mmHg to -37mmHg, p< 0.01). Higher most active 
10-h period counts, reflecting greater waketime activity, were associated 
with lower levels of all ABPM and HBPM measurements, while higher 
least active 5-hour period timing, reflecting later sleep timing, was related 
to higher sleep SBP and DBP from ABPM (p< 0.05 for all). Greater 
interdaily stability, reflecting more day-to-day sleep-wake and rest-ac-
tivity pattern regularity, was associated with lower 24-h and sleep SBP 
and DBP from ABPM and with lower evening SBP from HBPM (β 
ranges:-12mmHg to -27mmHg, p< 0.05). Greater intradaily variability, 
reflecting higher rhythm fragmentation and sleep inefficiency, was asso-
ciated with higher levels of all ABPM and HBPM outcomes (β ranges: 
6mmHg to 11mmHg, p< 0.05).
Conclusion: Greater circadian rhythmicity across the 24-h 
behavioral cycle is associated with lower out-of-office BP. The 
timing, regularity, and magnitude of RARs in the 24-h day and 
across days may represent an important target for optimizing BP, 
but findings warrant confirmation in larger longitudinal studies.
Support (if any): NHLBI:HL148511; PI: Makarem.

Abstract citation ID: zsaf090.1103

1103
THE ROLE OF NOVEL POLYSOMNOGRAPHIC 
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Introduction: Hypertension is linked to obstructive sleep 
apnea (OSA) through mechanisms such as heightened 
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sympathetic activation, sleep arousals, and intermittent hypoxia. 
Polysomnographic parameters, including the apnea-hypopnea index 
(AHI), periodic limb movement index, slow-wave sleep, and hypoxic 
burden, are associated with elevated blood pressure. This study aims 
to explore the association between novel polysomnographic param-
eters—oxygen desaturation rate (ODR), oxygen resaturation rate 
(ORR), and hypoxic burden (HL100)—and blood pressure.
Methods: This cross-sectional study included patients who under-
went diagnostic polysomnography. Conventional and novel pol-
ysomnographic parameters were analyzed for their correlation 
with systolic (SBP) and diastolic blood pressure (DBP), measured 
within one year prior to polysomnography. Forward stepwise linear 
regression was used to identify predictors of SBP and DBP.
Results: A total of 1,505 patients with a mean age of 44 years 
were included. Hypertension prevalence was higher in patients 
with OSA (OSA+) compared to those without (OSA-): 61.4% 
vs. 42.6% (p < 0.001). SBP and DBP were also higher in OSA+ 
than in OSA- (129.5 vs. 122.7 mmHg, p < 0.001; 78.3 vs. 75.7 
mmHg, p < 0.001). All polysomnographic parameters, except 
ODR, were significantly correlated with SBP and DBP. Stepwise 
regression identified AHI, ODI, and ORR as independent pre-
dictors of both SBP and DBP, with coefficients of 0.094 (p = 
0.014), 0.118 (p = 0.001), and 821.2 (p = 0.007) for SBP, and 
0.065 (p = 0.010), 0.074 (p = 0.002), and 577.6 (p = 0.004) for 
DBP, respectively. Baseline SpO₂ was an independent predictor 
of DBP only, with a coefficient of -35.4 (p = 0.016).
Conclusion: Our study identified novel parameters, including 
HL100 and ORR, as being associated with SBP and DBP. ORR, 
in particular, was an independent predictor of both SBP and 
DBP, alongside AHI and ODI. Higher ORR may increase reac-
tive oxygen species, potentially contributing to elevated blood 
pressure. ORR is a novel parameter worth exploring further in 
the context of hypertension.

Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) is a prevalent condition 
that is strongly associated with cardiovascular comorbidities and has 
been shown to predict poor outcomes in the post-surgical popula-
tion. Assessing the independent effect of OSA can be challenging in 
a retrospective model without a large number of patients. We que-
ried a very large, national dataset and utilized propensity matching 
to examine the independent association of OSA with venous throm-
boembolism (VTE) following total hip arthroplasty (THA).
Methods: We queried the TriNetX Research Network, an interna-
tional electronic health record and claims-derived database of >140 
million patients, primarily from the United States. We assessed 
patients who underwent Current Procedural Terminology-coded 
THA surgery between 7/1/2014 and 7/1/2024 for those with a 
preceding OSA diagnosis (and ≥2 ICD-10-CM code appearances 
overall). We then examined the 28-day post-surgical incidence of 

VTE and secondarily its constituents, pulmonary embolism (PE) 
and deep vein thrombosis (DVT), as well as cerebrovascular acci-
dent (CVA) and myocardial infarction (MI), in addition to col-
lecting 19 demographic and comorbidity variables (as well as 7 
body mass index sub-stratifications) with which in-platform pro-
pensity-matched analyses were conducted to assess the individual 
weight of OSA on the outcome variables.
Results: Of 191,094 patients who underwent THA (all in the 
US), 19,501 had a preceding OSA diagnosis, while 157,738 had 
no OSA diagnosis at any time point. Prior to propensity match-
ing, the OSA cohort carried a significantly higher risk of all out-
comes assessed (VTE RR 1.9, CI 1.8 – 2.1; PE RR 2.4, CI 2.0 
– 2.8; DVT RR 1.7, CI 1.5 – 2.0; CVA RR 2.0, CI 1.7 – 2.4, and 
MI RR 2.0, CI 1.6 – 2.4, all p< 0.001) in the 28 days post-THA 
surgery. Following propensity matching, VTE remained signif-
icantly associated with OSA (RR 1.2, CI 1.1 – 1.4, p = 0.007), 
as did the secondary outcome of PE (RR 1.4, CI 1.1 – 1.7, 
p=0.004), while other secondary outcomes did not.
Conclusion: These findings further support the independ-
ent association of OSA with post-hip arthroplasty VTE, with 
increased rates persisting even after extensive propensity match-
ing for associated comorbidities. Further investigation examin-
ing potential effect modification by treatment status is necessary.
Support (if any): 
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Elizabeth Sanchez2, Yu Chang1, Ari Klapholz2, Rudolfo Miranda2, 
Pearl Marks2, R. Nisha Aurora2

1 NYU Langone Grossman School of Medicine, 2 NYU Grossman 
School of Medicine

Introduction: There are known sex differences in the clinical pres-
entation of OSA. Women often present with atypical symptoms 
such as fatigue and insomnia, while men frequently report sleepi-
ness. The existing evidence suggests that the presence of sleepiness 
in persons with OSA is associated with worse cardiometabolic out-
comes. However, it is unclear if atypical symptoms may also be asso-
ciated with adverse cardiovascular outcomes. Most of the available 
literature has focused on the association between health outcomes 
and sleepiness as determined by the Epworth-Sleepiness-Scale 
(ESS). The objective of the current analyses was to determine if  
atypical OSA symptoms such as fatigue, insomnia, and sleep quality 
are associated with vascular dysfunction, a marker of cardiovascu-
lar health, in persons with OSA, and if the association varies by sex.
Methods: Adults ages 55-75 years with newly diagnosed mod-
erate or severe OSA (apnea hypopnea index (AHI)≥15 events/
hr) on home-sleep-testing, and a hemoglobinA1c< 6.5% were 
enrolled. Exclusion criteria included the use hypoglycemic agents 
or medications for weight loss. Outcomes included the reactive 
hyperemic index (RHI) from Endopat®, a metric of vascular 
dysfunction, along with the following surveys: the ESS, Fatigue 
Severity Scale (FSS), Insomnia Severity Index (ISI), and the 
Pittsburgh Sleep Quality Index (PSQI). The median and inter-
quartile range (IQR) were utilized to calculate a Mann-Whitney-
U-test to compare each outcome for men and women.
Results: A total of 31 participants were included for the anal-
ysis - 19 women and 12 men. The median AHI for the whole 
group was 30.6 events/hr (IQR=24.0–44.7 events/hr), 26.6 events/
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hr (IQR=24.3–40.9 events/hr) for women, and 39.1 events/hr 
(IQR=23.5-54.8 events/hr) for men (p=0.46 for gender differ-
ences). Clinical but no statistically significant differences were seen 
for ESS-scores between men and women: ESS=8.0 versus 11.0 
(p=0.98). Compared to men, there was a trend towards increased 
fatigue in women, FSS=32.5 versus 43 (p=0.07). Women reported 
worse sleep quality, PSQI=7.6 versus 10.5 (p=< 0.01). No differ-
ence was noticed in insomnia-scores between men and women, 
ISI=12.5 versus 15 (p=0.14). Women were found to have lower 
RHI scores compared to men: 1.52 versus 1.68 (p=0.02).
Conclusion: Compared to men, women with moderate-to-severe 
OSA had worse fatigue, sleep quality, and vascular function.
Support (if any): NIH HL168675
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IMPACT OF OBSTRUCTIVE SLEEP APNEA ON YOUNG-
ONSET STROKE HOSPITALIZATIONS AND MODIFIABLE 
CARDIOVASCULAR RISK FACTORS: A NATIONWIDE 
ANALYSIS’
Maneeth Mylavarapu1, Mipasha Patel2, Mehak Preet Marwah3, 
Ritika Parekh4, Ishita Gupta5, Hajra Khursheed Mehdi6, Sai 
Prasanna Lekkala7, Rupak Desai8

1 Walker Baptist Medical Center, 2 Government Medical College, 3 
Guru Gobind Singh Medical College and Hospital, 4 K.J Somaiya 
Medical College and Research Centre, 5 Dr Baba Saheb Ambedkar 
Medical College and Hospital, 6 The Polyclinic Ballard, 7 UCHealth 
Parkview Medical Center, 8 Independent Outcomes Researcher

Introduction: Obstructive Sleep Apnea (OSA) is known to have 
adverse cardiovascular effects in young patients. The study’s objec-
tive was to evaluate how cardiovascular disease (CVD) risk factors 
predict young-onset stroke (YOS) in cohorts with and without OSA.
Methods: Using the National Inpatient Sample dataset (2016-
2020) and relevant ICD-10 codes, we identified hospitalized 
patients with YOS (ages 18-44). We studied CVD risk factors 
(hypertension, diabetes, hyperlipidemia, smoking, obesity, periph-
eral vascular disease, and prior stroke) as predictors of YOS using 
multivariable logistic regression analysis in non-OSA and OSA 
cohorts. A p-value ≤ 0.05 was considered statistically significant.
Results: Of 262,850 young hospitalized adults with stroke, 14190 
(5.4%) patients had OSA. Patients with OSA were more likely 
to be male (67.2% vs. 51%) and had higher rates of hyperten-
sion (33% vs. 17.2%), diabetes (13.7% vs. 7.3%), hyperlipidemia 
(47.7% vs. 24.5%), obesity (66.3% vs. 19.5%), prior myocar-
dial infarction (5.1% vs. 2.6%), prior transient ischemic attack 
(12.1% vs. 8.9%), and smoking (19.7% vs. 16%). Unadjusted 
analysis revealed that OSA was associated with a lower risk of 
all-cause mortality (4.3% vs. 7.8%). The multivariable logistic 
regression analysis indicated that in patients with OSA, com-
plicated hypertension (OR=2.94, 95% CI 2.39-3.61), hyperlipi-
demia (OR=2.38, 95% CI 2.05-2.76), and peripheral vascular 
disease (OR=3.28, 95% CI 2.47-4.35) significantly increased the 
risk of stroke. Interestingly, smoking (OR=0.73, 95% CI 0.61-
0.87) and obesity (OR=0.73, 95% CI 0.63-0.85) were associated 
with a reduced risk of stroke in the OSA cohort (all p< 0.001)
Conclusion: Hypertension, hyperlipidemia, and peripheral vas-
cular disease predict YOS in the OSA cohort. Despite having 
more comorbidities, the OSA cohort is associated with lower all-
cause mortality. Future research should investigate the long-term 

outcomes of OSA on stroke recovery and develop tailored inter-
ventions to enhance healthcare for this population.
Support (if any): 
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BURDEN OF OBSTRUCTIVE SLEEP APNEA IN 
HOSPITALIZED YOUNG ADULTS WITH OBESITY: ACUTE 
CORONARY SYNDROME AND IN-HOSPITAL OUTCOMES 
(NIS 2016–2020 STUDY)‘
Ishita Gupta1, Hajra Khursheed Mehdi2, Ritika Parekh3, 
Maneeth Mylavarapu4, Sai Prasanna Lekkala5, Mipasha Patel6, 
Mehak Preet Marwah7, Rupak Desai8

1 Dr Baba Saheb Ambedkar Medical College and Hospital, 2 The 
Polyclinic Ballard, 3 K.J Somaiya Medical College and Research 
Centre, 4 Walker Baptist Medical Center, 5 UCHealth Parkview 
Medical Center, 6 Government Medical College, 7 Guru Gobind Singh 
Medical College and Hospital, 8 Independent Outcomes Researcher

Introduction: Obstructive sleep apnea (OSA) significantly 
impacts cardiovascular and metabolic disorders, especially in 
obese individuals. Prior studies mainly focused on older adults, 
leaving a gap in understanding acute coronary syndrome (ACS) 
risk in younger obese adults with OSA.
Methods: Using the National Inpatient Sample (2016–2020) 
and ICD-10 codes, hospitalizations in young obese patients 
were identified. Baseline demographics, comorbidities, and out-
comes were compared between OSA+ and OSA- cohorts. Odds 
of ACS-related hospitalizations and in-hospital mortality were 
analyzed using multivariable regression.
Results: Among 70,950 ACS-related admissions in young obese 
adults, 12,145 (17.12%) had OSA. The OSA+ cohort had a 
median age of 40 and more males. They had higher rates of 
complicated hypertension (37.8% vs. 27.1%), diabetes (28.6% vs. 
23.9%), hyperlipidemia (59. 2% vs. 55.7%), and prior myocar-
dial infarction (13.8% vs. 11.2%). Regarding clinical outcomes, 
the OSA+ cohort has higher patients on CPAP (6.5% vs 1.6%) 
and respiratory failure (18.3% vs 12.4%). Unadjusted regression 
showed OSA increased ACS risk (OR = 1.81, 95% CI 1.73–1.89, 
p < 0.001). After adjusting for demographics, hospital charac-
teristics, and comorbidities, OSA was linked to reduced ACS 
risk (OR = 0.72, 95% CI 0.68–0.76, p < 0.001). Adjusted models 
showed no significant effect on in-hospital mortality (OR = 1.20, 
95% CI 0.90–1.59, p = 0.214).
Conclusion: OSA in young, obese adults is linked to higher 
comorbidity rates and ACS-related hospitalizations. Early 
detection and management are crucial to reducing ACS risk and 
improving outcomes.

Support (if any): 
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NOCTURNAL HYPOXEMIA DUE TO SDB IS ASSOCIATED 
WITH POOR PULMONARY HEMODYNAMICS IN 
PATIENTS WITH CHRONIC THROMBOEMBOLIC 
PULMONARY DISEASE
Teng Han1, Xiaolei Zhang1

1 China-Japan Friendship Hospital
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Introduction: Although a general association between nocturnal 
hypoxemia or sleep-disordered breathing (SDB) and pulmonary 
arterial hypertension (PAH) has been established, little is known 
about the unique pathophysiologic contributions of SDB and noc-
turnal hypoxemia to chronic thromboembolic pulmonary disease 
(CTEPD). We therefore chose to examine the associations of SDB 
and nocturnal hypoxemia with hemodynamic indices obtained via 
right heart catheterization (RHC) in hospitalized patients with 
CTEPD. We hypothesized that the severity of CTEPD would be 
associated with SDB and nocturnal hypoxemia severity.
Methods: Patients with CTEPD with or without PH who had 
undergone polysomnography (PSG) between July 2022 and 
March 2024 were enrolled. A nocturnal mean oxygen saturation 
by pulse oximetry (MeanSpO2) < 90% was defined as nocturnal 
hypoxemia, and a saturation less than 90% (T90) for more than 
20% of the total sleep time indicated severe nocturnal hypox-
emia. The relationships between right heart catheterization 
measurements and T90 or MeanSpO2 were calculated using 
multiple linear regression and logistic regression analyses.
Results: The prevalence of severe nocturnal hypoxemia in 
the entire cohort was 42.86%, and SDB (AHI≥15/h) affected 
55.84% of patients and predominantly manifested as hypo-
pnea. Nocturnal hypoxemia remained significantly associated 
with mPAP (T90: β=0.296, P=0.019; MeanSpO2: β=-0.333, 
P=0.009) and PVR (T90: β=0.294, P=0.021; MeanSpO2: 
β=-0.310, P=0.015) after adjusting for age, sex, BMI, AHI and 
diurnal PaO2. Receiver operating characteristic (ROC) curves 
for the detection of a mPAP≥25 mmHg, PVR>3 WU and 
WHO FC III-IV indicated that nocturnal hypoxemia parame-
ters had moderate predictive value. (T90: AUCmPAP=0.698, 
AUCPVR=0.733, AUCWHO-FC=0.729; MeanSpO2: 
AUCmPAP=0.691, AUCPVR=0.731, AUCWHO-FC=0.707;)
Conclusion: SDB is highly prevalent in patients with CTEPH 
and CTEPD without PH predominantly manifested as hypo-
pnea rather than apnea, and overweight was not a commonly 
reported characteristic. Independent of the severity of OSA, 
nocturnal hypoxemia is significantly correlated with hemody-
namics in patients with CTEPD, and promoting sleep oximetry 
among patients with CTEPD is worthwhile.
Support (if any): National High Level Hospital Clinical 
Research Funding [2023-NHLHCRF-YYPPLC-TJ-23] 
National High Level Hospital Clinical Research Funding 

[2022-NHLHCRF-LX-01-0302]
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IMPACT OF OBSTRUCTIVE SLEEP APNEA AND 
PULMONARY HYPERTENSION ON HOSPITAL 
RE-ADMISSION AND OVERALL SURVIVAL IN RURAL 
APPALACHIA POPULATION
Kassandra Olgers1, Mortoza Farahnaz Anwar2, Asif Rahman3, 
Manoj Nepal2, Scott Knollinger4, Edward Rojas5, 
Himanshu Deshwal2, Robert Stansbury6, Sijin Wen7, Sunil Sharma5

1 West Virginia University Hospital, 2 WVU, 3 WVU Research 
Corporation, 4 WVU Medicine, 5 West Virginia University, 6 West 
Virginia University School of Medicine, 7 WVU School of Public 
Health

Introduction: Obstructive sleep apnea (OSA) is a highly prev-
alent comorbid condition and is present in 12-13% of patients 
with pulmonary hypertension (PH). However direct causality 

for pulmonary hypertension and its impact on long-term out-
come in PH patients is not clearly established. This study aims to 
understand the prognostic impact of OHS and PH on hospital 
re-admission and survival in rural Appalachia.
Methods: We conducted a retrospective study including hospi-
talized patients undergoing evaluation for OSA from Nov 2019 
to January 2024. The sample size was divided into two cohorts 
depending on presence of absence of OSA and each cohort was 
subclassified based on presence of absence of PH based on echo-
cardiography. Baseline characteristics were summarized as mean 
(± standard deviation) for continuous variables and frequency/
percentages for categorical variables. Hospital re-admission rates 
and survival were assessed using Kaplan-Meier (KM) survival 
curves and Cox proportional hazard ratios.
Results: We included a total of 573 patients (228 patients without 
OSA and 345 patients with OSA). In the OSA cohort, 195 patients 
had echocardiographic evidence of PH. In the non-OSA cohort, 
103 patients had evidence of PH. Patients with PH in no OSA 
cohort had the highest risk of mortality (HR=1.95, 95%CI=1.19-
3.20, p=0.008), whereas patients with OSA and PH did not signifi-
cantly alter survival (HR=1.11, p=0.67). On KM curves, OSA and 
PH cohort had better survival (HR=0.58, p=0.01). Interestingly, 
body mass index (BMI) was associated with lower odds of hos-
pital re-admission in rural Appalachia (HR-0.98,CI=0.98-0.99, 
p=0.002), adjusted for age, gender and BMI.
Conclusion: Our study identifies a paradox of better survival in 
patients with OSA and echocardiographic evidence of PH com-
pared to patients with PH and no OSA in rural Appalachia. 
Furthermore, BMI had an inverse association with hospital re-ad-
mission rate. The reason for these findings remain unclear, however, 
we hypothesize, that an inpatient sleep medicine service, closer fol-
low-up on discharge and monitoring of patients with OSA and PH 
may play a role and need to be studied in future studies.
Support (if any): 
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CARDIAC ARREST AND MORTALITY IN OSA PATIENT 
WITH MORBID OBESITY
Saud Alawad1, Nawaf Alsaeed1, Ahmad Jarrar1, bandar Alyami1, 
Sunil Sharma2

1 West Virginia University Hospital, 2 West Virginia University

Introduction: Obstructive sleep apnea (OSA) is a highly preva-
lent and fatal disorder characterized by intermittent upper airway 
obstruction during sleep. Obesity, on the other hand higher BMI 
(body mass index). Individuals with morbid obesity (BMI ≥40) 
often have aggravated cardiovascular outcomes, including a higher 
probability of cardiac arrest and death. Nevertheless, comparative 
long-standing data on cardiovascular arrest and mortality in OSA 
patients with mild to moderate obesity (BMI 30 to 39.9) vs. morbid 
obesity are limited. The purpose of this study is to assess the 5-year 
risk of cardiac arrest and all-cause mortality in OSA patients strati-
fied by BMI: 30-39.9 (obesity) vs. ≥40 (morbid obesity).
Methods: A retrospective cohort study was conducted utilizing 
the TriNetX Global Health Research Network, evaluating de 
identified EHRs (electronic health records) from various health-
care organizations from January of 2000 to December of 2019 
from United State Collaborative network. Eligible participants/
patients were aged >18 years with confirmed sleep disorder 
(OSA) diagnosis. Patients with other sleep ailments were not 
included to isolate the OSA group. Two cohorts were defined. 
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patients with a BMI of 30–39.9 and those with a BMI ≥40. 
Propensity score matching was utilized to balance demographic 
and comorbidity variations. Patients were followed for five years 
to analyze cardiac arrest and all-cause mortality.
Results: During the five-year follow-up, the incidence of car-
diac arrest was higher in the morbid obesity group (BMI ≥40) 
(n=143,169) compared to the group with the OSA and BMI of 
30-39.9 (n=263,758), with a risk ratio of 1.554 (95% CI: 1.37-
1.761). Similarly, all-cause mortality was increased in the OSA 
group with a BMI ≥40, with a RR of 1.614 (95% CI: 1.55-1.681).
Conclusion: OSA patients with morbid obesity (BMI ≥40) face a 
significantly increased risk of cardiac arrest and all-cause mor-
tality compared to OSA patients with a BMI of 30-39.9. These 
findings highlight the critical need for targeted interventions and 
enhanced monitoring of cardiovascular risks in this high-risk 
population. Further prospective research is required to validate 
these findings and guide clinical practice.
Support (if any): 
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RELATIONSHIP BETWEEN POSITIONAL OBSTRUCTIVE 
SLEEP APNEA AND EXCESSIVE DAYTIMESLEEPINESS 
IN PATIENTS WITH ATRIAL FIBRILLATION
Xiaoyue Liu1, Patrick Stafford2, Kenneth Bilchick2, Sula Mazimba3, 
Jeongok Logan2, Yeilim Cho4, Younghoon Kwon5

1 New York University, 2 University of Virginia, 3 Advent Health, 
4 University of Washington, School of Medicine, Department of 
Psychiatry and Behavioral Sciences, 5 University of Washington

Introduction: Obstructive sleep apnea (OSA) is highly preva-
lent in patients with atrial fibrillation (AF). Prior studies have 
suggested that OSA-related excessive daytime sleepiness symp-
tom (EDS) is less pronounced in patients with AF. Positional 
obstructive sleep apnea (POSA) is common, affecting nearly half  
of the patients with OSA, including patients with AF. However, 
symptomatic manifestation of OSA by POSA status is unknown. 
We investigated whether POSA affected the likelihood of EDS 
differently in patients with AF compared to those without AF.
Methods: We reviewed and included patients with and without (1:1 
match) a history of AF who underwent clinically indicated in-lab sleep 
study at a single academic sleep center. Patients with OSA (apnea-hy-
popnea index [AHI] ≥ 5 events/hour), who achieved at least 30 min-
utes in both supine and non-supine positions were included. POSA 
was defined as OSA patients with a supine/non-supine AHI ratio ≥ 2. 
EDS was determined using an Epworth Sleepiness Scale score of 11 
or higher. We performed multiple logistic regression separately for AF 
and non-AF groups to examine the relationship between POSA and 
EDS. Analyses were adjusted for age, sex, body mass index, AHI, total 
sleep time, and cardiovascular risk factors including hypertension and 
type 2 diabetes.
Results: Among 223 adult patients (mean age 62 ±14 years, 55% 
male, 51% with a history of AF [n = 114]) included, 55% were 
identified to have POSA. EDS was present in 43% of the entire 
group and 42% and 45% in the AF and non-AF subgroups, 
respectively. In patients with AF, POSA was associated with a 
lower likelihood of EDS (adjusted odds ratio [aOR]: 0.29; 95% 
confidence interval [CI]: 0.10-0.81). In contrast, no significant 
association was observed (aOR: 0.78; 95%CI: 0.31-2.00) in 
patients without AF.
Conclusion: We identified different symptomatic manifesta-
tion of POSA by AF status. OSA patients with AF and POSA 

were less likely to have EDS than OSA patients with AF and no 
POSA. Given that EDS is an important determinant of clinical 
decision making in OSA treatment and potentially a critical car-
diovascular risk marker, consideration of POSA status may be 
useful in AF patients with a comorbid OSA.

Support (if any): 
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ASSOCIATION OF HIGH-RISK OSA WITH INCIDENT 
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Elsayed Z Soliman3, Susan Heckbert2, Scott Sands1, Susan Redline6, 
Ali Azarbarzin1

1 Brigham and Women’s Hospital and Harvard Medical School, 
2 University of Washington, 3 Wake Forest University School of 
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Medical School

Introduction: Obstructive sleep apnea (OSA) is associated with 
atrial fibrillation (AF), a significant cause of morbidity and 
mortality. However, this association varies by population char-
acteristics and definitions of OSA and AF. This study examined 
whether “High-Risk” OSA, characterized by elevated OSA-
related hypoxic burden (HB) or heart rate response (ΔHR), is 
linked to increased AF incidence.
Methods: The analysis used data from the Multi-Ethnic Study 
of Atherosclerosis (MESA), including polysomnography (2010-
2013), and ascertainment of AF through 2018 (median follow-up 
time of 6.8 years). OSA-related HB was quantified as the cumu-
lative area under the desaturation curve and ΔHR was defined 
as the increase in heart rate upon event termination. High-Risk 
OSA was defined by the presence of an apnea-hypopnea index 
(AHI) ≥15 events/h) with either a high ΔHR (highest tertile) or 
a high HB (highest tertile); Low-Risk OSA was defined as an ≥ 
15 events/h and neither an elevated HB or ΔHR; and non-OSA 
was defined as an AHI< 15 events/h. AF was ascertained from 
hospitalization and outpatient diagnosis codes. Individuals with 
a history of AF or cardiovascular disease at the baseline were 
excluded. Cox regression models estimated the hazard ratios 
of incident AF for High- and Low-Risk OSA (vs. non-OSA), 
adjusting for age, sex, race, body-mass-index, diabetes, and 
hypertension.
Results: A total of 1,689 participants (54.6% female) were 
included, with a median [interquartile range] age of 66.0 [60.0-
74.0] years, HB of 35.4 [18.0-69.5] %min/h, and ΔHR of 7.7 [5.9-
9.9] bpm. During follow-up, AF was identified in 14.6% of the 
High-Risk OSA group (N = 680), 9.5% of the Low-Risk OSA 
group (N = 294), and 8.5% of the No-OSA group (N = 715). 
Compared to the non-OSA group, an increased hazard ratio 
(HR) for incident AF was found in High-Risk OSA (HR: 1.63 
[95% CI: 1.16-2.30], P = 0.005) but not in Low-Risk OSA (HR: 
1.05 [0.66-1.66], P = 0.8). Associations were weaker in subgroups 
defined by high HB (HR=1.21) or high ΔHR (HR=1.47).
Conclusion: OSA-related heart rate surge or severe hypoxemia 
may be useful for predicting which patients with OSA are at 
increased risk for incident AF.
Support (if any): R21HL167126, R01HL153874
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UNRAVELING GUT MICROBIOTA LINK IN 
OBSTRUCTIVE SLEEP APNEA WITH CHRONIC 
THROMBOEMBOLIC PULMONARY HYPERTENSION
Linfan Su1, Lingwu Wu1, Xiaolei Zhang1

1 China-Japan Friendship Hospital

Introduction: Patients with chronic thromboembolic pulmonary 
hypertension (CTEPH) show a relatively high prevalence of 
obstructive sleep apnea (OSA). The association between OSA 
and CTEPH is of critical importance, as their coexistence signif-
icantly endangers health. The gut microbiota is known to play a 
central and decisive role in the progression of cardiopulmonary 
diseases. However, the specific alterations and underlying mech-
anisms in the context of OSA and CTEPH comorbidity remain 
largely obscure and urgently require in-depth exploration.
Methods: Participants were recruited from China-Japan Friendship 
Hospital and divided into three groups: healthy controls (Controls, 
n = 12), OSA (n = 12), and CTEPH + OSA (n = 12). Fecal samples 
were collected from participants to extract bacterial DNA for 16S 
rRNA sequencing. Meanwhile, clinical indices such as right heart 
catheterization parameters, blood gas analysis, inflammatory fac-
tors, and coagulation indices were collected.
Results: Compared to the Controls, the CTEPH + OSA group 
displayed a marked deterioration in mean pulmonary arterial pres-
sure, significant aberrations in AHI, and a pronounced activation 
of inflammatory and coagulation cascades. Notably, the gut micro-
biota diversity was significantly diminished, accompanied by a dis-
tinct alteration in the Firmicutes/Bacteroidetes ratio. There was a 
notable depletion of specific beneficial bacteria and a concurrent 
increase in harmful taxa. Spearman correlation analysis demon-
strated that the reduced abundance of Faecalibacterium was sig-
nificantly negatively correlated with IH-related indicators like AHI 
and T90, and was positively correlated with the mean SpO2. (P < 
0.05). Compared to the isolated OSA group, the CTEPH + OSA 
cohort exhibited unique and characteristic shifts in microbiota 
structure and functional prediction pathways. The abundance of 
Faecalibacterium, in particular, demonstrated a highly significant 
and close correlation with the severity of CTEPH, underpinning 
its potential as a crucial biomarker.
Conclusion: Gut microbiota dysregulation occurs in CTEPH 
patients with OSA, and IH may be involved. This affects the gut 
barrier and inflammatory response, providing new targets and ideas 
for improving the prognosis of CTEPH patients with OSA. Future 
larger sample studies and mechanism explorations are warranted.
Support (if any): 1.Elite Medical Professionals Project of 
China-Japan Friendship Hospital□NO.ZRJY2024-QMPY14); 
2.National High Level Hospital Clinical Research Funding.
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THE ROLE OF TREM1 IN MEDIATING 
ATHEROSCLEROSIS INDUCED BY OSA: INSIGHTS INTO 
MECHANISMS AND THERAPEUTIC IMPLICATIONS
Xiaoling Gao1
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Introduction: To investigate the role of TREM-1 in atheroscle-
rosis (AS) development triggered by obstructive sleep apnea syn-
drome (OSAS) and understand the underlying mechanisms.

Methods: Mendelian randomization (MR) analysis was con-
ducted using genome-wide association study (GWAS) summary 
data to assess the causal relationship between OSAS and AS 
(Finngen R10). Single-cell RNA sequencing (scRNA-seq) anal-
ysis was performed to examine the impact of OSAS on cellular 
transcriptional status in lung tissue (GSE145435) and peripheral 
blood (GSE214865) at the single-cell resolution. Additionally, 
single-cell transcriptional landscapes of aortic AS (GSE155512) 
were constructed to explore the involvement of macrophages 
in AS pathology. A chronic intermittent hypoxia (CIH) mouse 
model was established to evaluate atherosclerosis of aorta forma-
tion, polarization of macrophage, and expression level of TREM-
1. In vitro experiments utilizing lentiviral RNA were conducted to 
silence TREM-1 and assess its effect on macrophage polarization.
Results: MR analysis demonstrated a significant association 
between OSAS and the progression of coronary AS (P< 0.001), 
as well as atherosclerosis in other arterial territories (P=0.003). 
ScRNA-seq analysis revealed that OSAS-induced hypoxia did not 
significantly alter the cellular composition of lung tissue (P>0.05), 
whilst OSAS patients exhibited enhanced immune activity of 
CD14+ monocytes in peripheral blood. Macrophage subpopula-
tions in AS tissues of non-OSAS patients showed elevated immune 
crosstalk with smooth muscle cells, with relatively low TREM-1 
expression. In contrast, CIH mice exhibited significantly increased 
AS plaque area, accompanied by upregulated TREM-1 expression 
(P< 0.05). Infiltrating macrophages in AS under CIH displayed 
a predominance of the M1 subpopulation. In vitro experiments 
using macrophages exposed to CIH showed elevated levels of IL-6, 
TNF-α, and TREM-1, as well as decreased IL-10 and VEGF (P< 
0.05). Silencing TREM-1 significantly reduced TNF-α expression 
and increased IL-10 and VEGF expression (P< 0.05).
Conclusion: OSAS is genetically linked to aortic atheroscle-
rosis. TREM-1 is involved in OSAS-related AS by influenc-
ing macrophage polarization towards M1 and may serve as a 
potential therapeutic target. OSAS can lead to more TREM-
1+ monocytes in the blood, contributing to AS development. 
Targeting TREM-1 could be a promising approach for treating 
atherosclerosis.
Support (if any): 
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LOW CEREBRAL COMPLIANCE IN SEVERE 
SLEEP APNEA: IDENTIFYING AN INTRACRANIAL 
HYPERTENSIVE STATE THROUGH FULL-NIGHT NON-
INVASIVE MONITORING
Gilmar Prado1, Lívia Farias2, Douglas Soares2, Ana-
Flavia Machado2, Letícia Lambert2, Lucas Martins2, Davi Muniz2, 
Fernando Morgadinho2

1 UNIFESP, 2 Universidade Federal de São Paulo

Introduction: Cerebral compliance (CC) reflects the state of 
components within the cranial cavity: brain tissue, blood ves-
sels, and cerebrospinal fluid. Changes in these components alter 
intracranial pressure (ICP). The non-invasive evaluation of P1, 
P2, and P3 via a CC monitoring device correlates strongly with 
traditional invasive methods. Sleep influences cerebral metabo-
lism, modulating blood flow and likely CC across sleep stages. 
Investigating CC variation during normal sleep and obstructive 
sleep apnea syndrome (OSAS) could improve our understand-
ing of both conditions and may provide valuable insights for the 
diagnosis and treatment of sleep disorders.
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Methods: This pilot study included four patients and two healthy 
volunteers who underwent Type I polysomnography (PSG) with 
concurrent non-invasive CC monitoring. A sensor device eval-
uated curve morphology for systole (P1), intracerebral blood 
flow (P2), and aortic valve closure (P3). CC curves averaged 
cardiac beats while excluding artifacts, and the P2/P1 ratio was 
calculated for each minute of PSG. A ratio ≤1.0 was considered 
normal, 1.0–1.2 indicated risk of intracranial hypertension, and 
>1.2 suggested intracranial hypertension.
Results: Two participants without sleep complaints showed normal 
P2/P1 ratios: Wake: 0.82 ± 0.29; N1: 0.87 ± 0.37; N2: 0.85 ± 0.40; 
N3: 0.93 ± 0.30; REM: 0.75 ± 0.32. In two patients with moderate 
OSAS (AHI: 20.4 events/hour, REM AHI: 60.2 events/hour), P2/
P1 ratios increased: Wake: 1.21 ± 0.18; N1: 1.30 ± 0.15; N2: 1.24 ± 
0.18; N3: 1.16 ± 0.11; REM: 1.21 ± 0.21. In two patients with severe 
OSAS (AHI: 77.5 events/hour, no REM predominance), P2/P1 val-
ues were: Wake: 1.09 ± 0.29; N2: 1.05 ± 0.32; REM: 1.09 ± 0.27.
Conclusion: Preliminary findings suggest severe OSAS reduces 
CC during sleep, and REM-related OSAS similarly lowers CC. 
Increased cerebral stiffness may act as a protective mechanism, 
buffering steep blood flow variations caused by thoracic pressure 
fluctuations and sympathetic activation during apnea events. 
Further studies are needed to clarify this phenomenon.
Support (if any): 
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THE RESPIRATORY EVENT-RELATED DROP IN PULSE 
TRANSIT TIME PREDICTS LEFT VENTRICULAR 
MORPHOLOGY AND FUNCTION IN OBSTRUCTIVE 
SLEEP APNEA
Ning Ding1, Mei Su1, Jing Xu2, Jiani Shen2, Guihong Wei2, 
Qiyun Ma2, Xilong Zhang1

1 The First Affiliated Hospital with Nanjing Medical University, 2 
The Affiliated Huai’an No.1 People’s Hospital of Nanjing Medical 
University

Introduction: Pulse transit time (PTT) is widely used to assess 
vascular compliance and elasticity. This study aimed to deter-
mine whether the respiratory event-related PTT response would 
identify subclinical Left ventricular (LV) remodeling and dys-
function in obstructive sleep apnea (OSA).
Methods: This retrospective study included OSA patients without 
pre-existing LV damage who underwent polysomnography between 
January 2014 and May 2017 at the Affiliated Huaian No.1 People’s 
Hospital and The First Affiliated Hospital of Nanjing Medical 
University. LV measurements were assessed via echocardiogra-
phy from December 2023 to May 2024. PTT measurements were 
validated using SOMNOscreen+ polysomnographic monitoring 
system. PTT drop magnitude refers to the difference between the 
initial value of the PTT decrease and the nadir triggered by apneas/
hypopneas; PTT drop index is the number of drops per hour; PTT 
drop rate is the rate of decrease in PTT per second during the 
descending phase, and PTT area is the area above the waveform 
after respiratory events. Cox proportional hazard models estimated 
adjusted hazard ratios for incident LV damage, and receiver operat-
ing characteristic (ROC) curves assessed the predictive value.
Results: The sample included 517 individuals with a median 
(interquartile range) age of 53.0 (43.1-62.4) years and an AHI of 
50.6 (32.6-65.5) events/hour. During a median follow-up of 8.3 
(7.6-9.3) years, 112 patients (21.7%) had left ventricular hypertro-
phy (LVH), 249 (48.2%) had left ventricular diastolic dysfunction 

(LVDD), and none had LV systolic dysfunction. Individuals in 
the fourth quartile of PTT drop rate had a hazard ratio of 2.53 
[95% (CI), 1.47-4.35] for LVH and 4.77 [95% CI, 3.15-7.21] for 
LVDD, respectively, compared to those in the first quartile. The 
results remained significant after adjusting for AHI and CVD. In 
contrast, no consistent associations were found with other PTT 
metrics, including drop magnitude, nadir, index, or area. In ROC 
curve analysis, PTT drop rate showed higher accuracy in predicting 
LVDD than compared to traditional polysomnography metrics.
Conclusion: Respiratory event-related PTT drop rate may be 
useful for predicting which patients with OSA are at increased 
risk for LV damage.
Support (if any): This work was supported by the National 
Natural Science Foundation of China [82070093, 8237089]
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UNVEILING NOCTURNAL HYPERTENSION: THE ROLE 
OF PULSE TRANSIT TIME DERIVED BLOOD PRESSURE 
DURING POLYSOMNOGRAPHY
Athiwat Tripipitsiriwat1, Sathida Traiwannakij2, 
Nitipatana Chierakul2, Sirisawat Kunanon2

1 Faculty of Medicine, Siriraj Hospital, Mahidol University, 2 
Faculty of Medicine Siriraj Hospital, Mahidol University

Introduction: Obstructive sleep apnea (OSA) is associated with 
increased cardiovascular risk and high blood pressure. Effective 
blood pressure (BP) control is crucial to mitigating this risk; 
however, traditional office BP monitoring is unable to capture 
nocturnal hypertension and masked hypertension. Patients with 
OSA undergoing polysomnography may have their BP estimated 
using pulse transit time (PTT). Nevertheless, PTT-derived BP is 
underutilized. We aimed to compare and validate the diagnos-
tic capability of PTT-derived BP against the standard 24-hour 
ambulatory BP monitoring (ABPM).
Methods: Adults referred for full-night polysomnography 
from suspected OSA were consecutively invited to participate. 
Participants underwent 24-hour ABPM on the following day. 
PTT-derived and ABPM-derived BP measurements were com-
pared. Nocturnal hypertension was defined by average nighttime 
BP ≥ 120/70 mmHg assessed by ABPM or PTT. Participants 
without OSA (apnea-hypopnea index < 5/h), those who under-
went positive airway pressure titration, people with conditions 
contributing to unreliable pulse transit time (e.g. atrial fibrilla-
tion), and inadequate ABPM were excluded.
Results: A total of 64 patients were included in the analysis, with 
a median age of 48 years (interquartile range 37 – 62), and 37.3% 
were male. Prior to polysomnography, 46.3% had been diagnosed 
with hypertension. 29.9%,38.8% and 26.9% had mild, moderate, 
and severe OSA, respectively. PTT-derived nighttime SBP and 
DBP were significantly higher than ABPM-derived nighttime 
SBP and DBP in moderate/severe OSA but not in mild OSA. 
PTT-derived BP demonstrated a sensitivity of 78% and specificity 
of 41% in identifying nocturnal hypertension detected by ABPM. 
Among the participants, ABPM identified elevated BP (average 
daytime BP≥130/80 and/or average nighttime BP≥ 120/70 mmHg) 
in 13 out of 36 individuals without a prior diagnosis (masked 
hypertension). PTT-derived nocturnal BP captured masked 
hypertension with a sensitivity of 76.9% and specificity of 43.5%.
Conclusion: PTT-derived BP during polysomnography was 
higher than APBM-derived BP in patients with moderate-severe 
OSA, while yielded a similar result in patients with mild OSA. The 
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detection of increased BP using PTT shows promise as a potential 
screening tool for identifying nocturnal and masked hypertension. 
Moreover, PTT-derived BP may have prognostic value in OSA.
Support (if any): 
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IMPACT OF CPAP ADHERENCE ON CARDIAC 
FUNCTION IN PATIENTS WITH HFPEF AND OSA: A 
REAL-WORLD STUDY
Yi-Seul Choo1, Seonjeong Kim1, Heewon Bae1, Darae Kim1, Eun 
Yeon Joo1

1 Samsung Medical Center

Introduction: Obstructive Sleep Apnea (OSA) frequently 
coexists with Heart Failure with preserved Ejection Fraction 
(HFpEF), potentially exacerbating left ventricular (LV) dys-
function. Continuous Positive Airway Pressure (CPAP) therapy 
may improve LV diastolic function, but adherence is a common 
challenge. This study assessed CPAP compliance rates among 
HFpEF patients with OSA in a real-world setting and evaluated 
the impact on cardiac function based on adherence levels.
Methods: From 2007 to 2024, 47 patients with OSA (apnea-hy-
popnea index ≥ 5 events/hour) and HFpEF (LV ejection frac-
tion ≥ 50%) were studied. Baseline polysomnography, sleep 
questionnaires, and echocardiography were performed. Patients 
were classified into “good adherence” (≥4 hours/night, n=27) 
and “poor adherence” (< 4 hours/night, n=20) groups based on 
national insurance standards for CPAP reimbursement. Cardiac 
function was reassessed after approximately 17 months.
Results: The study population (mean age 62.09 ± 12.7 years, 
81% male) had a mean apnea-hypopnea index of 39.5 events/
hour. Demographics and polysomnographic parameters were 
comparable between groups, except for a higher prevalence of 
type 2 diabetes mellitus in the poor adherence group (50% vs 
18.5%, p=0.049). At follow-up, the good adherence group had a 
significant reduction in diastolic blood pressure (baseline 85.4 ± 
8.1 mmHg to 81.2 ± 9.4 mmHg, p=0.029), with a non-significant 
trend toward improvement in LV mass index. No significant dif-
ferences were observed in LV diastolic function parameters such 
as early diastolic mitral annular (e′) velocity, left atrial volume 
index, and right ventricular systolic pressure.
Conclusion: CPAP adherence was associated with reduction 
in diastolic blood pressure, suggesting potential improvement 
of afterload in HFpEF patients with OSA. Further studies are 
needed to explore long-term effects on cardiac remodeling.

Support (if any): 
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RETROSPECTIVE ANALYSIS OF THE IMPACT OF 
MINERALOCORTICOID RECEPTOR ANTAGONISTS ON 
SLEEP DISORDERED BREATHING IN PATIENTS WITH 
SYSTOLIC HEART FAILURE
Nawaf Al-saeed1, Saud Alawad2, Ahmad Jarrar2, Sunil Sharma1

1 West Virginia University, 2 West Virginia University Hospital

Introduction: Sleep disordered breathing (SDB) is a common 
event in heart failure with reduced ejection fraction (HFrEF). It is 
often seen as a possible contributor of further worsening of heart 
failure. The implementation of advancing guideline-directed 

medical therapy (GDMT) is necessary in improving outcomes in 
patients with HFrEF. Since implementation of Mineralocorticoid 
receptor antagonists (MRA) to GDMT, it has led to mortality 
rate reduction in patients with HFrEF. However, the American 
College of Cardiology mainly recommends it in patients with 
ejection fraction (EF) of less than 40% based on present trials. 
This study aims to assess the impact MRA’s regarding the devel-
opment of SDB in this patient population.
Methods: TrinetX, an application which collects de-identified 
patient data, was used to perform this retrospective cohort study. 
2 groups were formed, the first group composed of patients with 
HFrEF with ejection fraction (EF) of less than 40% on GDMT 
including MRA’s. The second group comprised of similar charac-
teristics except were on GDMT without MRA’s. Age was set at 18 
years and older, then propensity score matching was performed. 
The groups were compared assessing the risk, Risk differences 
(RD), P-values (p), risk ratio (RR), and confidence intervals (CI).
Results: The groups were studied over 3 years from initiation of 
their respective GDMT course. First, mortality occurrence was 
assessed with risks of 19.4% vs 20.804%, RD 1.403% p< 0.0001, 
RR 0.933(CI: 0.902, 0.965). Then the occurrence of central sleep 
apnea was assessed with risks of 0.582% vs 0.365%, RD 0.216% 
p 0.0003, RR 1.592 (CI: 1.238, 2.049). Finally, the development 
of obstructive sleep apnea was assessed with risks of 7.92% vs 
6.137%, RD 1.783% p< 0.0001, RR1.291 (CI: 1.208, 1.379).
Conclusion: This study first confirms the already noted mortality 
benefit of MRA’s in patients with HFrEF. However, it also notes 
an elevated risk of developing SDB in this at-risk patient popula-
tion. Thus, providers should have reduced thresholds for evaluating 
SDB in this patient population. Furthermore, subsequent studies 
are required to elucidate the mechanism of this phenomenon.
Support (if any): 
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IMPACT OF POST-METABOLIC SURGERY WEIGHT 
LOSS ON RELATIONSHIP OF SLEEP DISORDERED 
BREATHING AND CARDIOVASCULAR EVENTS
Sajni Patel1, James Bena2, Ali Aminian1, Loutfi Aboussouan1, 
Reena Mehra3, Catherine Heinzinge4

1 Cleveland Clinic, 2 Quantitative Health Sciences, Lerner 
Research Institute, Cleveland Clinic, Cleveland, OH, 3 Division 
of Pulmonary, Critical Care, and Sleep Medicine, University of 
Washington, Seattle, WA, 4 Sleep Disorders Center, Neurological 
Institute, Cleveland Clinic, Cleveland, OH

Introduction: Obstructive sleep apnea (OSA) and obesity 
hypoventilation syndrome (OHS) are known risk factors for 
major adverse cardiovascular events (MACE): coronary artery 
disease, cerebrovascular events, heart failure, atrial fibrillation, 
and all-cause mortality, however the impact of sleep disordered 
breathing (SDB) on MACE post-metabolic surgery remains 
understudied. We hypothesized that SDB is associated with 
MACE post-metabolic surgery, more so with less weight loss.
Methods: The dataset included patients who had polysom-
nograms (6/17/2011-7/3/2018) before metabolic surgery at 
Cleveland Clinic and body mass index (BMI) measures within 
1 year before MACE or last follow-up, excluding patients with 
baseline MACE. Patients were classified by SDB: OSA+OHS, 
OSA only, OHS only, neither, with OSA defined as apnea hypo-
pnea index≥15. Time-dependent BMI %change was calculated 
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pre-surgery to MACE or last follow-up and stratified into quar-
tiles. An unadjusted Cox proportional hazards model generated 
hazard ratios with 95% confidence intervals for MACE by SDB 
group. A multivariable model was adjusted for BMI %change, 
age, sex, race, surgery type, and key comorbidities. An interac-
tion term was created between BMI %change and 2-level SDB 
group (OSA or OHS vs. neither) due to low outcome rates.
Results: The sample (N=1,285, age 43.6±11.5 years, 16.5% male, 
63.7% White, 64.2% Roux-en-Y surgery, and 32.9% sleeve gastrec-
tomy) had median follow-up of 1.95 years (range:< 1-8.2 years). 
BMI quartiles were: Q1:>33.1%, Q2:>24.1%-33.1%, Q3:>15.6%-
24.1%, Q4:≤15.6%. The unadjusted model revealed 2.42 times 
greater MACE incidence in patients with OSA+OHS (HR=2.42, 
95%CI=1.02-5.76, p=0.006) vs. neither, attenuated with adjust-
ment (p=0.43). BMI reduction had greater impact in those without 
SDB (HR=1.65, 95%CI=1.08-2.54, p=0.022) vs. those with SDB 
(HR=1.09, 95%CI=0.88-1.34, p=0.44; interaction p=0.048).
Conclusion: In this cohort undergoing metabolic surgery, SDB, 
particularly the combination of OSA and OHS, was associated 
with increased MACE incidence, but no longer after adjustment 
for demographics, comorbidities, and BMI change. More effective 
BMI reduction post-metabolic surgery had a stronger protective 
effect against MACE incidence in those without SDB, highlight-
ing the potential moderating role of SDB in post-metabolic sur-
gery cardiovascular risk. Findings underscore the importance of 
identifying and managing SDB in patients undergoing metabolic 
surgery to optimize long-term cardiovascular outcomes.
Support (if any): CCF Transformative Research Resource 
Neuroscience Award
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POST-DISCHARGE TELEMEDICINE MOTIVATIONAL 
ENHANCEMENT IN ACUTE DECOMPENSATED 
HEART FAILURE AND OBSTRUCTIVE SLEEP APNEA 
RANDOMIZED CLINICAL TRIAL
Cinthya Pena-Orbea1, Eileen Hsich2, Michelle Drerup2, 
Rami Khayat3, James Bena4, Shannon Morison4, Delaney Ryan4, 
Reena Mehra5

1 Sleep Disorders Center, Neurological Institute, Cleveland Clinic, 
2 Cleveland Clinic, 3 University of California Irvine, 4 Quantitative 
Health Sciences, Lerner Research Institute, Cleveland Clinic, 
Cleveland, OH, 5 Division of Pulmonary, Critical Care, and Sleep 
Medicine, University of Washington, Seattle, WA

Introduction: Adherence to Positive Airway Pressure (PAP) in 
patients with Acute Decompensated Heart Failure (ADHF) 
and Obstructive Sleep Apnea (OSA) is associated with improved 
outcomes. However, follow-up with long-term PAP adherence 
poses a substantial challenge. We hypothesized that motiva-
tional enhancement (ME) via a telemedicine intensive approach 
improves PAP adherence post-discharge in hospitalized patients 
with ADHF and OSA.
Methods: Telemedicine Intensive Motivational Enhancement 
(TIME) (NCT04752462) is an ongoing randomized clinical trial 
designed to investigate telemedicine ME effect on post-discharge 
PAP adherence, rehospitalizations, and patient-reported outcomes 
(PRO, Epworth Sleepiness Scare [ESS], Frequency of Obstructive 
Sleep Apnea Symptoms Questionnaire [FOSQ] and Kansas City 
Cardiomyopathy Questionnaire [KCCQ-12]) compared to stand-
ard of care at 3 and 6 months in patients admitted with ADHF 

and in-hospital OSA diagnosis. We recruited 75 adult patients 
with ADHF and OSA (AHI≥5) who were randomly assigned to 
receive TIME (n=39) or regular care (n=36) and followed for 3 
months. Since 3-month PAP adherence (minutes), and PROs were 
non-normally distributed, groups were compared unadjusted 
using the Wilcoxon rank sum test, and by linear models with a 
log-transformed outcome. Models were fit unadjusted and with 
adjustment for age, sex, race, and body mass index(BMI). All PRO 
models were adjusted for baseline PRO levels.
Results: Participants are predominantly men (60%), 
38.7% of Black race, with BMI of 32.7[IQR:29.1,38.9], 
LVEF 37.0%[IQR:25.0,54.0], AHI:22.7[IQR:15.1,34.9], 
ESS:6[IQR:3,10], moderate level of daily impairment (FOSQ 
score of 15.7[IQR:13.0 - 19.0]) and poor health status at baseline 
(KCCQ-12 score25.5[IQR 13.5,52.1]). In unadjusted analysis at 
3 months, nightly adherence was not significantly different in the 
TIME vs control group (128.5 [IQR7.0 -260.5] vs 61.5 [IQR5.5 
-192.0], p=0.56). The quality of life (KCCQ-12 QoL) subscale 
was significantly higher in the TIME vs control group (75.0 
[IQR50.0-87.5]vs37.5[IQR12.5-75.0], p=0.020), with a baseline 
adjusted mean increase of 92.5%(95%CI:0.9%-268%, p=0.047). 
In adjusted analysis, this difference persisted. No group differ-
ences were observed in the ESS and FOSQ scores.
Conclusion: TIME did not have significant effects on PAP 
adherence at 3 months. However, there was an improvement in 
HF-specific quality of life at 3 months
Support (if any): AASM Foundation
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ATRIAL FIBRILLATION BURDEN IN CENTRAL SLEEP 
APNEA PATIENTS TREATED WITH PHRENIC NERVE 
STIMULATOR
Jonathan Na1, Mohamed Gad2, Supriya Singh2, Aparajitha Verma3, 
Hamid Afshar2, Irakli Giorgberdize2, Miguel Valderrabano1, 
Paul Schurmann1
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UTHealth Houston Neurosciences

Introduction: Phrenic Nerve stimulation (PNS) has been FDA-
approved for the treatment of moderate-severe central sleep 
apnea (CSA). Whether PNS impacts the burden of persistent 
atrial fibrillation (AF) in unclear. The objective is to determine 
the impact of CSA treatment on AF burden
Methods: This study is a multicentric, retrospective chart review 
of PNS implants conducted between 2018 and 2024. A total of 
21 patients with polysomnography (PSG)-confirmed moderate 
to severe CSA and predominant central apnea hypopnea Index 
(AHI) underwent PNS implantation with the remedē system 
(Respicardia Inc, Minnetonka, MN, USA). After 12 weeks of 
PNS activation, repeat PSG was schedule. Of this cohort, five 
patients had persistent atrial fibrillation with previously implanted 
cardiac devices. Quantification of AF burden was obtained from 
implanted device interrogation after PNS activation.
Results: In 8 patients (6 left phrenic and 2 right phrenic) with pre 
and post implant PSG testing, AHI was significantly reduced by 
PNS (51±27 vs 18±15, p =.015, 95% Confidence interval [8.81, 
57.29]. In the 5 patients with persistent AF and concomitant 
cardiac devices, AF burden was significantly reduced by PNS 
implantation (pre-implant burden 100 %±0) than the AF burden 
post implant (60% ± 54.7).
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Conclusion: Phrenic Nerve stimulation is effective in reducing 
the AHI in predominant CSA. There may be a potential benefit 
in decreasing the AF burden in patients with persistent AF that 
requires further study
Support (if any): None
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RISK OF CARDIOMETABOLIC OUTCOMES IN 
INDIVIDUALS WITH TYPE 1 AND TYPE 2 NARCOLEPSY
Munaza Riaz1, Haesuk Park1, Christopher Kaufmann1, 
Wei-Hsuan Lo-Ciganic2, Debbie Wilson1, Atul Malhotra3, 
Emerson Wickwire4, Rakesh Bhattacharjee3

1 University of Florida, 2 University of Pittsburgh, 3 University of 
California, San Diego, 4 University of Maryland Baltimore

Introduction: Narcolepsy, a chronic neurological sleep disorder, 
has two subtypes: type 1 (NT1), characterized by cerebrospinal 
fluid (CSF) orexin deficiency, and type 2 (NT2), characterized 
by normal CSF orexin levels. Both subtypes share symptoms, 
such as excessive daytime sleepiness (EDS) and fragmented noc-
turnal sleep, but cataplexy is specific to NT1. Given orexin’s role 
in autonomic regulation, NT1 is linked to cardiometabolic risks. 
However, data on cardiometabolic outcomes is limited for both 
subtypes. Therefore, we assessed the risks of diabetes, hyperten-
sion, and hyperlipidemia in patients with NT1 and NT2 com-
pared to individuals without narcolepsy.
Methods: We conducted a retrospective cohort study using 2005-
2021 MarketScan® Commercial and Medicare Supplemental 
databases. Patients newly diagnosed with narcolepsy (NT1 
or NT2) with >2 outpatient claims were identified using 
International Classification of Diseases – Clinical Modification 
diagnosis codes (NT1 or NT2 group). A comparison cohort 
without narcolepsy and hypersomnia (non-narcolepsy group) 
was matched using propensity score (PS) matching (1:3 ratio) 
based on baseline demographics, comorbidities, and medication 
use. We excluded patients with any diagnosis of cardiovascular 
disease, hypertension, hyperlipidemia, diabetes, and metabol-
ic-associated fatty liver disease during 1-year baseline period. 
After PS-matching, we used time-dependent Cox regression to 
compare risks of diabetes, hypertension, and hyperlipidemia 
between NT1 and non-narcolepsy groups and NT2 and non-nar-
colepsy groups. Models accounted for baseline use of wake-pro-
moting agents, oxybate, stimulants, and time-varying stimulant 
use during follow-up period.
Results: The final cohort included 86,002 patients (18,309 with 
NT1, 3,760 with NT2, and 63,709 without narcolepsy). The 
adjusted model shows that NT1 was associated with higher risks for 
diabetes (adjusted hazard ratio [aHR] 2.21; 95% confidence interval 
[CI] 1.59-3.07), hypertension (aHR 1.43; 95% CI 1.18-1.73), and 
hyperlipidemia (aHR 1.74; 95% CI 1.48-2.04), compared to those 
without narcolepsy. Similarly, NT2 was associated with higher risks 
of diabetes (aHR 1.44; 95% CI 1.24-1.66), hypertension (aHR 1.39; 
95% CI 1.29-1.51), and hyperlipidemia (aHR 1.43; 95% CI 1.33-
1.53), compared to those without narcolepsy.
Conclusion: Using large U.S. claims data, patients with NT1 
or NT2 showed increased risks for diabetes, hypertension, and 
hyperlipidemia compared to those without narcolepsy. EDS and 
sleep fragmentation may drive these risks.
Support (if any): Sleep Research Society Foundation 
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INCREASED CARDIOMETABOLIC RISK IN 
NARCOLEPSY: EVIDENCE OF EARLY-LIFE ONSET
Rakesh Bhattacharjee1, Munaza Riaz2, Haesuk Park2, Wei-
Hsuan Lo-Ciganic3, Debbie Wilson2, Emerson Wickwire4, 
Atul Malhotra5, Christopher Kaufmann2
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University of California, San Diego

Introduction: Emerging evidence links narcolepsy to major 
adverse cardiovascular events (MACE). While narcolepsy typi-
cally manifests early in life, it remains unclear whether cardiovas-
cular disease (CVD) also develops early. We hypothesized that 
narcolepsy elevates the risk of cardiometabolic conditions from 
childhood into later life, potentially explaining the heightened 
MACE risk in persons with narcolepsy (PWN).
Methods: We conducted a retrospective cohort study using 
MarketScan® Commercial and Medicare Supplemental data-
bases (2005-2021). PWN were identified by ≥2 outpatient claims 
for narcolepsy using International Classification of  Diseases–
Clinical Modification diagnosis codes. A control group of  per-
sons without narcolepsy/hypersomnolence was created using 
propensity score matching (1:3 ratio). Index date was the first 
narcolepsy diagnosis for PWN and corresponding encounter 
date for matched controls. Individuals with pre-existing CVD, 
MACE, hypertension, hyperlipidemia, diabetes, or metabolic 
fatty liver disease during the year prior to the index date (base-
line period), to ensure balanced demographics, comorbidities, 
and baseline medication use between with and without narco-
lepsy groups. Cox regression models assessed the association 
between narcolepsy and time to incident hypertension, hyper-
lipidemia, and diabetes, adjusting for baseline and time-var-
ying narcolepsy medication (i.e., wake-promoting agents, 
stimulants, and oxybate) use. Analyses were stratified by age 
groups (≤25[pediatric], 26–44[adults], 45–65[middle-aged], and 
>65yrs[older adults]).
Results: The cohort included 22,293 PWN and 63,709 without 
narcolepsy/hypersomnolence. Mean±SD age was 35.5±14.0 
years (63.7% female). PWN had a significantly higher risk of 
hypertension (adjusted hazard ratio[aHR]:1.44, 95% Confidence 
Interval[CI]:1.34–1.54), hyperlipidemia (aHR:1.48, 95% 
CI:1.39–1.57), and diabetes (aHR:1.61, 95% CI:1.40–1.83) com-
pared to those without narcolepsy. These outcomes were ele-
vated across all age groups except older adults (>65yrs). Notably, 
in the pediatric cohort(< 25yrs), PWN showed nearly double the 
risk of hypertension (aHR:2.01, 95% CI:1.60–2.53), hyperlipi-
demia (aHR:1.84, 95% CI:1.53–2.23), and diabetes (aHR:2.37, 
95% CI:1.66–3.37) compared to those without narcolepsy/
hypersomnolence.
Conclusion: Using a large U.S. claims database, narcolepsy was 
associated with a significantly increased risk of hypertension, 
hyperlipidemia, and diabetes across all age groups, with strong-
est associations observed in younger individuals. Early onset of 
cardiometabolic risk factors indicate prolonged exposure, poten-
tially increasing the likelihood of MACE later in life and possi-
bly shifting their onset to earlier ages.
Support (if any): Funding: Sleep Research Society Foundation 

(23-FRA-001)
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NON-DIPPING BLOOD PRESSURE IS ASSOCIATED 
WITH SLEEP TIMING IN HYPERTENSIVE ADULTS WITH 
INSOMNIA DISORDER
Christi Ulmer1, Jade Wu2, James A Blumenthal3, Emma Herold3, 
Patrick J Smith4, Gary Koch5, Kristy Johnson1, Anthony Viera3, Jack 
D. Edinger6, Alan Hinderliter7, Andrew Sherwood3

1 Duke University School of Medicine, 2 Durham VA Healthcare 
System, 3 Duke School of Medicine, 4 University of North 
Carolina, 5 University of North Carolina SOM, 6 National Jewish, 7 
UNC Chapel Hill

Introduction: Blood pressure (BP) dipping during noctur-
nal sleep is characteristic of a normal circadian BP pattern. A 
blunted BP dipping pattern (< 10% dip in BP), however, is a car-
diovascular disease (CVD) risk factor and is associated with sleep 
disturbance. Although numerous studies have examined the rela-
tionship between nocturnal BP dipping and sleep, most research 
has been conducted in healthy adult samples and employed 
self-report measures of sleep disturbance. In the SLEEPRIGHT 
Trial, we examined associations between BP dipping and varia-
bility in sleep timing in a sample of adults with untreated hyper-
tension who also met diagnostic criteria for insomnia disorder.
Methods: Study participants met diagnostic criteria for insomnia 
disorder and had untreated hypertension, with an office systolic 
blood pressure (SBP) in the range 130-160 mmHg. BP dipping 
was assessed using 24-hour ambulatory blood pressure monitor-
ing. Insomnia disorder diagnostic criteria (ICSD-3) were assessed 
using the Insomnia module of the Structured Clinical Interview 
for Sleep Disorders (SCISD), and sleep midpoint was ascertained 
from the Consensus Sleep Diary data. Patients with SBP>160 mm 
Hg, OSA, severe obesity, atrial fibrillation, congestive heart failure, 
and sleep and cardiovascular medications were excluded.
Results: Study participants (N=139; 43% male; 78% Caucasian) 
were 48 years of age (SD=8) with diary sleep midpoint of 4:09 
am ± 25 minutes, and sleep duration of 6.57 ± 1.07 hours. In 
linear regression models adjusted for age, sex, race, body mass 
index, and daytime blood pressure, variability in sleep midpoint 
(F=3.57, p=.002) was significantly associated with SBP dipping, 
with those having more variable sleep timing exhibiting relatively 
blunted nocturnal BP dipping.
Conclusion: These observations extend previous research to 
those with hypertension and comorbid insomnia disorder. 
Interventions known to regularize sleep timing in those with 
insomnia disorder, such as Cognitive Behavioral Therapy for 
Insomnia, might also result in reduced CVD risk through nor-
malized nocturnal BP dipping. Longitudinal findings from the 
ongoing SLEEPRIGTHT trial will shed light on this possibility.
Support (if any): Supported by the National Heart, Lung, and 
Blood Institute grant HL148424.
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LOWER SLEEP REGULARITY IS ASSOCIATED WITH 
FASTER TIME TO CLINICAL EVENT IN ADULTS WITH 
HEART FAILURE
Brooke Shafer1, Shirin Hiatt1, Sophia Kogan1, Quin Denfeld1, 
Andrew McHill2

1 Oregon Health & Science University, 2 Oregon Institute of 
Occupational Health Sciences, Oregon Health & Science 
University, Portland, Oregon, USA

Introduction: Disturbances to sleep and the circadian timing sys-
tem may contribute to morbidity and mortality, particularly in 
chronic conditions. For example, advancing sleep/wake rhythms to 
induce circadian disruption significantly reduces lifespans in cardi-
omyopathic animals; however, it is unclear if these findings extend 
to humans. Adults with heart failure (HF) often report sleep dif-
ficulties and day-to-day variations in sleep timing (e.g., sleep reg-
ularity), thus reflecting chronic circadian disruption and possibly 
increasing adverse event risk. Considering sleep regularity has been 
shown to be a greater predictor for mortality than sleep duration, 
we quantified the impact of sleep regularity on 6-month clinical 
event risk among adults with HF after a hospitalization for HF.
Methods: Data was collected from 32 participants (14 female) 
following a baseline hospitalization for acute decompensated HF. 
Sleep regularity index (SRI) was calculated from diary-determined 
sleep onset and offset collected over ~7-days. Participants were then 
classified into regular (SRI>87%) or irregular (SRI<= 87%) sleep 
groups at baseline. Differences between sleep groups were assessed 
using independent t-tests. Clinical event data (all-cause emergency 
room visit, hospitalization, and death) were collected through 6 
months post-hospitalization. Kaplan-Meier time-to-event curves 
between sleep groups were generated and then compared using the 
Log-rank test. Hazard ratios (HR) and 95% confidence intervals 
(95%CI) were estimated by Cox regression model.
Results: There were no baseline differences between sleep groups 
(n=16 irregular and n=16 regular) in age (mean±SD, irregular vs. 
regular, respectively; 63.1±12.2y vs. 62.1±18.0y; p=0.85) or sleep 
duration (581±145min vs. 535±83min; p=0.27), but SRI was sig-
nificantly lower in the irregular sleep group (79±7% vs. 92±3%; 
p< 0.01). Kaplan-Meier analysis showed significant delineation 
in “time to event” curves between sleep groups (p=0.01), with the 
irregular sleep group having a greater risk of an event (HR=2.7, 
95%CI:1.1-6.6; p=0.02) compared to the regular sleep group.
Conclusion: Irregular sleep patterns after a HF hospitalization 
predicted worse 6-month clinical event risk among adults with 
HF; thus, sleep and circadian rhythm disruption may be one 
mechanistic contributor to poor health outcomes. Improving 
regularity in sleep patterns may be a potential interventional tar-
get to mitigate adverse health events in this population.
Support (if any): NIH T32HL083808, R01NR019054, OHSU 
School of Nursing
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ACTIGRAPHY-BASED SLEEP IRREGULARITY MEASURES 
AND CARDIOMETABOLIC IMAGING BIOMARKERS 
USING PET/MRI: A DESCRIPTIVE ANALYSIS
Kaveh Gaynor-Sodeifi1, Bolong Xu2, Heli Patel2, Philip Robson2, 
Zahi Fayad1, Indu Ayappa3, Neomi Shah1, Vaishnavi Kundel1

1 Icahn School of Medicine at Mount Sinai, 2 Ichan School of 
Medicine at Mount Sinai, 3 Division of Pulmonary, Critical Care 
and Sleep Medicine, Icahn School of Medicine at Mount Sinai

Introduction: There is mounting evidence that irregular sleep pat-
terns are associated with impaired cardiometabolic health. However, 
few studies have explored this link independent of obstructive sleep 
apnea (OSA), an important confounder in this relationship. Here, 
we report a descriptive analysis of our study, investigating the link 
between irregular sleep, vascular inflammation, and abdominal adi-
posity in a cohort of patients without significant OSA.
Methods: We recruited adults from ambulatory clinics with 
≥1 cardiovascular risk factor and without significant OSA 
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(Respiratory Disturbance Index ≤20). Sleep patterns were mon-
itored for 10-14 days using actigraphy. Hybrid PET/MRI with 
18F-fluorodeoxyglucose (FDG) radiotracer was conducted to 
characterize vascular inflammation of the carotid arteries and 
ascending aorta, and visceral and subcutaneous adipose tissue 
(VAT and SAT) volume and metabolic activity. Image analysis 
was performed using OsiriX. FDG-uptake was measured using 
standardized uptake values (SUVmean and SUVmax). Patients 
with standard deviations in sleep-onset timing >60 minutes were 
classified as irregular sleepers. We report descriptive baseline 
characteristics, sleep-wake patterns, and imaging metrics.
Results: 39 participants completed actigraphy and PET/MRI 
thus far. Baseline characteristics are noted in Table 1. Twelve 
(31%) participants met criteria for irregular sleep. Irregular 
sleepers had higher subjective symptoms of daytime sleepiness 
(p< 0.05), shorter sleep (TST 5.9 vs 6.9 hours, p< 0.05), and 
more irregular total sleep time (TST standard deviation 80.7 
versus 54.5 min, p< 0.01). Participants with irregular sleep were 
also significantly younger in age (p< 0.01). There were no sig-
nificant differences in adiposity measures or vascular inflamma-
tion between the two groups. In exploratory analysis, both age 
(β=0.007 p=0.07) and BMI (β=0.034, p< 0.05) were positively 
associated with carotid vascular inflammation.
Conclusion: In preliminary analysis, we found that irregular 
sleepers were younger in age, with a lower TST, and greater 
complaints of daytime sleepiness. There were no significant 
differences in vascular inflammation and abdominal adiposity 
measures between the two groups. Our results are limited by 
sample size. In this ongoing study, future analyses with a larger 
cohort and use of novel metrics for sleep regularity will allow us 
to better characterize its effects as a modifiable risk factor for 
cardiometabolic biomarkers, independent of OSA.
Support (if any): NIH/NHLBI-K23HL161324, 
AASM-274-BS-22
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METABOLIC SYNDROME, SLEEP PATTERNS AND 
CHRONOTYPE IN A POPULATION OF YOUNG ADULTS: 
AN EPIDEMIOLOGICAL STUDY
Nádia Pereira1, Fernanda Naufel1, Sonia Togeiro1, 
Monica Andersen2, Sergio Tufik3, Helena Hachul1

1 Universidade Federal de São Paulo, 2 Departamento de 
Psicobiologia, Universidade Federal de São Paulo, 3 Universidade 
de Federal de São Paulo

Introduction: Metabolic syndrome (MetS) is a set of intercon-
nected and hereditary changes characterized by increased blood 
pressure levels, central obesity, insulin resistance, atherogenic 
dyslipidemia, risk of type 2 diabetes mellitus (DM2) and ath-
erosclerotic and non-atherosclerotic cardiovascular diseases 
(CVD). In recent decades, changes in both eating habits and 
sleep patterns have contributed to an increase in MetS, and asso-
ciated cardiometabolic diseases. Studies have revealed a con-
nection between short sleep duration and metabolic function, 
with increased cortisol levels, reduced insulin sensitivity, altered 
appetite regulation, and reduced leptin levels, which can lead to 
weight gain, DM2 and cardiovascular diseases.
Methods: Data from the EPISONO 2007 study were analyzed. 
After exclusion criteria, the sample included 223 individuals aged 
between 20 and 39 years, and excluded those using psychoactive 
medications, with incomplete data or only having one or two risk 

factors for MetS. Participants completed questionnaires about 
sleep and chronotype. They underwent anthropometric assess-
ments, measurement of blood pressure, blood glucose, total cho-
lesterol and fractions, triglycerides, HOMA-IR, insulin, IL-6, 
C-reactive protein, ghrelin, leptin, aspartate aminotransferase 
(AST), alanine aminotransferase (ALT) and baseline polysom-
nography. Two groups were formed: a control group with 180 
individuals without risk factors for MetS, and a metabolic syn-
drome (MetS) group with 43 individuals presenting three or more 
of the five diagnostic factors for MetS according to the National 
Cholesterol Education Program - Adult Treatment Panel III.
Results: The prevalence of MetS was lower compared to other 
Brazilian studies, being 9.2% in women and 8.6% in men. There 
was a significant correlation between MetS and altered sleep pat-
terns, and a higher apnea-hypopnea index in men with Mets. No 
connection were found between MetS and chronotype.
Conclusion: MetS was associated with reduced sleep quality 
in young adults, regardless of gender, but not with chrono-
type. Additional studies are needed to explore the relationship 
between MetS and sleep quality in this age group.
Support (if any): This research was supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP), Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES) - 
Finance Code 001, and the Conselho Nacional de Pesquisa 
(CNPq). MLA is a recipient of a grant from the São Paulo 
Research Foundation (FAPESP #2020/13467-8).
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CHRONOTYPE AND RISK OF CHRONIC DISEASES: AN 
OUTCOME-WIDE STUDY IN UK BIOBANK
Sina Kianersi1, Kaitlin Potts1, Heming Wang2, Tamar Sofer3, 
Raymond Noordam4, Martin K. Rutter5, Kathryn M Rexrode1, 
Susan Redline6, Tianyi Huang7

1 Brigham and Women’s Hospital, 2 Brigham and Women’s 
Hospital, 3 Cardiovascular Institute, Beth Israel Deaconess 
Medical Center, Harvard Medical School, 4 LUMC, 5 Manchester 
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Introduction: Self-reported chronotype assessed at a single time point 
has been associated with chronic disease outcomes. Chronotype, while 
partially shaped by genetic factors, may shift over time in response to 
environmental and biological changes or ageing. However, the extent 
to which chronotype changes occur and the impact of such changes 
on major chronic disease risk remains underexplored.
Methods: Our outcome-wide study included 51,632 UK Biobank 
participants who reported chronotype at two time points 
using a validated question from the Morningness-Eveningness 
Questionnaire; mean age at the second assessment (i.e., study 
baseline): 64 years. Chronotype changes were categorized into 
five levels: no change, small or large change towards morning-
ness, and small or large change towards eveningness. Incidence 
of eight major chronic diseases was identified via validated algo-
rithms integrating medical records, death registers, and self-re-
ports. Cox proportional hazard models estimated hazard ratios 
(HR) for associations between chronotype change and incident 
disease risk, applying a Bonferroni correction.
Results: The two chronotype assessments, on average 7.4 years 
apart, showed relatively high stability (weighted kappa = 0.764), 
with 19% shifting towards morningness and 15% towards 
eveningness. The number of incident cases ranged from 138 
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for all-cause parkinsonism to 1,288 for cardiovascular disease 
(CVD) over a median follow-up of 5.0 years. Compared to 
participants with no change, those with a large change towards 
morningness had a 2.51-fold increased risk of all-cause dementia 
(95% CI: 1.15, 5.50), after adjusting for baseline chronotype, time 
intervals between chronotype measurements, sociodemographic 
factors, shift work, and lifestyle factors. By contrast, risks associ-
ated with a change towards eveningness was 3.37 (1.74, 6.51) for 
all-cause dementia, 2.27 (1.40, 3.68) for COPD and 1.23 (1.04, 
1.46) for type 2 diabetes, versus no chronotype change. However, 
after Bonferroni correction, only the association between large 
changes and all-cause dementia remained significant (corrected 
global p-value: 0.0080). No associations were observed for CVD 
(stroke/myocardial infarction), asthma, or parkinsonism risks.
Conclusion: Large chronotype changes towards morningness or 
eveningness were associated with incident chronic disease risk, 
particularly dementia, in aging adults. These changes may reflect 
alterations in intrinsic circadian mechanisms and/or influences 
by environmental and behavioral factors.
Support (if any): 24POST1188091, R01HL155395, 
ZIAAG000530
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Targeted Light Exposure for Poor Sleep 
Following Acute Coronary Syndrome: A Pilot 
Randomized Trial
Robin Cumella1, Miguel Mendieta1, Nakesha Fray1 
,David Hiti1,Ian Kronish1, Ari Shechter1

1 Columbia University Irving Medical Center

Introduction: Sleep disturbance is common following acute cor-
onary syndrome (ACS) and may contribute to worse prognosis. 
Short sleep duration following ACS is linked to increased risk of 
hospital readmission, and both short sleep and insomnia are pro-
spectively associated with recurrent cardiovascular (CVD) events in 
patients. Sleep may therefore represent a modifiable behavioral tar-
get to improve prognosis in these patients. We describe the findings 
of a pilot randomized clinical trial (RCT) testing the feasibility of 
a circadian rhythm-based intervention to improve post-ACS sleep.
Methods: Fifteen post-ACS patients with insomnia symptoms 
and/or short sleep duration were randomized (2:1 allocation) 
to combined chronotherapy (CC) plus sleep hygiene education 
(SHE) or SHE alone control. CC consisted of a) bright light 
therapy (BLT) delivered by a wearable light visor for 30 min-
utes after awakening and b) short-wavelength light avoidance 
using blue-light blocking (BLB) glasses in the evening from 
8:00pm to bedtime. The intervention was administered daily 
for 4 weeks. Primary outcomes were study completion, adher-
ence to the treatment, and patient-rated intervention feasi-
bility (Feasibility of Intervention Measure), acceptability 
(Acceptability of Intervention Measure), appropriateness 
(Intervention Appropriateness Measure) and usability (System 
Usability Scale). Secondary outcomes were insomnia symp-
toms (Insomnia Severity Index), sleep quality (Pittsburgh Sleep 
Quality Index), and self-reported sleep duration.
Results: Two patients in the CC group dropped before initiating 
study procedures. Completion of study procedures (i.e., completing 
all assessments at study endpoint) in the remaining patients was high 

in the CC and SHE control groups (88% and 100%, respectively). 
Self-reported adherence to CC (i.e., using BLT and BLB on ≥50% 
of days) was high (88% and 100%, respectively). The proportion of 
CC patients who perceived the intervention as feasible (71%) and 
usable (100%) was high, though fewer CC patients rated the inter-
vention as acceptable (57%) and appropriate to improve sleep (29%). 
Improvements in insomnia symptoms and self-reported sleep qual-
ity and duration were seen in response to the CC intervention (71%).
Conclusion: Post-ACS patients with sleep disturbance had high 
adherence to this sleep-targeted chronotherapeutic intervention, 
and most viewed it as feasible and usable. This intervention should 
be tested in a larger RCT to determine efficacy to improve sleep.
Support (if any): P30 AG064198
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MORTALITY: A PROSPECTIVE 1-Y STUDY
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1 Columbia University Irving Medical Center

Introduction: Sleep disturbance is a risk factor for incident cardi-
ovascular disease (CVD). Yet less is known about the prospective 
association between disturbed sleep and risk for recurrent cardiac 
events. We examined whether short sleep duration in the month fol-
lowing hospital evaluation for acute coronary syndrome (ACS) is 
associated with increased risk for major acute cardiovascular event 
(MACE) and/or all-cause mortality (ACM) over the following year.
Methods: Patients were enrolled in this prospective observational 
study after emergency department evaluation for ACS. Habitual sleep 
duration was assessed at 1 month after hospital discharge with the 
question: “During the past month, how many hours of actual sleep 
did you get at night?” A Cox proportional hazards model was used 
to assess the association between short sleep duration (< 7 hours) 
during the month following ACS hospital evaluation and MACE/
ACM over the 12 months following hospital discharge. Covariates 
included age, sex, race/ethnicity, cardiac severity (GRACE-Risk 
score), comorbidities (Charlson Comorbidity Index), and ACS 
diagnosis status (confirmed ACS vs. rule-out). Because of the small 
number of participants with long sleep duration (>9 hours) and the 
potential association of long sleep with adverse outcomes, partici-
pants reporting >9 hours of sleep were excluded from analyses.
Results: The sample included 1,239 patients. Mean (SD) age was 
60.6 (12.9) years and 49.6% were female. Mean sleep duration 
was 5.97 (1.64) hours, with 59.6% reporting sleep duration < 
7 hours and 40.36% with sleep duration 7-9 hours. During the 
follow-up period, 5.2% experienced MACE/ACM. Short sleep 
duration (vs. not short) had a marginally significant association 
with 12-month MACE/ACM (HR=1.64; 95% CI: 0.94, 2.84) in 
covariate adjusted analyses. In sensitivity analysis defining short 
sleep as < 6 hours and comparing to sleep duration of 6-9 hours, 
the association of short sleep with 12-month MACE/ACM was 
statistically significant (HR=1.90; 95% CI: 1.15, 3.12).
Conclusion: Short sleep duration following ACS hospital eval-
uation is prevalent and is associated with increased risk of 
MACE/ACM within the following 12 months. Findings suggest 
that short sleep is an important modifiable behavioral factor to 
consider after ACS, and that targeting short sleep duration in 
cardiac patients may help reduce secondary cardiovascular risk.
Support (if any): 
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RACIAL AND ETHNIC AND SEX DIFFERENCES IN THE 
ASSOCIATION OF SLEEP DURATION AND ADVANCED 
CARDIOVASCULAR-KIDNEY-METABOLIC SYNDROME
Jelaina Shipman-Lacewell1, Laura Ward1, Tene Lewis1, 
Viola Vaccarino1, Dayna Johnson1

1 Emory University

Introduction: Cardiovascular-Kidney-Metabolic Syndrome 
(CKM), a condition characterized by the comorbid occurrence of 
metabolic conditions, chronic kidney disease, and cardiovascular 
disease, can significantly increase the risk for early mortality. Sex, 
racial, and ethnic differences have been found, with men (compared 
to women) and Black individuals (compared to White individuals) 
being more likely to have advanced stage CKM (stages 3 and 4), 
suggesting the need to examine factors that may be contributing to 
advanced stage CKM. Poor sleep may be a determinant of CKM, 
given its link to cardiovascular, chronic kidney, and metabolic con-
ditions independently. We examined associations of objective sleep 
duration and the occurrence of advanced-stage CKM, and whether 
the associations differed by sex and race and ethnicity.
Methods: We analyzed cross-sectional data from two cycles 
(2011-2012 & 2013-2014) of the NHANES study. Individuals 
were classified into five stages (0-4) of CKM. For the current 
analyses, individuals were further classified as having advanced 
CKM (stages 3-4) vs no advanced CKM (stages 0-2). Sleep dura-
tion was obtained via actigraphy across a nine day period and 
coded as short (< 7 hours), recommended (> 7 and < 9 hours), 
and long (> 9 hours) sleep. Sex and race and ethnicity stratified 
logistic regressions were fit to determine the association of sleep 
duration and CKM adjusting for sociodemographic factors, 
smoking, alcohol use, and depressive symptoms.
Results: The sample (n=4510; Mage = 48.9) was 50% female, 22% 
Latinx, 42% White, 21% Black, and 13% Asian. Approximately 
37% had short sleep duration, 13% had long sleep duration, and 
17% had advanced CKM. In fully adjusted models, long com-
pared to recommended sleep duration was associated with an 
increased odds of advanced CKM for men (aOR: 1.84 CI: [1.05, 
3.24]) and Latinx individuals (aOR: 4.64 CI:[2.07, 10.40]). Sleep 
duration was not associated with advanced CKM in women, or 
White, Black, or Asian individuals.
Conclusion: Long sleep duration was associated with higher 
odds of advanced stage CKM among men and Latinx individ-
uals. While cross-sectional, findings may suggest that interven-
tions to improve sleep may reduce the burden of CKM among 
these populations.

Support (if any): NIH 5T32HL130025-09.
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Introduction: Sleep disturbances are contributors to elevated 
cardiovascular disease event risk. However, research on the 
cumulative effects of multiple disturbances and the specific risk 
for heart failure (HF) is limited and lacks representation from 
diverse populations. We examined the individual and cumulative 
associations of sleep factors on incident HF among a racially 
and regionally diverse U.S. sample.
Methods: We utilized the REasons for Geographic and Racial 
Differences in Stroke (REGARDS) study. Self-reported sleep 
was assessed between 2013-2016 and incident HF was defined as 
HF hospitalizations or HF-related mortality through 12/31/2020 
(based on clinician-adjudication). Cox proportional hazards 
models estimated hazard ratios (HRs) for individual (sleep 
duration, sleep efficiency, sleep mid-point, restless sleep, and 
sleep-disordered breathing [SDB]) and cumulative (count score 
of suboptimal factors; categories: 0, 1, 2, 3-5; higher scores indi-
cate more disturbance) sleep factors, with progressive adjust-
ment for sociodemographic (age, sex, race, education, income, 
geographic region), behavioral (smoking, alcohol, physical inac-
tivity), and medical (diabetes, hypertension, obesity, atrial fibril-
lation, coronary heart disease, chronic kidney disease, stroke) 
confounders.
Results: Among 10,440 HF-free participants (mean age= 72.0 
years, 55.2% female, 33.3% Black), 370 HF events occurred over 
median follow-up of 5.9 years. Individually, late sleep mid-point 
(>4:00AM) compared to intermediate (2-4:00AM; HR=1.52, 
95%CI: 1.13–2.03), moderate/most-of-time restless sleep (com-
pared to rarely/some-of-time; HR=1.31, 95%CI: 1.02-1.69), and 
SDB (compared to no SDB; HR=1.54, 95%CI: 1.02-2.34) were 
associated with incident HF, adjusting for sociodemographics. 
Late sleep mid-point remained significantly associated with inci-
dent HF after adjusting for behavioral (HR=1.40, 95%CI: 1.04-
1.87) but not medical (HR=1.25, 95%CI: 0.93-1.68) confounders. 
No other individual models were significant. Cumulatively, sleep 
score 3-5 (compared to 0) was associated with incident HF, 
adjusting for sociodemographic (HR=1.59, 95%CI: 1.13-2.24) 
and behavioral (HR=1.51, 95%CI: 1.07-2.12) but not medical 
(HR=1.17, 95%CI: 0.83-1.66) confounders.
Conclusion: Though some sleep disturbances and greater cumu-
lative sleep burden were associated with increased HF risk in 
sociodemographic-adjusted models, associations were largely 
explained by behavioral and medical factors. Further research is 
needed to clarify pathways linking sleep to HF risk and identify 
which populations may benefit from sleep-related interventions.
Support (if any): REGARDS is funded by cooperative agree-
ment U01NS041588 by NIH/NINDS, NIH/NIA, and the 
Department of Health and Human Service.
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Introduction: Multidimensional sleep health (MDSH) is asso-
ciated with lower hypertension risk, but evidence regarding its 
influence on out-of-office blood pressure (BP) is limited. This 
study evaluated associations of overall and individual MDSH 
metrics with ambulatory and home BP (ABPM and HBPM) 
among middle-aged to older adults in a free-living setting.
Methods: Participants were a community-based sample recruited 
across New York City (n=201, age:40-80y, 70% female, 26% Black, 
22% Hispanic) who completed seven consecutive days of wrist 
actigraphy concurrent with HBPM and 24-h ABPM. An MDSH 
score was computed such that participants received a score of 1 
for having sleep duration≥7h, sleep efficiency≥85%, sleep mid-
point< 4AM, day-to-day sleep duration and timing variability< 
60 minutes, very good/excellent self-reported sleep satisfaction, 
and high daytime alertness; otherwise, they received a score of 
0. Components were summed to create an MDSH score (range: 
0-6) dichotomized as suboptimal (0-4) and optimal (5-6). Average, 
morning, and evening systolic (SBP) and diastolic BP (DBP) were 
derived from HBPM. Mean 24-h, sleep, and wake SBP and DBP 
were derived from ABPM. Multivariable linear regression evalu-
ated associations of MDSH with BP outcomes.
Results: Each 1-unit increase in the MDSH score was significantly 
associated with lower 24-h, wake, and sleep SBP and DBP from 
ABPM and lower average, morning, and evening SBP from HBPM. 
Optimal vs. suboptimal MSDH was associated with lower mean 
24-hour (β=-7.1mmHg; p=0.007), wake (β=-5.70mmHg; p=0.032), 
and sleep SBP (β=-10.3mmHg; p=0.001) and with lower sleep DBP 
(β=-5.4mmHg; p=0.008). Optimal MDSH was also related to lower 
mean SBP and DBP (β=-6.0mmHg and -5.2mmHg; p< 0.01) and 
lower morning DBP (β=-4.2mmHg; p=0.02) and evening SBP and 
DBP (β=-8.6 and -6.0mmHg; p< 0.01) from HBPM. Among indi-
vidual sleep metrics, higher sleep efficiency and regularity, sufficient 
sleep duration, and greater daytime alertness were significantly asso-
ciated with more favorable ABPM and HBPM outcomes.
Conclusion: Overall MDSH was consistently associated with 
lower ecologic BP and more favorable diurnal BP profiles, but 
not all MDSH components were associated with out-of-office 
BP outcomes. Adopting an MDSH approach may be critical for 
optimizing diurnal BP profiles in ecologic settings. Population-
based longitudinal studies are needed to confirm these findings.
Support (if any): NHLBI:HL148511; PI:Makarem.
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IMPACT OF CONTEXTUAL AND PHYSIOLOGIC 
FACTORS ON ADOLESCENT MULTIDIMENSIONAL 
SLEEP HEALTH FOR CARDIOMETABOLIC HEALTH
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Alexandros Vgontzas2, Edward Bixler1, Duanping Liao1, 
Meredith Wallace3, Julio Fernandez-Mendoza1
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Introduction: Good sleep health is essential for optimal cardi-
ometabolic health. However, contextual (schooling) and phys-
iologic (sleep apnea) factors can negatively impact adolescent 
sleep health. The existing RegUlarity, Satisfaction, Alertness, 
Timing, Efficiency and Duration (RU-SATED) framework used 
to derive multidimensional sleep health (MSH) scores does not 
account for the contribution of these factors to sleep health. In 
the present study, we developed two MSH models to account 
for these factors and examined their associations with metabolic 

syndrome (MetS), an index of cardiometabolic health, and com-
pared their performance to an unweighted MSH score.
Methods: We studied 341 adolescents (16.3±2.2 yr; 47% female; 
22.9% racial/ethnic minority) from the Penn State Child Cohort 
who underwent 9-h, in-lab polysomnography (PSG) and 1-week, 
at-home actigraphy. Of them, 62% (n=212) were evaluated while 
in-school. Sex-and-age adjusted z-scores of central obesity, 
blood pressure, insulin resistance, triglycerides, and HDL were 
used to define MetS. Sleep apnea was measured using PSG via 
apnea/hypopnea index. We developed a weighted MSH score to 
account for being evaluated in-school vs. on-break on all sleep 
dimensions using coefficients from multivariable linear regres-
sion models. PSG-measured sleep apnea was added as a dimen-
sion to the weighted MSH score. We examined the associations 
between the unweighted and two weighted scores, independently, 
and MetS using linear regression models that adjusted for sex, 
age, race/ethnicity, and household income.
Results: A higher unweighted MSH score was not significantly 
associated with lower MetS (β=-0.17, p=0.23). Regression analy-
ses supported divergent coefficients for RU-SATED dimensions; 
for example, b=0.31 for timing in-school vs. b=-0.37 for timing 
on-break. A higher weighted MSH score was significantly asso-
ciated with lower MetS (β=-0.34, p< 0.05). After adding sleep 
apnea, the weighted MSH score showed an even stronger signifi-
cant association with lower MetS (β=-0.71, p< 0.001).
Conclusion: An MSH score that accounts for both contex-
tual (schooling) and physiologic (sleep apnea) factors is more 
strongly associated with cardiometabolic health than one 
informed by the traditional RU-SATED framework. This find-
ing supports current advocacy efforts to adapt school schedules 
to adolescent development and the screening for physiologic 
sleep disorders.
Support (if any): R01HL136587, TL1TR002016, UL1TR002014
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SLEEP DIFFICULTIES AND OBJECTIVELY MEASURED 
CARDIOVASCULAR DISEASE RISK AMONG CANNABIS 
CONSUMERS: RESULTS FROM THE HERBAL HEART STUDY
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Introduction: Cannabis and poor sleep have independently been 
associated with cardiovascular disease (CVD) risk. This study 
examines the intersection of sleep, CVD, and cannabis among a 
cohort of 18-to-35-year-olds.
Methods: Data are from the Herbal Heart Study (N=200), a 
cohort examining cannabis use and objective measures of sub-
clinical CVD. Cannabis was confirmed by urine. CVD risk was 
defined as >1 of the following: BMI>25 kg/m2, triglycerides 
>=150mg/dL, waist-to-hip-ratio (>0.9 male; >0.85 female), 
total cholesterol >=200mg/dL, LDL >=100mg/dL, BP (systolic 
>=130mmHg/diastolic >=85mmHg), HDL < 40 for male/<=50 
female, VLDL >30mg/dL, and/or cholesterol/HDL ratio >4.5. 
Difficulty in falling or staying asleep was self-reported via the 
Medical History Questionnaire. A binary variable, “poor sleep,” 
was created to represent >1 sleep difficulties. Chi-squared tests, 
Fisher’s Exact tests, and multivariable logistic regression esti-
mated the association between sleep variables and CVD risk.
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Results: Majority (65.0%) of the sample (mean age: 25.2 years, 
SD=4.8) were female, 54.5% Hispanic/Latino, and 63.0% canna-
bis consumers (CB+). CVD risk was less frequent among those 
with difficulty falling asleep (63.6% vs 82.6%, p=0.01), stay-
ing asleep (70.7% vs 83.1%, p=0.02), and poor sleep (70.7% vs 
83.1%, p< 0.05). Among CB+, those with difficulty falling asleep 
(64.5% vs. 82.1%, p=0.04) had lower CVD risk; no significant 
differences were observed among non-consumers. Demographic-
adjusted regression found lower odds of CVD risk among par-
ticipants with difficulty falling asleep (AOR: 0.35, 95% CI: 
0.15-0.81), staying asleep (AOR: 0.26, 95% CI: 0.10-0.67), or 
poor sleep (AOR: 0.41, 95% CI: 0.20-0.91). CB+ with difficulty 
falling asleep (AOR: 0.30, 95% CI: 0.10-0.90) and staying asleep 
(AOR: 0.21, 95% CI: 0.10-0.74) had lower odds of CVD risk; 
there were no differences among non-consumers.
Conclusion: Self-reported difficulty falling/staying asleep is 
associated with less CVD risk among 18-to-35-year-old CB+, 
potentially reflecting behavioral or metabolic differences that 
warrant further investigation.
Support (if any): R01HL153467;T37MD008647;T32HL166609
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GENDER, INFLAMMATION, AND COGNITION AFFECT 
THE SLEEP TRAJECTORIES OF SUBARACHNOID 
HEMORRHAGE SURVIVORS
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Suah Park1, Lalipat Phianhasin1, Calvin Huynh1, Theo Bammler1, 
Kyra Becker1, Maria Bleil1, Michael Levitt1, Chiyoung Lee3
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Introduction: Sleep disturbance after subarachnoid hemorrhage 
(SAH) impacts recovery and rehabilitation. Longitudinal stud-
ies examining trajectories of sleep are needed to understand 
patients’ experiences of sleep over time. We aimed to identify 
subgroups of SAH survivors based on distinct trajectories of 
sleep during the first 6 months post-SAH and determine whether 
they vary according to sociodemographic and clinical charac-
teristics, inflammatory biomarkers (Toll-like receptor 4, Tumor 
Necrosis Factor-Alpha [TNF-α], Interleukin [IL]-1 beta, and 
IL-6), and symptoms-related characteristics (depression/anxiety, 
fatigue, sleep quality, and cognition).
Methods: We conducted a 6-month longitudinal study of 40 SAH 
survivors (average age: 56.9 years, 32.5% male). Multi-trajectory 
latent class growth analysis was used to identify salient patient 
groupings based on the trajectories of objective sleep parame-
ters—sleep efficiency (SE), sleep onset latency (SOL), wake after 
sleep onset (WASO), and total sleep time (TST)—assessed using 
actigraphy at 2, 3, and 6 months. Sociodemographic, clinical, and 
symptom-related characteristics (at 2 months) and inflammatory 
biomarkers (at 2, 3, and 7 days and 2 months) were compared 
among trajectory groups using bivariate analyses. Statistical signifi-
cance was set at p < 0.1.
Results: Two trajectory groups were identified: Group 1 (n = 24; 
“high SE/short SOL/short WASO/adequate TST”) and Group 2 
(n = 16; “low SE/long SOL/long WASO/insufficient TST”). The 
mean scores of all sleep parameters remained stable across all three 
time points (2, 3, and 6 months) in both groups, except for SOL, 
which significantly decreased in Group 2, but remained higher 

than that of Group 1. Individuals in Group 1 (vs. Group 2) were 
more likely to be female and had lower plasma levels of TNF-α 
and IL-6 at days 3 and 7 post-SAH, respectively. Individuals in 
Group 1 (vs. Group 2) performed better in the following cognitive 
domains: immediate memory, visuospatial/constructional ability, 
attention, and delayed memory tasks at 2 months.
Conclusion: Significant differences between the two trajectory 
groups were observed in gender proportion, TNF-α and IL-6 
plasma levels, and cognitive domains. These findings may help 
healthcare providers identify patients at risk of developing sleep 
disturbances. Our study suggests inflammation as a plausible 
mechanism of sleep disturbances.
Support (if any): Support: NIH/NINR K23NR017404
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DISORDERS AND CARDIOVASCULAR DISEASE-
RELATED MORTALITY IN THE UNITED STATES: A 
RETROSPECTIVE ANALYSIS
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Introduction: Epidemiological evidence suggests that sleep disorders 
(SD) are frequently comorbid with cardiovascular diseases (CVD) 
and have a bidirectional correlation. The increasing prevalence of 
sleep disorders worldwide is associated with an increase in CVD 
and its resultant mortality. The objective of our study is to evaluate 
temporal trends and disparities in sleep disorders and CVD-related 
mortality among adults in the United States from 1999 to 2020.
Methods: We analyzed the Centers for Disease Control and 
Prevention’s Wide-ranging Online Data for Epidemiologic 
Research (CDC WONDER) for death certificates (1999-2020) 
of adults □45 years, with SD and CVDs. Age-adjusted mortality 
rates (AAMR) per 100,000 and annual percent change (APC) 
were calculated through Joinpoint regression. We used ICD-10 
codes to identify sleep disorders (G47) and CVD (I00-I99).
Results: Between 1999 and 2020, 174,649 deaths attributed to 
CVD and SD were reported in the US. The AAMR increased 
from 1999 to 2006 [APC=13.6* (95% CI: 11.7 to 16.9)], then 
rose gradually until 2018 [APC=7.04* (95% CI: 5.9 to 7.6)], with 
a steep rise from 2018 to 2020 [APC=15.5* (95% CI: 10.6 to 
18.1)]. Men had higher AAMR than women (9.6 vs 4.3 respec-
tively). African Americans had the highest AAMR (8.1) while 
Asians had the lowest (1.9). Geographically, the Midwest had 
the highest AAMR (8.1) while the Northeast (4.8) had the low-
est, with small metropolitan areas (7.7) surpassing large metros 
(5.6). States above the 90th percentile were Oregon, Wyoming, 
Montana, Minnesota, and South Dakota.
Conclusion: CVD and SD-related mortality spiked over two 
decades, especially among African Americans, men, and resi-
dents of Midwestern and small metropolitan US. Targeted strat-
egies are needed for prevention, early diagnosis, and CVD and 
SD burden reduction.
Support (if any): 
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Introduction: There is a complex cause-effect relationship 
between sleep disorders and diabetes mellitus (DM), with an 
increased risk of DM in adults with sleeping disorders and 
patients with DM who have poor sleep quality, sleep duration, 
and obstructive sleep apnea. Despite this, the relation between 
sleep inequities and diabetes-related mortality among diverse 
demographic groups remains underexplored. This retrospective 
cross-sectional study examines the temporal trends and dispar-
ities in mortality due to sleep disorders and DM in the adult 
United States (US) population from 1999 to 2020.
Methods: We used death certificate data from the US CDC 
WONDER database of adults ≥25 years old with DM and sleep 
disorders. Age-adjusted mortality rates (AAMRs) per 1,000,000 
population, annual percent change (APC), and average annual 
percent change (AAPC) were calculated through Joinpoint regres-
sion and stratified by gender, race, region, and age groups. We used 
ICD-10 codes for sleep disorders (G47) and DM (E10-E14).
Results: Between 1999 and 2020, a total of 80,842 deaths attrib-
uted to sleep disorders were reported among adults with DM with 
an overall AAMR of 16.67. The AAMR increased from 1999 to 
2006 [APC = 17.94*(95% CI: 15.1 to 22.4)], followed by a steady 
rise until 2018 [APC = 6.02*(95% CI: 4.6 to 6.8)], and a sharp rise 
thereafter [APC = 17.3*(95% CI: 10.4 to 20.8)]. Men had double 
the AAMRs than women (23.2 vs 11.5 respectively) with AAPC 
of 11.35* vs 10.18* respectively. Non-Hispanic (NH) American 
Indians had the highest AAMRs (24.2) followed by NH Black 
(21.2), NH Whites (16.9), Hispanics (11.9), and NH Asians (5.5). 
Among different age groups, individuals aged 75-84 had the high-
est mortality rate (57.8) followed by the 65-74 years age group 
(50.1). Geographically, the Midwest had the highest AAMR (20.8), 
followed by the West (18.8), South (15.7), and Northeast (11.5). 
AAMRs were higher in rural areas (18.8) than urban areas (15.9).
Conclusion: Over the past two decades, the mortality from sleep 
disorders and DM among adults in the US has been on the rise, 
especially among males, who have double the mortality rates as 
compared to females, NH American Indians, and residents of 
rural and Midwestern regions.

Support (if any): 
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Introduction: Obstructive sleep apnea (OSA) affects nearly eighty 
percent of patients with atrial fibrillation (AF), but most remain 

undiagnosed. The need to efficiently diagnose and manage patients 
with AF and other arrhythmias is expected to grow as OSA is 
increasingly recognized as a key modifiable risk factor. Adding 
home sleep apnea testing capability to Holter ECG monitors that 
are already used to assess arrhythmias could facilitate OSA detec-
tion and treatment. SANSA (Huxley Medical, Inc.) is a multi-di-
agnostic chest-worn patch capable of recording ten physiological 
channels—including ECG, oximetry, and respiratory effort—and 
was previously validated for diagnosis of OSA against gold stand-
ard polysomnography. This study used the monitor to character-
ize the presence of OSA and arrhythmias in an electrophysiology 
cohort indicated for ambulatory cardiac monitoring.
Methods: Patients wore the monitor for twenty-four hours as 
part of an ongoing clinical investigation. The apnea-hypopnea 
index was calculated using the monitor’s automated HSAT 
algorithm using the three percent (AHI-3%) and four percent 
(AHI-4%) desaturation threshold criteria. OSA prevalence was 
determined using an AHI cutoff  of five events per hour. Expert 
cardiac technicians reviewed ECG records to identify AF and 
other common cardiac arrhythmias.
Results: Data from thirty subjects were available at the time of 
analysis (73% male, age 52±17 years, BMI 31±8 kg/m2, 70% 
White, 23% Black, 3% Asian, 10% non-Hispanic). Overall OSA 
prevalence was 67% using AHI-3% (20/30, 13.3±15.6 [mean ± 
standard deviation]) and 43% using AHI-4% (13/30, 8.0±12.7). 
Among subjects with a finding of OSA, 50% (10/20) were mod-
erate and 10% (2/20) were severe using AHI-3%, and 31% (4/13) 
were moderate and 15% (2/13) were severe using AHI-4%. OSA 
was most common in subjects with AF (AHI-3%: 86% [6/7], 
AHI-4%: 57% [4/7]), bi/tri/quadrigeminy (AHI-3%: 90% [9/10], 
AHI-4%: 50% [5/10]), and ventricular tachycardia (AHI-3%: 
100% [2/2], AHI-4%: 50% [1/2]). No subjects with a finding of 
OSA reported a prior OSA diagnosis.
Conclusion: These data highlight the opportunity for a multi-di-
agnostic monitor to efficiently detect undiagnosed or untreated 
OSA during routine Holter monitoring. Collaborating with car-
diologists and electrophysiologists to offer streamlined referral 
pathways could expedite OSA detection and treatment.
Support (if any): Huxley Medical, Inc.
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Introduction: A run-in period is sometimes used in randomized 
clinical trials to exclude non-adherent participants, yet its influ-
ence on adherence and statistical power remains underexplored 
in obstructive sleep apnea (OSA) trials with continuous positive 
airway pressure (CPAP) intervention. Using Sleep Apnea Stress 
Study (SASS, NCT00607893) data, we aimed to assess how 
excluding the run-in period affects key clinical outcomes.
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Methods: We generated adherence models and estimated 
power considering scenarios with and without use of a run-in 
period. Without use of the run-in period, adherence for previ-
ously excluded patients was adjusted to 0-100% of the observed 
adherence post-randomization. Power estimates were based on 
two-sided t-tests with sample sizes reflecting randomized groups 
and the full potential sample, assuming inclusion of previously 
excluded participants.
Results: Post-randomization CPAP adherence among partici-
pants who completed the 2-week run-in period was 58%. Without 
the run-in, adherence for the previously excluded group post-ran-
domization ranged from 47% (0% adjusted adherence) to 59% 
(100% assuming adherence equivalent to randomized partici-
pants). Power to detect a large standardized effect size(0.8) in 
clinical outcome biomarkers of soluble interleukin-6 receptor 
and augmentation index increased from 0.80 (with run-in and 
observed adherence) to 0.93 (without run-in and 100% adjusted 
adherence). Power for systolic blood pressure (SBP) detection rose 
from 0.34 (with run-in and observed adherence) to 0.47 (without 
run-in and 100% adjusted adherence). Without the run-in period, 
if  sample size subsequently increased to include previously 
excluded participants, statistical power was enhanced, even if  
previously excluded participants maintained the same post-ran-
domization adherence. If sample size was fixed, including previ-
ously excluded participants modestly improved power only when 
adherence approximated that of randomized participants. Under 
other adherence scenarios, power was diminished. Observed SBP 
differences were smaller than hypothesized, which may contribute 
to reduced power for SBP detection under these models.
Conclusion: Run-in period exclusion potentially enhances statis-
tical power, particularly with larger sample size or high adherence 
among previously excluded participants. However, advantages 
diminish when adherence is lower among the excluded cohort. 
Findings underscore the need for careful consideration of antic-
ipated adherence and sample size adjustments when integrating 
the run-in period in CPAP clinical trials in OSA.
Support (if any): This work was supported by NIH HL079114-02.
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Introduction: Despite the abundance of polysomnography (PSG) 
data, the limited summary metrics used in existing approaches 
may not provide the most informative insights for clinical deci-
sion-making. We hypothesized that a new data-driven clustering 
method using the entire multimodal raw PSG data could enable 
a precise risk stratification approach. We leveraged a new clinical 
data set to facilitate this data-driven approach and create a novel 
Foundation Model.

Methods: We utilized 10,000 PSGs conducted at the Cleveland 
(1/2012-12/2022) and custom artificial intelligence techniques 
that incorporate time-series data, to develop a Foundation 
Model from raw PSG data. We optimized this new model to clas-
sify sleep stages, respiratory events, and oxygen desaturations. 
Resulting embeddings were used to cluster patients into distinct 
risk groups with a k-means algorithm. Baseline characteristics 
were compared between risk groups using chi-square tests for 
categorical variables and Welch’s ANOVA for continuous varia-
bles. Means and standard deviations are reported.
Results: Optimal stratification of embeddings was achieved with 
five clusters. Resulting risk groups (RG) had a graded increase 
in age, male predominance, cardiovascular risk factors, and 
sleep-disordered breathing(SDB) severity from RG1(n=3,357) 
to RG5(n=363). Males were more prevalent in RG4(n=1,144; 
60.8%) and RG5(66.4%) and least in RG2(n=1,877; 37.6%). 
Body mass index was lowest in RG2(32.7±9.1kg/m2) and 
highest in RG5(35.4±10.4kg/m2). RG4 and RG5 were the old-
est(58.6±16.1years) and RG2 the youngest(44.0±15.0years). 
RG1 had intermediate SDB with apnea hypopnea index 
(AHI:12.4±12.4), total sleep time (TST:328±61.1min), and risk 
(hypertension:59.8%,diabetes II:32.7%), and lowest cognitive 
impairment(14.1%). RG2 had the mildest SDB (AHI:5.4±6.4), 
longest TST (342±71.6min), and lowest cardiovascular risk 
(hypertension:47.5%,diabetes II:24.7%). RG3(n=2,867) had 
intermediate SDB and risk. RG4 had more abnormal PSG meas-
ures (AHI:22.7±13.2, TST:201±73.9min), more risk (hyper-
tension:75.6%,diabetes II:65.2%), and highest major adverse 
cardiovascular events (43.6%) but lowest migraine (11.5%). 
RG5 had the most severe SDB (AHI:37.3±39.0), lowest TST 
(98.4±89.0min), and high risk (hypertension:77.4%,diabetes 
II:44.6%). All p-values were < 0.001.
Conclusion: We created a Polysomnographic Foundational 
Model to stratify patients into risk groups characterized by dif-
ferent comorbidities not completely explained by traditional 
measures. RG4 and RG5 exhibited more severe SDB and unique 
clinical characteristics that prompt future investigation and war-
rant more attention from healthcare providers.
Support (if any): IBM Discovery Accelerator, AIM Award, NIH 
1R21HL170206-01
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Introduction: Perioperative sleep disturbance is a risk factor for 
postoperative delirium (POD). The two-fold aim of this study is 
to: evaluate the relationship between perioperative sleep distur-
bance and POD after cardiac surgeries (CS); and examine sleep 
recovery after cardiac surgeries in patients with and without 
POD.
Methods: We followed the Arksey and O’Malley framework 
for scoping review. Following the PRISMA statement and 
using keywords, we electronically searched five different elec-
tronical databases (PubMed, Cumulated Index to Nursing and 
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Allied Health Literature, Web of Science, Scopus, EMBASE). 
The search was conducted in July 2024 with no date limitation. 
Original English articles that assessed sleep and POD in patients 
who had CS were eligible.
Results: Of the 14 included studies (28.5% interventional), most 
studies were from Iran (29%) followed by China (29%) and the 
US (21%). Reports indicated that the incidence of POD ranged 
from 5.3% to 50%. Patients who developed POD during hospital-
ization had significantly higher postoperative self-reported sleep 
disturbances after 3 years. Also, POD patients had a significantly 
higher Pittsburg Sleep Quality index (>5) one year after surgery. 
Preoperatively, high apnea-hypopnea index, low sleep efficiency, 
short sleep duration, and a high non-rapid eye movement arousal 
index predicted POD, indicating patients with poor sleep quality 
and insomnia are more likely to develop POD after CS. Although 
dexmedetomidine (an anesthetic) did not improve sleep quality 
30, 60, 90, and 180 days after surgery compared to a placebo, 
it did help prevent POD. However, melatonin (3 mg) improved 
sleep quality when compared to Oxazepam (10 mg) after surgery.
Conclusion: Poor sleep quality and insomnia are the most com-
mon perioperative sleep disturbances and risk factors for POD. 
Melatonin improved post-surgery (in hospital) sleep quality 
but had no impact on POD. In contrast, dexmedetomidine pre-
vented POD but did not improve post-hospital discharge sleep 
quality. Patients may need at least one month to achieve pre-
operative sleep quality, which may not necessarily be classified 
as good-quality sleep. Therefore, full sleep recovery may take 
3 to 6 months post-CS. More research on the effectiveness of 
non-pharmacological interventions targeting sleep improve-
ment, such as earplugs and eye masks after surgery, is warranted.
Support (if any): 
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Introduction: Increased likelihood of poor sleep and OSA have 
been associated with both cardiovascular conditions (CVC) and 
type 2 diabetes mellitus (T2DM). A CV-T2DM comorbidity may 
be associated with a greater risk for sleep and respiratory distur-
bances. In this study, polysomnographic (PSG) measures and 
Pittsburgh Sleep Quality Index (PSQI) were compared between 
4 patient groups: CVC, T2DM, CVC-T2DM, and controls.
Methods: From 1678 consecutive diagnostic PSGs, patients 
were excluded with < 120 minutes of total sleep time (TST), his-
tory of shift work and significant psychiatric and medical condi-
tions other than CVC and T2DM. This yielded 36 CVC patients 
(18 women, 7 white, M[age]=55.3±13.7, M[BMI]=33.3±8.6), 
57 T2DM patients (37 women, 8 white, M[age]=57.7±11.9, 
M[BMI]=34.8±6.2), 10 CV-T2DM patients (4 women, 3 white, 
M[age]=63.5±14.5, M[BMI]=29.1±3.7), and 271 controls (151 
women, 90 white, M[age]=49.3±15.1, M[BMI]=34.6±7.8). 
MANCOVA was used for between-group comparisons of TST, 
N1%, N3%, REM%, sleep latency, REM latency, sleep effi-
ciency, wake after sleep onset, awakenings, arousal index, AHI, 

SpO290% nadir, time (minutes) below SpO290%, and PSQI. 
Covariates were sex, age and BMI.
Results: MANCOVA revealed significant group effects on PSQI 
(p=0.02) and, of all PSG variables, on time below SpO290% 
(p=0.05). LSD post-hoc comparisons with controls revealed higher 
PSQI in CVC patients (M[CVC]=10.4±4.6 vs. M[Controls]=8.4±3.4 
(p=0.01), and longer time below SpO290% in CVC-T2DM 
patients (M[CVC-T2DM]=30.1±70.0 vs. M[Controls]=8.1±28.7 
(p=0.04). No other between-group comparisons were signif-
icant. Mean group AHI and SpO290% nadir values were, 
respectively: AHI: M[CVC]=16.1±19.9, M[T2DM]=21.7±24.4, 
M[CVC-T2DM]=12.9±11.9, M[Controls]=15.8±20.5; SpO2% 
nadir: M[CVC]=83.5±11.1, M[T2DM]=82.9±10.2, M[CVC-
T2DM]=83.0±9.6, M[Controls]=85.6±8.0.
Conclusion: PSG-defined sleep and respiratory disturbance var-
iables were essentially the same in these small samples of CVC, 
T2DM and comorbid CVC-T2DM patients, and did not differ 
from controls, with one exception: CVC-T2DM patients spent 
more time with SpO2 below 90% relative to controls, suggesting 
the possibility of a cumulative effect of CVC-T2DM comorbid-
ity on respiratory parameters. As PSQI was higher in the CVC 
group in comparison with controls, subjective sleep quality in 
these patients may relate to factors other than PSG variables.
Support (if any): none
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Introduction: A strong association between obstructive sleep 
apnea (OSA) and obesity has been well documented, however, 
not all obese OSA patients show similar comorbidities. Two 
of the most common comorbidities shown by such patients 
are hypertension and diabetes. Hypertension accompanying 
OSA may reflect increased sympathetic nervous system activity, 
decreased baroreflex sensitivity, vascular endothelial dysfunc-
tion, and altered metabolism of salt and water, all of which have 
been demonstrated to accompany disordered breathing during 
sleep. In addition to OSA, other aspects of sleep architecture 
and disrupted chronobiology, including short duration sleep, 
sleep-related movement disorders (restless legs syndrome (RLS)/
periodic limb movements of sleep (PLMS), bruxism), and cir-
cadian rhythm disruption have been associated with prevalent 
and/or incident hypertension. The objective of this work was to 
explore/ examine whether visceral fat and sleep measures would 
differentiate patients with obesity and obstructive sleep apnea 
(OSA)/phenotypes. A secondary objective was to determine 
which sleep and metabolic variables predicted hypertension in 
obese patients.
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Methods: An observational, cross-sectional study was con-
ducted comparing three obesity/phenotypes: 1) Obesity/OSA 
without hypertension or diabetes; 2) Obesity/OSA with hyper-
tension; 3) Obesity/OSA with hypertension and diabetes. 
Polysomnographic (PSG) measures of sleep and self-reported 
aspects of sleep together with novel measures of lipid and glu-
cose metabolism (Metabolic Score for Visceral Fat (METS-VF), 
Metabolic Score for Insulin Resistance (METS-IR)) were com-
pared between groups. Multiple regression models were used to 
determine which variables predicted group status.
Results: Patients with obesity/OSA and hypertension had a 
shorter total sleep time and a longer time of wakefulness after 
sleep initiation (WASO). These measures were associated with 
hypertensive group status using multiple regression models, 
which incorporated both visceral fat (METS-VF) and insu-
lin resistance (METS-IR). Both lower total sleep time (TST) 
(OR=0.988, p=0.05) and higher METS-VF (OR=10.315, 
p=0.05) independently predicted hypertensive group status 
(χ2 =11.591, p=0.021; R2 = 0.218). No such associations were 
observed for METS-IR. Sleep measures did not differentiate the 
group that included diabetes.
Conclusion: Our data suggest that, in a Mexican population 
with marked obesity and severe sleep apnea, hypertension was 
related to sleep duration and continuity.
Support (if any): This work was supported by UNAM-PAPIIT 
32-IN216919
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Introduction: The majority of adults with inflammatory bowel 
disease (IBD) experience disability which is not fully explained 
by disease activity. Up to 80% of adults with IBD experience 
poor sleep health, which is associated with disability in other 
populations; however, the relationship between disability and 
sleep health among patients with IBD is largely unexamined. 
The purpose of this study was to compare the sleep health char-
acteristics of those with and without IBD-related disability.
Methods: We recruited adults (18 to 59 years old) with IBD 
from a single academic medical center from 2022 to 2024. We 
measured disease activity using the Manitoba IBD Index and 
sleep using the PROMIS Sleep Disturbance and PROMIS Sleep-
Related Impairment scales, the Insomnia Severity Index, and 14 
days of wrist-worn actigraphy (Phillips Spectrum Plus, Phillips 
Respironics). We asked participants how many days they missed 
or had at least 50% reduced productivity in paid work or house-
hold work or missed leisure activities in the last 3 months related 
to their IBD. Disability was defined as missing six or more day 
over three months. We conducted bivariate analyses and logistic 
regressions to study associations.
Results: Among 83 adults with IBD [mean age = 40.4 years (SD 
10.7), 59 (71.1%) were female, 56 (71.1%) had Crohn’s disease], 
and 49 (62.0%) had IBD-related disability. Patients with disabil-
ity had more severe sleep disturbance (56.4 vs. 51.0, p <.001), 
sleep-related impairment (58.3 vs 50.3, p <.001), more severe 
insomnia (12.7 vs. 9.4, p =.029), and actigraph-measured higher 

wake after sleep onset (41.6 minutes vs. 34.0 minutes, p = 0.012) 
and lower sleep efficiency (85.1% vs. 87.9%, p = 0.032) compared 
to those without disability. After controlling for age and disease 
activity, sleep-related impairment (OR = 1.1, 95% CI 1.03, 1.15) 
was independently associated with disability.
Conclusion: Patients with IBD-related disability experience poor 
sleep health. Sleep related daytime impairment uniquely con-
tributed to disability when controlling for disease activity. Sleep 
interventions need to be tested in adults with IBD to determine 
if  they are effective at addressing disability in this population.
Support (if any): Mayo Clinic Bonner Fund
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Introduction: Nonrestorative sleep (NRS) is a subjective day-
time symptom reflecting poor sleep quality. We recently demon-
strated a longitudinal association between NRS and increased 
mortality in US community adults. NRS has been reported to 
co-occur with physical and mental conditions and to predict 
the development of common chronic conditions such as diabe-
tes, hypertension, obesity, and depression. However, it remains 
unclear whether NRS comorbid with common chronic condi-
tions accelerates mortality.
Methods: We analyzed data from the Multi-Ethnic Study of 
Atherosclerosis (MESA), a community-based cohort study in 
US. The analysis included data from 5,818 adults who provided 
self-reported sleep-related information during the follow-up 
period from 2005 to 2015. The sample was categorized into 
four groups based on the presence of NRS and specific condi-
tions including diabetes, hypertension, obesity, and depression: 
(1) NRS-/chronic condition (CC)- (reference), (2) NRS+/CC-, 
(3) NRS-/CC+, and (4) NRS+/CC+. We compared the multi-
variable-adjusted hazard ratios for all-cause mortality among 
the four groups using Cox proportional hazards regression. We 
applied three different models to adjust for the known poten-
tial confounders including demographic, cardiovascular, and 
sleep-related variables. Furthermore, we examined the interac-
tion between NRS and each condition by calculating the index 
of interaction (relative excess risk due to interaction; RERI).
Results: A total of 863 deaths (14.8%) were reported over a 
median (interquartile range) follow-up period of 9.4 (9.0–9.8) 
years. The NRS+/CC+ group had a higher mortality risk com-
pared to the NRS-/CC- group for all conditions. Relative increases 
in hazard ratio of the NRS+/CC+ group compared to the NRS-/
CC+ group varied across conditions: diabetes, +123%; hyperten-
sion, +33%; obesity, +85%; and depression, +62% in the fully 
adjusted model. Notably, the elevated mortality risk associated 
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with chronic conditions comorbid with NRS was independent of 
self-reported sleep duration and nocturnal insomnia symptoms. 
A significant interaction was observed between NRS and diabe-
tes (RERI 0.98, 95% CI: 0.02–1.94).
Conclusion: Our findings suggest that NRS accelerates chronic 
condition-related mortality in community adults, independently 
of subjective sleep duration and insomnia symptoms. These 
results underscore the clinical and epidemiological importance 
of addressing NRS.
Support (if any): MHLW, Government of Japan (Grant num-
bers; #21FA1002, #22FA2001, and #24FA1001), Intramural 
Research Grant for Neurological and Psychiatric Disorders of 
NCNP (#6-1)
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INCREASE ALL-CAUSE MORTALITY
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Introduction: Co-morbid insomnia and sleep apnea (COMISA) 
is associated with increased mortality. However, it remains 
unclear whether COMISA exerts cumulative deleterious impact 
on autonomic regulation to augment incidence of deaths com-
pared to insomnia alone and OSA alone. This study aimed to 
evaluate an association of heart rate variability (HRV) as a 
marker of autonomic burden to all-cause mortality in patients 
with COMISA.
Methods: 5023 participants who underwent unattended pol-
ysomnography and completed sleep questionnaires on insomnia 
and daytime impairment from the Sleep Heart Health Study 
were included. The diagnosis of COMISA required the crite-
ria for both insomnia (difficulties initiating sleep, maintaining 
sleep, and/or early morning awakenings on 16-30 times/month 
and daytime impairment) and sleep apnea (an apnea-hypopnea 
index [AHI]≥15 events/h) to be met. HRV measures were com-
puted from a 5-min ECG segment extracted during wakefulness 
prior to sleep and sleep using linear methods, detrended fluctu-
ation analysis, entropy, symbolic dynamics, deceleration capac-
ity (DC) and acceleration capacity (AC). Analysis of covariance 
controlling for relevant covariates was used to compare differ-
ences in HRV characteristics among control, insomnia, OSA, 
and COMISA groups. Multivariable-adjusted Cox analysis and 
receiver operating characteristic analysis were conducted to esti-
mate the associations between HRV metrics and all-cause mor-
tality in COMISA subgroup.
Results: Of the 5255 participants, 2697 (51.6%) were controls 
without insomnia or OSA, 170 (3.3%) had only insomnia, 2221 
(42.5%) had only OSA, and 137 (2.6%) had COMISA. 42 deaths 
occurred in COMISA (30.6%). By comparisons of HRV metrics 
among these 4 groups, patients with COMISA were associated 
with elevated autonomic burdens, showing decreased parasym-
pathetic activity during wakefulness and sleep compared to con-
trols. In the multivariable Cox model, DC was an independent 
predictor associated with all-cause mortality in COMISA dur-
ing wakefulness (hazard ratio [HR], 0.91; 95%CI, 0.84-0.99; 
P=0.026) and sleep (HR, 0.86; 95%CI, 0.77- 0.96, P=0.007). DC 

demonstrated favorable performance in identifying mortality 
risk in COMISA during wakefuless (the area under the curve, 
AUC, 0.78) and sleep (AUC, 0.76).
Conclusion: COMISA predisposed HRV impairments to be 
related to increased all-cause mortality through decreased par-
asympathetic function. Further studies are warranted to inves-
tigate the role of autonomic burden in clinical outcomes of 
COMISA.
Support (if any): NYFC (82301290)
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DISTINGUISHING PATTERNS OF COMORBIDITY 
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Introduction: Obstructive sleep apnea (OSA) is a prevalent dis-
order associated with numerous comorbidities, including car-
diometabolic and neuropsychiatric diseases. Heterogeneity in 
presentation and multi-morbidity complicates disease manage-
ment. This analysis adopts a validated data-driven approach, 
age-dependent topic modeling (ATM; PMID 37814053), to 
group OSA-related diagnoses into longitudinal trajectories, elu-
cidating comorbidity progression and its relationship with OSA.
Methods: We analyzed longitudinal electronic health records 
(EHR) from 38,600 OSA patients in the Mass General Brigham 
(MGB) system using 411 diagnoses previously associated with 
OSA. OSA status was ascertained with a validated algorithm 
incorporating EHR and available polysomnography (PSG). 
ATM analysis then grouped incident EHR diagnoses into 
age-dependent patterns (topics) optimized to predict future diag-
noses from any given age. Model weights were used to calculate 
individualized risk scores for each topic, which were standard-
ized and tested for association with OSA in a separate valida-
tion cohort of 7,774 OSA cases and 15,294 controls, matched 
2:1 on propensity score (accounting for age, sex, BMI, ancestry, 
and healthcare utilization), and further adjusted for residual 
confounding.
Results: ATM identified 17 distinct age-dependent comorbidity 
topics in OSA patients. Of these, 14 were significantly associ-
ated (p< 0.05/17) with higher scores in OSA cases, representing 
greater risk for diverse conditions including neuropsychiatric, 
cardiometabolic, and respiratory disorders. The strongest asso-
ciations were observed for: 1. A neuropsychiatric topic (β=0.43, 
p< 1.88e-222), progressing from mood disorders (early-adult-
hood) to insomnia (middle-age) and cognitive decline (old-age). 
2. A respiratory-cardiovascular topic (β=0.35, p< 1.35e-147), 
progressing from chronic respiratory infections (childhood) to 
hearing loss and hypertension (middle-age), and cardio-vascular 
disease (old-age). For example, a 60-year-old with prior mood 
disorders and incident insomnia is expected to score high in the 
neuropsychiatric topic, a scenario observed more frequently in 
OSA, suggesting risk of later cognitive decline.



A497

B. Clinical Sleep Science and Practice VIII. Sleep and Medical Disorders

SLEEP, Volume 48, Supplement 1, 2025

Conclusion: This study highlights associations between OSA 
and distinct multimorbidity patterns and suggests age-depend-
ent comorbidity progression as a framework for understanding 
comorbidity burden in OSA. These findings have potential to 
guide targeted management strategies and interventions. Future 
work will integrate longitudinal data and OSA endotypes to fur-
ther investigate disease heterogeneity and explore physiologically 
relevant pathways.
Support (if any): This study was supported by NIH 
R01HL153805 and the AASM Foundation 338-SR-24.
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Introduction: Obesity and Obstructive Sleep Apnea (OSA) are 
two of the most prevalent conditions in nutrition sciences and 
sleep medicine, respectively. Obesity is the strongest risk factor 
for OSA and its consequent mortality. Therefore, the objective of 
our study is to evaluate temporal trends and disparities in OSA 
mortality among adults with obesity stratified by gender, race, 
and age groups in the United States (US) from 1999 to 2020.
Methods: This retrospective analysis used death certificate data 
from the US CDC WONDER database of adults ≥25 years with 
obesity and OSA. Age-adjusted mortality rates (AAMRs) per 
1,000,000 population, annual percent change (APC), and aver-
age annual percent change (AAPC) were calculated through 
Joinpoint regression. We used ICD-10 codes for OSA (G47.3) 
and obesity (E66).
Results: Between 1999 and 2020, a total of 67,999 deaths attrib-
uted to OSA and obesity were reported with an overall AAMR 
of 14.28. The AAMR increased from 1999 to 2006 [APC = 
13.93*(95% CI: 7.8 to 22.5)], followed by a steady increase 
from 2006 to 2018 [APC = 4.89 (95% CI: -0.45 to 18.6)], and a 
sharp rise thereafter [APC = 13.3*(95% CI: 5.4 to 18.2)]. Men 
had higher AAMRs than women (17.85 vs 11.02 respectively) 
with AAPC of 8.49 vs 8.22 respectively. Non-Hispanic (NH) 
American Indians had the highest AAMRs (21.3) followed by 
NH African Americans (20.9), NH Whites (14.4), Hispanics 
(9.3), and NH Asians (3.1). Among different age groups, indi-
viduals aged 65-74 had the highest mortality rate (33.5) followed 
by the 75-84 years age group (28.9). Geographically, the West 
had the highest AAMR (16.5), followed by the Midwest (16.4), 
South (13.5), and Northeast (10.6). AAMRs were higher in rural 
areas (17.1) than urban areas (13.7).
Conclusion: An overall increasing trend in mortality was seen 
in adults with obesity due to OSA in the US from 1999 to 2020. 
There are notable disparities in mortality among NH American 
Indians, males over 65 years, and residents of rural and western 
regions. This highlights the need for early diagnosis of OSA in 
obese patients and timely intervention such as weight loss and 
CPAP in high-risk populations.
Support (if any): 
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CPAP ADHERENCE TRAJECTORY AND GLYCEMIA 
AMONG PATIENTS WITH TYPE 2 DIABETES AND 
OBSTRUCTIVE SLEEP APNEA
Xiao Tan1
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Introduction: Despite evidence of a relationship among obstruc-
tive sleep apnea (OSA), metabolic dysregulation, and diabetes, it 
is uncertain whether long-term continuous positive airway pres-
sure (CPAP) treatment can improve glycemia among patients 
with type 2 diabetes and OSA.
Methods: CPAP adherence and personal data were collected 
among 329 participants in the Swedish sleep apnea registry 
(SESAR). Glycated hemoglobin A1c (HbA1c) were obtained 
from the Swedish National Diabetes register (NDR) during a 
median follow-up of 2.2 years. Linear mixed models were used 
to investigate how CPAP usage changed longitudinally and how 
the change integrated to HbA1c’s trend.
Results: Long term moderate and high CPAP adherence was 
associated with reduction in HbA1c compared to low adherence, 
with the multivariable‐adjusted β coefficients of -4.567 (-7.781, 
-1.353), and -4.784 (-8.313, -1.255), respectively. Joint analyses 
with baseline and trajectories of CPAP adherence show that, 
compared to irregular-low users, those regular users with mod-
erate and high trajectories over time experienced reduction in 
HbA1c, with the multivariable‐adjusted β coefficients of -5.830 
(-9.419, -2.240), and 5.316 (-8.978, -1.653), respectively.
Conclusion: Among patients with established OSA and T2D, 
we found evidence that moderate and high CPAP therapy over 
several years significantly improve HbA1c over low adherence. 
Early identification of patients with irregular use and low adher-
ence could improve glycemia by further interventions.
Support (if any): 
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Introduction: Patients admitted to the intensive care unit (ICU) 
due to acute respiratory failure (ARF) frequently experience 
sleep disturbances which can persist for years. Our study aims 
to assess the relationship between clinical characteristics and 
insomnia severity in ARF ICU survivors.
Methods: This is a secondary analysis of the mobile critical 
care recovery program (mCCRP) clinical trial (n = 466) which 
included patients 18 years or older admitted with ARF requiring 
invasive ventilation at 4 Indiana hospital ICUs. Demographics, 
comorbidities, and clinical characteristics were assessed using 
the electronic medical record during the index admission. 
Severity of illness was assessed using the Acute Physiology and 
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Chronic Health Evaluation Score (APACHE-II). Sleep quality 
was assessed with the Insomnia Severity Index (ISI) at ICU dis-
charge. ISI scores range from 0 to 28, with higher scores indicat-
ing worse insomnia. Patients who completed an ISI at discharge 
were included in this analysis. Logistic regression was performed 
to measure the relationship between demographic and clinical 
characteristics and odds of clinically significant insomnia.
Results: A total of 362 patients were included in the analysis. 
The mean age of the cohort was 55.2 years (SD 14.0), 53.6% 
were female, 37.6% identified as Black, and 17.7% had pre-exist-
ing sleep disorders. Of the 362 patients, 31.2% reported clinical 
insomnia and 29.6% reported subthreshold insomnia at ICU dis-
charge. Patients with clinical insomnia had significantly higher 
pre-ICU diagnoses of anxiety (47%) compared with those with 
subthreshold insomnia (31%) or no insomnia (25%, p =0.001). 
Participants with clinical insomnia also had higher rates of pre-
ICU depression (53%) compared with those with subthreshold 
insomnia (31%) or no insomnia (25%, p = 0.032). In a logistic 
regression model, patients with pre-ICU anxiety had a signif-
icantly higher odds of developing clinical insomnia (OR 2.07, 
95% CI 1.17 – 3.65). Additionally, patients with a neurologic 
etiology for their ARF admission had higher odds of clinical 
insomnia (OR 3.12, 95% CI 1.35 – 7.22).
Conclusion: Insomnia was highly prevalent in our cohort. 
Mental health and neurological diagnoses were significant 
risk factors for post-ICU sleep dysfunction. Future research is 
needed to help determine interventions to reduce sleep distur-
bances during and after critical illness.
Support (if any): 
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Introduction: Dermatological diseases (DD), including derma-
titis, psoriasis, and vitiligo, impact millions worldwide and are 
increasingly linked to sleep disturbances. Symptoms like pruritus 
disrupt sleep, triggering pro-inflammatory states that can worsen 
these conditions and their comorbidities. Despite these connec-
tions, this field remains underexplored. This study examined the 
influence of DD, individually and combined, on sleep param-
eters, the prevalence of sleep disorders, and associations with 
inflammatory and cardiometabolic biomarkers using data from 
the 4th edition of the São Paulo Epidemiological Sleep Study 
(EPISONO).
Methods: Data from 743 participants (20–80 years) who com-
pleted the EPISONO General Health Questionnaire were 
analyzed. Among these, 86 were identified with DD: derma-
titis (n=59), psoriasis (n=19), vitiligo (n=8), and coexisting 
DD (n=8), compared to 657 Non-DD individuals. Propensity 

score matching (PSM) was applied to create 86 balanced pairs 
matched by age, sex, ethnicity, and socioeconomic status. 
Polysomnography (PSG), validated sleep questionnaires, and 
biochemical markers were assessed.
Results: Participants with DD experienced significantly poorer 
sleep quality compared to the Non-DD group. Excessive daytime 
sleepiness was 2.11 times more prevalent in individuals with der-
matitis and 6.36 times higher in those with vitiligo. Psoriasis was 
linked to reduced mean oxygen saturation and elevated high-sen-
sitivity C-reactive protein, reflecting an increased cardiovascular 
risk. No significant associations were observed between DD and 
sleep disorders like obstructive sleep apnea, insomnia, bruxism, 
or periodic limb movement disorder.
Conclusion: This study underscores the interplay between DD, 
sleep health, and systemic inflammation. It is the first to examine 
sleep patterns in vitiligo participants using PSG. These findings 
highlight the importance of integrating sleep assessments and 
systemic factors into DD management to prevent cardiovascu-
lar complications, improving health and quality of life for these 
patients.
Support (if any): This work was supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP) and the São Paulo 
Research Foundation (FAPESP; #2020/13467-8, MLA; 
#2021/13004-0, DSR). MLA, ST, and DSR are recipients 
from the Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq).
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THE IMPACT OF SLEEP DISTURBANCE ON DISEASE 
ACQUISITION; RELATIONSHIPS BETWEEN SLEEP AND 
MULTIMORBIDITY IN A LARGE-SCALE U.S. SAMPLE
Melissa Baker1, Jillian Crocker1, Ashley Stripling1

1 Nova Southeastern University

Introduction: Multimorbidity, or the presence of two or more 
co-occurring chronic medical conditions, is increasingly prev-
alent and impactful within the United States (US). Given the 
significant personal and financial cost of multimorbidity, under-
standing modifiable behavioral mechanisms that increase suscep-
tibility is essential to inform intervention strategies. Disturbed 
sleep has been identified as one such modifiable factor. The cur-
rent study’s aim is to examine the impact of sleep disturbance 
on multimorbidity in adults using longitudinal data from the 
Survey of Midlife Development in the United States (MIDUS) 
to better inform person centered sleep interventions and future 
research.
Methods: Study participants (N=565) self-reported information 
regarding medical history and subjective sleep quality through 
questionnaires administered over the phone and in-person at 
two timepoints (MIDUS 2: 2004-2006, MIDUS 3: 2013-2014). 
The speed of multimorbidity was operationalized as the dif-
ference in number of chronic medical conditions across study 
timepoints. Hierarchical linear regression was used to assess the 
association between sleep disturbances and the change in num-
ber of chronic diseases. The model was adjusted for the set of 
covarying demographic and clinical factors (i.e. sex, age, race, 
ethnicity, education, BMI) to determine the unique contribution 
of sleep disturbance upon speed of multimorbidity acquisition 
across time.
Results: The sample was predominantly female (59.4%), 66 
years-old, had an average of 2.46 chronic medical conditions at 
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T1 and 3.26 conditions at T2. Results of the hierarchical linear 
regression indicated that sleep disturbances significantly pre-
dicted the rate of chronic disease accumulation after controlling 
for clinical and demographic factors (R²∆ =.014, p =.005). 
Significant predictors included BMI in Step 1 (β =.104, p=.016) 
and Step 2 (β =.094, p=.027), and Sleep Disturbance in Step 2 
(β=.120, p=.005).
Conclusion: Results of this analysis demonstrate that the speed 
at which individuals acquire chronic diseases is accelerated in 
the presence of disturbed sleep. Given the significant impact 
of multimorbidity on both individual and systemic levels, the 
identification of nonspecific disease factors that contribute to 
the acquisition of multimorbidity presents an important oppor-
tunity to develop earlier intervention and prevention protocols 
to help mitigate negative health consequences and promote 
longevity.
Support (if any): 
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RISK OF METABOLIC ASSOCIATED FATTY LIVER 
DISEASE (MAFLD) IN PATIENTS WITH NARCOLEPSY: A 
COHORT STUDY
Munaza Riaz1, Christopher Kaufmann1, Rakesh Bhattacharjee2, 
Wei-Hsuan Lo-Ciganic3, Debbie Wilson1, Atul Malhotra2, 
Emerson Wickwire4, Haesuk Park1

1 University of Florida, 2 University of California, San Diego, 3 
University of Pittsburgh, 4 University of Maryland Baltimore

Introduction: Metabolic-associated fatty liver disease (MAFLD) 
is a major public health concern and is closely linked to cardio-
metabolic dysfunction. While prior research has investigated the 
relationship between narcolepsy and cardiovascular disease, no 
studies have examined whether narcolepsy increases the risk of 
MAFLD, despite the overlap in known risk factors. This study 
aimed to determine whether narcolepsy increases the risk of 
MAFLD.
Methods: We conducted a retrospective cohort study using 
the 2005-2021 MarketScan® Commercial and Medicare 
Supplemental databases. We included patients with >2 out-
patient claims for new narcolepsy diagnoses identified using 
International Classification of Diseases – Clinical Modification 
diagnosis codes (narcolepsy group). A comparison cohort of 
patients without narcolepsy and hypersomnia (non-narcolepsy 
group) was matched in a 1:3 ratio using propensity score (PS) 
matching based on baseline demographics, comorbidities, and 
medication use. We excluded patients with any of the following 
conditions during the 1-year baseline period: cardiovascular 
disease, hypertension, hyperlipidemia, diabetes, and MAFLD. 
After PS matching, we used Cox proportional hazard regression 
to compare risk of MAFLD between the two groups after. We 
also conducted subgroup analyses based on age, sex, presence of 
sleep apnea, and narcolepsy type.
Results: We identified 86,002 patients (22,293 with narcolepsy 
and 63,709 without; mean age 33.5 ± 14.0 years, 63.7% female). 
The incidence of MAFLD was 0.42 per 100 person-years in the 
narcolepsy group and 0.28 per 100 person-years in the non-nar-
colepsy group. After adjusting for time-fixed and time-varying 
covariates and relative to non-narcolepsy, narcolepsy was asso-
ciated with a 48% higher risk of MAFLD (adjusted hazard ratio 
[aHR] 1.48; 95% confidence interval [CI] 1.28-1.73). These find-
ings remained consistent across all subgroup analyses.

Conclusion: Compared to well-matched patients without narco-
lepsy, patients with narcolepsy have a significantly elevated risk 
of being diagnosed with MAFLD.
Support (if any): Sleep Research Society Foundation 
(23-FRA-001)
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THE IMPACT OF CHRONIC RHINOSINUSITIS ON 
INSOMNIA SYMPTOMS AND SLEEP DURATION IN 
WORLD TRADE CENTER RESCUE AND RECOVERY 
WORKERS
Horacio Romero Castillo1, Sri Saranya Ravi1, Katarina Martillo1, 
Adriana De Resende2, Alicia Legard3, Felix Romero Castillo1, 
Anna Mullins1, David Rapoport1, Andrew Varga4, Ankit Parekh4, 
Rafael de la Hoz1, Shou-en Lu3, Fred Lin1, Jag Sunderram3, 
Indu Ayappa5

1 Icahn School of Medicine at Mount Sinai, 2 Rutgers - 
Environmental and Occupational Health Sciences Institute, 3 
Rutgers Robert Wood Johnson Medical School, 4 Division of 
Pulmonary, Critical Care and Sleep Medicine, Department of 
Medicine, Icahn School of Medicine at Mount Sinai, 5 Division 
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Medicine at Mount Sinai

Introduction: Chronic rhinosinusitis (CRS) is highly prevalent in 
World Trade Center rescue and recovery workers (WTCRRW) 
and was found to be a significant risk factor for shorter sub-
jective sleep duration, sleepiness, sleep quality, and insomnia. 
Symptoms of CRS such as facial pain, congestion, and rhinor-
rhea may impair subjects’ ability to fall asleep and stay asleep. 
The purpose of this study is to compare objective sleep duration 
and variability, sleepiness, and insomnia symptoms in subjects 
with and without CRS.
Methods: WTCRRW underwent 2-week actigraphy. 
Demographics, CRS symptoms, Insomnia Severity Index (ISI), 
Epworth Sleepiness Scale (ESS), and sleep duration were col-
lected. CRS+ was defined as ≥3 symptoms: facial pain, post-na-
sal drip, nasal congestion, blocked nose, anosmia, sneezing, 
sore throat, or hoarseness. Actigraphy data were analyzed 
using Cole-Kripke algorithm to obtain mean total sleep time 
(aTST) in hours and coefficient of variability (CV) across nights. 
Unadjusted bivariate analyses were performed with significance 
level at p< 0.05.
Results: 70 subjects (70%M30%F, age 63.8±5.2, BMI 
28.8±6.0 kg/m^2) had 14 nights (range=4-16) of actigraphy. 
Subjective sleep duration and aTST were correlated (r=0.5, p< 
0.0001). 35 subjects were CRS+ (50%) and CRS- (50%) each. 
Age, sex, BMI, and employment status did not differ between 
groups. CRS+ subjects reported increased moderate to very 
severe difficulty falling and staying asleep compared to CRS- 
subjects (17 (48.6%) vs 8 (22.9%), p=0.04 and 19 (54.3%) vs 9 
(25.7%), p=0.03 respectively). We found no difference in aTST 
and variability between CRS+ 6.8 (1.0), CV=18.9 (8.6) and 
CRS- 7.1 (0.9), CV=17.1 (7.1), p=0.3. Similarly, there were no 
significant differences in mean subjective sleep duration [CRS+ 
7.9 (1.2) vs CRS- 8.1 (0.9), p=0.6], mean ISI [CRS+ 7.2 (5.9) vs 
CRS- 5.7 (5.1), p=0.3], and mean ESS [CRS+ 5.0 (3.4) vs CRS- 
5.0 (3.8), p=0.9].
Conclusion: Although WTCRRW with CRS symptoms sub-
jectively report more difficulty falling and staying asleep, we 
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were unable to demonstrate a difference in aTST, variability, 
and sleepiness between CRS groups. A larger sample size and 
additional measures of  CRS severity and insomnia may be 
needed to better understand the discrepancy between subjec-
tive sleep complaints and sleep duration in patients with CRS.
Support (if any): NIOSH-U01OH011481; NIH-2K24HL109156; 
TL1-UL1TR004419
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SEX-BASED ASSOCIATION BETWEEN INSOMNIA AND 
PAIN IN PATIENTS RECOVERING FROM HIP OR KNEE 
JOINT ARTHROPLASTY
Manasa Kokonda1, Emily Arentson-Lantz2, Jessica Meers1, 
Doris Escobedo1, Julia Boyle3, Zbigniew Gugala4, Michael Smith5, 
Jennifer Martin6, Sara Nowakowski1

1 Department of Medicine, Baylor College of Medicine, Houston, 
TX, USA, 2 Department of Nutrition Sciences and Health Behavior, 
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Office of Research and Development & New England GRECC, 
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Introduction: A reciprocal relationship exists between sleep and 
pain in the context of surgery where peri-operative pain often 
leads to disrupted sleep, and poor sleep before surgery can increase 
the severity of post-operative pain. Sex differences in postopera-
tive pain and sleep quality have also been observed with females 
reporting greater pain severity and worse sleep quality compared 
to males. The present clinical trial examined sex-based differences 
in insomnia severity, pain, and their relationship in osteoarthritis 
patients before and after hip or knee joint arthroplasty.
Methods: Patients diagnosed with insomnia scheduled for hip 
or knee joint arthroplasty (N=61, Mean age=67.3±7.7 years; 
68% females; 62% Caucasian) completed an online survey that 
included Insomnia Severity Index (ISI), PROMIS Pain Intensity, 
and PROMIS Pain Interference +/- 2-4 weeks before and after 
surgery. Paired t-tests were performed to examine differences 
between pre- and post-surgery. Pearson correlation tests were 
performed to examine the association between change scores of 
insomnia severity and pain measures. Similar analyses were per-
formed on subgroups by sex.
Results: PROMIS Pain Intensity significantly decreased from 
baseline to post-surgery (55.8±6.1 vs 53.3±6.6; P=0.04). ISI 
(P=0.21) and PROMIS Pain Interference (P=0.12) pre- and 
post-surgery were not significantly different. When analyzed 
by sex, PROMIS Pain Intensity scores in male participants 
post-surgery were significantly different from baseline (56.8±5.5 
vs 52.7±5.7; P=0.04), but not for female participants (P=0.3). 
ISI change scores from pre- to post-surgery were significantly 
correlated with change scores of PROMIS Pain Intensity (r=0.4, 
P=0.02); ISI and PROMIS Pain Interference change scores 
(P=0.2) were not significantly correlated.
Conclusion: Pain intensity significantly decreased follow-
ing hip or knee joint arthroplasty, despite no significant 
changes in pain interference or insomnia symptom sever-
ity. The change in pain intensity following surgery was 

largely driven by male participants who reported significant 
improvements, whereas women did not experience a signif-
icant change in pain intensity. Improvements in pain inten-
sity were associated with improvements in insomnia severity 
following surgery.
Support (if any): This work is supported by NIH Grant #s 
R01NR018342 (PI Nowakowski) and IQUEST Center (CIN 
13-413).
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INSOMNIA AND PERCEIVED COGNITIVE FUNCTION IN 
SOLID ORGAN TRANSPLANT RECIPIENTS
Stacy Al-Saleh1, Stacie Attig1, Candace Mansour1, 
Jehan Mahmoud1, Samantha Conley2

1 Mayo Clinic Arizona, 2 Mayo Clinic

Introduction: Solid organ transplant recipients experience high 
rates of cognitive impairment; however, little is known about 
what modifiable factors contribute to cognitive impairment 
after transplantation, limiting evidence-based treatment options. 
Insomnia is a sleep disorder that is associated with poor cog-
nitive functioning in healthy adults and is amenable to inter-
ventions, but the relationship between insomnia and cognitive 
impairment after organ transplantation has not been explored. 
The purpose of this study was to identify relationships between 
insomnia, sleep characteristics, and perceived cognitive function 
after organ transplantation.
Methods: We conducted a descriptive, cross-sectional study of 
adult (>18 years) transplant recipients. We used the Insomnia 
Severity Index to measure insomnia, 10 days of continuous wrist 
actigraphy (Ambulatory Monitoring Inc. MicroMotionlogger) 
to measure sleep characteristics, and the PROMIS Cognitive 
Function to elicit perceived cognitive function. Descriptive sta-
tistics, Spearman’s Rho correlations, and Pearson’s correlations 
were used to describe relationships.
Results: We enrolled 34 participants [Mean age 62.5 years (SD 
10.7), 64.7% (n=22) female, 85.3% (n=29) white, 17 liver/9 
heart/8 kidney, average time since transplant 4.8 years (SD 
4.2)]. 73.3% had clinically significant insomnia [mean ISI: 12.9 
(SD 6.9)]. Sleep characteristics were obtained using actigraphy 
(mean duration: 7.03 hours [SD 1.28], onset latency: 9.16 min 
[SD 4.90], efficiency: 89.49% [SD 8.96], wake after sleep onset: 
49.61 [SD 37.37]). Perceived cognitive function for the sample 
was worse than that of the general population, with a mean 
T-score of 45.21 (SD 11.44). Lower perceived cognitive function 
scores were significantly associated with younger age (rs = -.416, 
p=.016) and shorter time since transplant (rs =-.386, p=.024). 
Longer wake after sleep onset (rs =.347, p=.048) and lower sleep 
efficiency (rs=-.358, p=.041) were associated with lower per-
ceived cognitive function. Lower perceived cognitive function 
was strongly associated with higher insomnia severity scores 
(r=.817, p=<.001).
Conclusion: Insomnia was common in our sample of transplant 
recipients and was strongly correlated with worse perceived cog-
nitive function. Future research should incorporate objective 
measures of cognitive functioning and should consider insomnia 
treatment as a potential intervention to promote optimal cogni-
tive functioning after organ transplantation.
Support (if any): Mayo Clinic Center for Clinical and 
Translational Science.
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ASSOCIATIONS OF DAILY SLEEP DURATION AND 
BLOOD GLUCOSE IN PREGNANT WOMEN WITH 
DIABETES: AN EXPLORATORY ANALYSIS
Kimberly Savin1, Linda Gallo2, Vanessa Malcarne2, Scott Roesch2, 
Thomas Rutledge3, Gregory Talavera2, Britta Larsen3

1 VA San Diego Healthcare System, 2 San Diego State University, 3 
University of California San Diego

Introduction: Blood glucose management during pregnancy is 
crucial for individuals with diabetes, but can be complex due 
to metabolic and behavioral changes that occur in the prenatal 
period. It can be particularly challenging to maintain optimal 
sleep behaviors during pregnancy. Prior research has exam-
ined associations of average sleep with average blood glucose 
levels, but this approach obscures important knowledge about 
between- and within-day fluctuations in glycemia. This study 
examined within- and between-person associations of daily and 
average sleep duration with next-day fasting blood glucose levels 
in pregnant women with diabetes.
Methods: Participants were 8 women [mean (SD) age = 28.5 
(4.1) years, gestational age = 21.1 (3.5) weeks, 75% Latina eth-
nicity, 25% Black race]) enrolled in a physical activity interven-
tion. Participants were instructed to wear Fitbit Alta HR devices 
(Fitbit, Inc., San Francisco, CA) for up to 12 weeks, until 36 weeks 
gestation, or 1 week before giving birth. Devices captured sleep 
duration. Participants self-reported demographic information and 
daily morning fasting blood glucose. There were 118 observations 
(nights) with contemporaneous sleep and next-day blood glucose 
data across participants. Multilevel models were used to examine 
associations of sleep duration with next-day fasting blood glucose. 
Models were adjusted for age, gestational age, and educational 
attainment. Multiple imputation was used to account for missing 
data. Given statistical power limitations, effect size benchmarks 
based on past research were emphasized over p-values.
Results: Mean (SD) sleep duration was 7.0 (0.5) hours and next-
day fasting blood glucose was 91.1 (4.3) mg/dL. Within-person 
daily sleep duration was not associated with next-day fasting blood 
glucose. With one hour longer average sleep duration (between-per-
son), next-day fasting blood glucose was 4.89 mg/dL lower (γ = 
-4.89, SE = 3.63, a small to medium effect size, p = 0.18).
Conclusion: Our results were similar to previous research link-
ing longer average sleep duration with better glucose manage-
ment during pregnancy. Results were observed among a sample 
of women of minoritized racial and ethnic groups with healthy 
average sleep durations and fasting blood glucose levels. These 
findings suggest that sleep promotion may be helpful for blood 
glucose regulation during pregnancy, but replication in larger 
samples is needed.
Support (if any): 
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METABOLISM AND THEIR RELATIONSHIP DURING 
PREGNANCY: A CROSS-LAGGED ANALYSIS
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Introduction: The relationship between sleep and glucose metab-
olism during different trimesters remain inconsistent. The aim of 
this study was to temporal stability of sleep (including duration, 
quality, and insomnia symptom) and glucose metabolism indi-
cators, and to analyze their longitudinal associations through 
cross-lagged models.
Methods: A prospective cohort study involving 216 pregnant 
women was conducted. Data were collected during the first 
(T1), second (T2), and third (T3) trimesters from March 2022 to 
November 2024. Sleep quality was assessed by Pittsburgh Sleep 
Quality Index (PSQI). Mean sleep duration was calculated from 
the 7-day sleep diary, and insomnia symptoms was measured by 
the Insomnia Severity Index (ISI). Glucose metabolism indica-
tors included HbA1C and fasting glucose which were obtained 
from health records of the participants. Cross-lagged models 
were used to examine the longitudinal relationship between sleep 
and glucose metabolism. Age, education, marital status, occu-
pation, and number of children were included as time-invariant 
covariates.
Results: Both HbA1C and fasting glucose demonstrated tem-
poral stability across the three trimesters (HbA1C_T1→T2: β = 
0.573, p < 0.001; T2→T3: β = 0.512, p < 0.001; fasting glucose 
_T1→T2: β = 16.578, p = 0.002; T2→T3: β = 0.381, p < 0.001). 
Average sleep duration remained stable over time (Sleep_Avg_
T1→T2: β = 0.373, p < 0.001; T2→T3: β = 0.299, p < 0.001) 
and sleep duration at T1 was associated with lower HbA1C (β 
= -0.001, p = 0.009). Both sleep quality (PSQI) and insomnia 
symptoms (ISI) showed temporal stability (PSQI_T1→T2: β = 
0.450, p < 0.001; T2→T3: β = 0.544, p < 0.001; ISI_T1→T2: β 
= 0.643, p < 0.001; T2→T3: β = 0.589, p < 0.001). Additionally, 
higher fasting glucose _T1 was associated with lower ISI_T2 (β 
= -1.242, p = 0.018).
Conclusion: HbA1C and fasting glucose exhibit high temporal 
stability, and average sleep duration is consistently maintained 
and influences glycemic indicators. Education level and age mod-
ulate both sleep and glucose metabolism. Furthermore, sleep 
quality and insomnia symptoms are stable over time, and there 
may be potential interactions between sleep-related measures 
and blood glucose levels.
Support (if any): Bingqian Zhu was supported by “Shanghai 
Jiao Tong University School of Medicine-Nursing Development 
Program”.
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Introduction: Prior research indicates that individuals with 
Mild Cognitive Impairment (MCI) or Alzheimer’s Disease 
(AD) exhibit higher-than-normal levels of sleep disturbance. 
Epidemiologic studies suggest that poor sleep may be a risk 
factor for the progression of Alzheimer’s Disease and Related 
Dementias (ADRD). Despite these findings, the literature is 
non-specific regarding the types of sleep disturbances that pres-
ent in this population. We aimed to assess the various forms of 
sleep disturbance in individuals with and without minor memory 
complaints (MMC).
Methods: Data were obtained from an online sleep and health 
survey, with participants directed to the site via advertisements 
on platforms such as Facebook, Google, TV, and local news-
papers. The survey includes sections on general sleep, health 
conditions, and chronic diseases, and takes approximately 20 
minutes to complete. In 2024, three questions regarding memory 
function were added: (1) recent memory issues, (2) use of sup-
plements or over-the-counter medications for memory, and (3) 
diagnosis or treatment for memory problems. Two groups were 
formed based on reported memory problems, distinguishing 
those with minor memory complaints (MMC) from those with-
out. Analyses focused on sleep patterns (e.g., Time in Bed, Wake 
After Sleep Onset, Sleep Efficiency), insomnia severity, and fre-
quency of sleep disorders. Bivariate contrasts were conducted 
with an alpha level set at p< 0.01.
Results: The sample included 308 participants (mean age 46.0 ± 
12.9, 64% female, 14% non-white). Of these, 134 had MMC and 
174 did not. The groups did not differ demographically, but those 
with MMC exhibited a subtle sleep phase delay (~30 minutes), 
increased insomnia severity (related to daytime function), and 
a higher frequency of parasomnic behaviors (e.g., nightmares).
Conclusion: Subjects with MMC demonstrated more severe 
sleep disturbance, particularly with phase delays and parasom-
nias. These findings suggest that sleep disturbance may occur 
early in cognitive decline and could serve as a potential early 
indicator of MCI. Given the connection between sleep and 
memory function, these results may offer insight into the patho-
physiology of ADRD. Analyses are ongoing.
Support (if any): 
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Introduction: Pulmonary rehabilitation (PR) and exercise pro-
grams have been shown to improve subjective sleep quality in 
patients with COPD. We hypothesized that PR would improve 
sleep quality in all patients irrespective of underlying chronic 
lung conditions using the Pittsburgh Sleep Quality Index (PSQI), 
a validated questionnaire to assess levels of sleep disturbance 
over a 1-month period.
Methods: All new PR patients at Northwell Health Pulmonary 
Rehabilitation in New Hyde Park, NY were invited to partici-
pate. Enrolled subjects participated in the standard PR program 
(3 sessions weekly for 8 weeks, total 24 sessions) and completed 
the PSQI at their1st, 12th, and 24th sessions. A preliminary 
descriptive analysis was performed on data from 28 subjects 

enrolled between February 2024 and October 2024. 13 subjects 
completed all three PSQI surveys, while 15 subjects completed at 
least two. Demographic and clinical characteristics were summa-
rized using counts and percentages for categorical variables, and 
either mean and standard deviation or median and interquartile 
range for numeric variables, as appropriate. Differences between 
baseline and post-intervention PSQI scores were computed to 
estimate change at different time points and reported as medians 
and interquartile ranges.
Results: 28 subjects were included in this preliminary analysis. 
Subjects were 50% female and 50% male. Mean age was 70.6 
years (SD ±10.51) with median BMI 33 kg/m2 (IQR 27.6-35.9) 
for females and 28.7 kg/m2 (IQR 25.9-30.7) for males. Comorbid 
conditions included COPD (57.1%), ILD (46.4%), pulmonary 
hypertension (17.9%), and obstructive sleep apnea (39.3%). 
Median total PSQI score was 9 at the 1st and 12th sessions and 
8 at the 24th session, showing a median decrease of 1 between 
sessions 1 and 24. The PSQI subscores that demonstrated the 
greatest maximum improvement were sleep efficiency and need 
for medication to sleep.
Conclusion: This preliminary analysis suggests that PR may 
improve subjective sleep quality in patients with a range of 
chronic pulmonary conditions. Further long-term studies are 
needed to confirm these findings.
Support (if any): 
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Introduction: Gestational diabetes (GDM) results in adverse 
outcomes for the pregnant individual and neonate. Lifestyle 
interventions for GDM to improve glucose time-in-range are 
critically needed. Previous research demonstrates beginning food 
consumption early in the day is beneficial for glucose metabo-
lism, potentially due to circadian alignment of food ingestion 
to the circadian clock. This study examines how temporal eat-
ing patterns influence glucose concentrations in individuals with 
GDM.
Methods: This is a secondary analysis of pregnant people with 
GDM randomized to using continuous glucose monitoring 
(CGM) versus capillary-blood glucose (CBG) for management 
of GDM. Participants measured CBG with blinded or real-time 
CGM and were included in the analysis if  post-prandial CBG 
were available to infer meal timing (n=74). Fasting glycemia 
was measured at study enrollment with a blood test. The cohort 
was median split into early (first meal before 10:56) and late eat-
ing (first meal after 10:56). The 24-hour CGM glucose profiles 
were compared between groups by linear and cosinor analyses, 
adjusted for maternal and gestational age, race, medication, and 
GDM history. Data are mean ± standard error.
Results: People who ate breakfast later were older on average 
and less likely to receive Medicaid. Early eating was significantly 
associated with lower fasting glycemia (92.3±1.4 vs 97.6±1.8 mg/
dL; P=0.021). Over 24 h, glucose tended to increase during the 
day and decrease during the night. This rhythm was shifted ear-
lier for the early eating group. Additionally, the trough glucose 
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concentration was lower for the early eating group. Overnight 
glucose (23:00-5:59) decreased in both groups by ~11.7 mg/dL. 
However, the early eating group had significantly lower over-
night glucose (average: 77.5±0.1 vs 82.8±0.1mg/dL, P=0.037). 
Daytime glucose concentration did not differ between the groups.
Conclusion: These data suggest individuals with GDM who eat 
their first meal earlier have lower fasting glycemia and lower 
overnight glucose concentrations compared to individuals who 
eat later. Food timing, with an emphasis on early eating, is a 
potential intervention for individuals with GDM.
Support (if any): 
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SELF-REPORTED SLEEP PARAMETERS IN CANCER 
SURVIVORS
Selene Tobin1, Christine Duffy2, Don Dizon2, Mary Ann Fenton2, 
Zihuan Cao2, Jared Saletin3, Rena Wing1, Jessica Unick1

1 Alpert Medical School of Brown University, 2 Brown University 
Health, 3 Department of Psychiatry and Human Behavior, Alpert 
Medical School of Brown University

Introduction: Sleep disturbances are common among cancer 
survivors. While increased physical activity (PA) is known to 
improve sleep in the general population, it is unclear whether 
exercise can improve sleep in cancer survivors. The purpose of 
this study was to examine self-reported sleep problems among 
cancer survivors and to explore whether self-reported sleep 
parameters change following a 12-week PA program.
Methods: 23 adults (82.6% female; Age: 54.4 ± 7.9 years; BMI: 
33.0 ± 9.4; duration since end of  treatment: 665.0 ± 728.5 
days) who reported being physically inactive were enrolled in a 
larger study designed to test the feasibility, acceptability, and 
preliminary efficacy of  a 12-week automated Internet program 
aimed at increasing PA among cancer survivors. Participants 
were asked to complete the Pittsburgh Sleep Quality Index 
(PSQI) at baseline and post-intervention assessments. Sub-
categories of  the PSQI were explored, scores for all outcomes 
range 0-3, with 3 indicating worse dysfunction.
Results: Participants reported high levels of sleep problems at 
baseline and post-intervention (Sleep duration: pre: 1.2 ± 1, post: 
1.3 ± 1.1; Latency: pre: 1.7 ± 1.1, post: 1.5 ± 1.1; Disturbances: 
pre: 1.7 ± 0.7, post: 1.7 ± 0.7; Daytime dysfunction: pre: 0.9 ± 0.7, 
post: 0.7 ± 0.6, Sleep medication: pre: 0.9 ± 1.3, post: 0.9 ± 1.2; and 
subjective sleep quality: pre: 1.2 ± 0.9, post: 1.3 ± 0.9; scores < 1 
are typically associated with the absence of sleep problems; scores 
expressed as m±sd). Despite an increase in objectively measured 
moderate-to-vigorous physical activity during the intervention 
(+46.3 min/wk), there were no significant changes in any PSQI sub-
scale scores from baseline to post-intervention (p’s=0.23-0.86).
Conclusion: In this sample of cancer survivors, we observed a 
high rate of self-reported sleep problems, consistent with previ-
ous research. Unlike the general population, however, participa-
tion in a 12-week PA program did not result in improvements in 
self-reported sleep quality. While replication is required in larger 
samples, these findings suggest that targeting PA alone may not 
be sufficient for modifying sleep in this population and that more 
comprehensive lifestyle interventions may be needed.
Support (if any): This study was funded by the Legorreta Cancer 
Center at Brown University.
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A CROSS-STUDY ANALYSIS ON THE IMPACT OF 
BEHAVIORAL INSOMNIA TREATMENT ON PAIN 
SEVERITY IN U.S. VETERANS
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Introduction: Insomnia disorder and chronic pain are highly 
comorbid, and share underlying mechanisms that impact their 
severity. Literature regarding the impact of  behavioral insom-
nia treatments like cognitive behavioral therapy for insom-
nia (CBT-I) on pain severity, especially in veterans, has been 
mixed.
Methods: We harmonized datasets from four randomized clini-
cal trials, yielding a sample of  469 veterans (mean age 63 years, 
65.7% male, 56.7% white, 70% not working) who engaged in 
structured behavioral insomnia treatments (4-5 sessions). All 
veterans in the sample completed baseline, posttreatment, and 
at least one follow-up assessment (e.g., 3-, 6-, 9-, or 12-month 
follow-up). Pain severity was operationalized by harmoniz-
ing items from the Brief  Pain Inventory and Geriatric Pain 
Measure related to average pain severity the day of  assessment 
and average pain severity in general. Pain ratings range from 
0 (no pain) to 10 (severe pain). Other measures included the 
Insomnia Severity Index (ISI) and Pittsburgh Sleep Quality 
Index (PSQI). Analyses included mixed effects modeling to 
evaluate treatment impact.
Results: Baseline pain was mild-to-moderate across the sam-
ple (m = 4.3, SD = 2.7). Across pain variables, there was no 
meaningful effect of  behavioral insomnia treatment on pain 
severity outcomes (-.02 ≤ b ≤.09, p >.05). This lack of  effect 
is present despite significant improvement in both ISI (-.5.9 
≤ b ≤ -7.39, p<.001) and PSQI (-3.45 ≤ b ≤ -4.58, p<.001) at 
posttreatment and follow-up periods. No differences in effect 
were observable when examining demographic breakdowns of 
age, sex, or race.
Conclusion: Though behavioral insomnia treatments do signif-
icantly improve insomnia and sleep-related outcomes, they do 
not appear to meaningfully improve perceived pain severity in a 
sample of US veterans. This is consistent with similar literature 
showing a lack of meaningful improvement in pain severity, yet 
continues to open the door for further research into facets of 
pain beyond severity (e.g., interference in day-to-day living) that 
could be impacted by improving sleep.
Support (if any): VA SWI 24-001, VA OAA (Erickson); RCS-
20-191, NIH K24 HL143055 (Martin); VAGLAHS CSHIIP 
GRECC
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TRAJECTORIES OF CHANGE IN CANCER-RELATED 
FATIGUE AND INSOMNIA OVER 12 WEEKS OF 
RADIATION THERAPY
Elizabeth Lampe1, April Park2, Mark Seewald2, Gary Freedman2, 
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1 Drexel University, 2 University of Pennsylvania, 3 Department 
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Introduction: The impact of radiation therapy (RT) on insomnia 
and cancer-related fatigue (CRF) among individuals with cancer 
is not well understood. Our study aimed to 1) examine trajecto-
ries of insomnia and CRF across RT and 2) understand whether 
these trajectories depend on age or sex.
Methods: Patients with cancer (all types) undergoing RT were 
recruited immediately prior to starting treatment (N=128; 
Mage=58.6±12.4y, 38% female, 80% White, 2% Hispanic or 
Latino). Subjects were asked to report on insomnia and CRF 
symptoms at baseline and then every 2 weeks for 3 months. 
Mixed effects models accounting for linear and quadratic effects 
of time were used to examine change in CRF and insomnia over 
12-weeks. Additional models evaluated baseline age and sex as 
moderators of these relationships. All models were adjusted for 
the presence of other interventions (e.g., surgery, medications).
Results: There was no significant linear (p=0.11) or quadratic 
(p=0.29) effect of time on fatigue, and sex did not moderate this 
effect. However, age moderated this effect (est=0.003, S.E.=0.001, 
p=0.03) such that those < 47y reported decreased CRF while those 
>72y reported increased CRF. There was also no significant lin-
ear (p=0.09) or quadratic (p=0.16) effect of time on insomnia, and 
sex did not moderate this effect. Again, age moderated the effect 
of time on insomnia (est=0.007, S.E.=0.003, p=0.03) such that 
those either < 47y or >72y reported reductions in insomnia symp-
toms with those < 47y reported greater reductions in insomnia 
symptoms compared to those >72y, while those between 47-72y 
reported slight increases in insomnia symptoms.
Conclusion: Findings indicate that those who are older (>72y) 
report increased CRF during and after RT compared to those 
who are younger (< 47y), where fatigue decreased more in this 
age cohort. Changes in both groups were modest. Results sug-
gest that insomnia and CRF function independently in this pop-
ulation, as CRF increased while insomnia decreased within the 
full sample. Future research should explore additional risk- and 
maintenance-factors for insomnia and CRF during and after RT.
Support (if any): This work was partially supported via a trainee 
grant provided by Penn’s Department of Radiation Oncology.

Abstract citation ID: zsaf090.1168

1168
RAPID EYE MOVEMENT SLEEP-SUPPRESSING 
ANTIDEPRESSANT USE IS ASSOCIATED WITH 
ENHANCED SURVIVAL IN GUILLAIN-BARRÉ 
SYNDROME
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Donald Bliwise1, Meredith Greer1

1 Emory University School of Medicine

Introduction: Patients with neuromuscular conditions are 
most vulnerable to sleep disordered breathing during rapid eye 

movement (REM) sleep. Experimentally, pharmacological sup-
pression of REM has been demonstrated to improve noctur-
nal hypoxia in muscular dystrophy patients. This approach has 
not been investigated in Gullain-Barré syndrome (GBS), a rare 
acquired neuromuscular condition.
Methods: We queried the TriNetX U.S. Collaborative Network 
(Cambridge, MA), an electronic health record (EHR) database of 
over 120 million US patients from 69 healthcare organizations, for 
patients with a diagnosis of GBS (ICD-10-CM G61.0) between 
01/2003–01/2023. We defined a REM-inhibited cohort of patients 
prescribed 1 of several antidepressants associated with REM sup-
pression in the year prior to GBS diagnosis, as well as a REM-non-
inhibited cohort who received antidepressants not linked to REM 
suppression, excluding patients who received prescriptions from 
both classes. The primary outcome was 30-day mortality from GBS 
diagnosis. We calculated relative risks with 95% confidence intervals 
using logarithmic transformation and delta method standard errors, 
complemented by Kaplan-Meier survival analysis. Propensity score 
matching was performed using age, race, and gender.
Results: We identified 5,113 patients with GBS who met inclusion 
criteria, of whom 1,158 (22.7%) made up the REM-non-inhibited 
cohort and 3,955 (77.3%) comprised the REM-inhibited cohort. 
In the unmatched analysis, one-month mortality was significantly 
higher in the REM-non-inhibited group (3.0% vs 1.5%, absolute 
risk difference [ARD] 1.4%, 95% CI 0.4-2.5%), with a relative risk 
(RR) of 1.92 (95% CI 1.27-2.91, p=0.002). After propensity score 
matching (n=1,145 per group), this difference persisted (3.0% vs 
1.6%, ARD 1.4%, 95% CI 0.2-2.6%), with RR 1.89 (95% CI 1.07-
3.33, p=0.025). Kaplan-Meier survival curves demonstrated sig-
nificantly better survival in the REM-inhibited group both before 
(log-rank p=0.002) and after matching (p=0.024).
Conclusion: This is the first study examining differential sur-
vival in GBS patients receiving REM-inhibiting versus REM-
non-inhibiting antidepressants. These findings align with those 
obtained in patients with other neuromuscular disorders, where 
REM suppression is associated with clinical benefit. While we 
faced limitations inherent to studies of observational clini-
cal EHR data and were unable to characterize the fraction of 
patients who may have had their outpatient medications inter-
rupted due to illness acuity, our findings justify prospective 
investigation.
Support (if any): 
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Introduction: Sleep disturbances and chronic pain frequently 
co-occur, exhibiting a bidirectional relationship that exacerbates 
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both conditions. Former professional American-style football 
(ASF) players face unique health challenges from the physical 
demands and injuries sustained during their careers. This study 
investigates the associations between sleep disturbances and 
pain-related outcomes in this high-risk population.
Methods: This cross-sectional study analyzed data from 111 
former professional ASF players enrolled in the Football 
Players Health Study at Harvard University. Sleep disturbance 
and sleep-related impairment were measured using PROMIS 
T-scores, while sleep-disordered breathing (SDB) was assessed 
using a single-night apnea-hypopnea index (AHI >15 events/
hour). Pain outcomes included PROMIS pain interference 
T-scores and a 0–10 numeric rating scale for pain intensity. 
Weighted multivariable linear regression models were employed 
to evaluate associations, adjusting for demographics, physical 
activity, smoking status, football position, and number of pro-
fessional seasons, to generalize findings to the broader Football 
Players Health Study cohort.
Results: The mean age of the former professional ASF play-
ers was 48.2 ± 7.8 years; 59 (53.2%) identified as Black, and 52 
(46.8%) as White. The average duration of professional league 
play was 4.0 years, and 62 (55.9%) primarily played lineman 
positions. Higher PROMIS sleep disturbance scores were associ-
ated with higher pain interference (multivariable model β = 0.47; 
95% CI: 0.16, 0.79; p < 0.01) and higher pain intensity (β = 1.03; 
95% CI: 1.00, 1.06; p = 0.02). Similarly, sleep-related impairment 
scores were significantly associated with higher pain interference 
(β = 0.69; 95% CI: 0.43, 0.96; p < 0.001) and pain intensity (β 
= 1.05; 95% CI: 1.03, 1.07; p < 0.001). No significant associa-
tions were observed between SDB or higher rapid eye movement 
(REM) sleep percentage and pain intensity (β = 1.12, 95% CI: 
0.70, 1.81, p = 0.63; β = 1.02, 95% CI: 0.98, 1.05, p = 0.34).
Conclusion: Patient-reported sleep disturbances and sleep-re-
lated impairment are significantly associated with higher pain 
interference and higher pain intensity among former profes-
sional ASF players. These findings underscore the opportunity 
for interventions to address sleep disturbances as part of com-
prehensive pain management strategies to reduce symptom bur-
den and improve quality of life in this population.
Support (if any): 

Abstract citation ID: zsaf090.1170

1170
EXPLORING THE BEHAVIOR OF AUTOANTIBODIES 
AND VITAMIN D IN A VITILIGO SAMPLE: A LINK WITH 
PHOTOTHERAPY AND SLEEP
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Introduction: Poor sleep can impair immune regulation, impact-
ing autoimmune diseases, including the skin disorder vitiligo. 
Several pathways possibly related to vitiligo, including hormo-
nal, metabolic (particularly vitamin D) and autoimmune vias 
can be parallelly affected. Concomitant autoimmune diseases 
and positivity of serum markers can be triggered, including 
those of thyroid. Phototherapy UVB, the gold-standard treat-
ment of vitiligo, can influence circadian rhythm synchronization 
and these pathways. This study aimed to investigate autoimmune 

and metabolic components in individuals with vitiligo; and verify 
their sleep profile considering these markers and phototherapy.
Methods: It was a cross-sectional study (ethically approved), 
enrolling 30 patients with vitiligo treated at a Dermatology 
Service, and 26 controls. The sleep questionnaire Pittsburgh Sleep 
Quality Index (PSQI) was accessed. Serum vitamin D 25(OH)D, 
thyroid-stimulating hormone (TSH), and autoimmune markers 
[antinuclear antibody (ANA), and anti-thyroid autoantibodies 
(anti-TPO and anti-TG)] were measured. Generalized Linear 
Model was used to analyze variables, and to relate them with 
sleep.
Results: Vitiligo group was mostly composed of women at forty 
decade of life, and individuals with active lesions. Phototherapy 
UVB was recorded in 43% of vitiligo sample. Most individu-
als from vitiligo (85%) and control groups (62.5%) were “poor 
sleepers” (PSQI>5). The descriptive PSQI mean score was 
slightly lower in the part of vitiligo sample that underwent 
phototherapy (7.2) compared with those not treated with pho-
totherapy (8.6). The 25(OH)D levels compared between vitiligo 
and control groups and when associated to phototherapy were 
not statistically significant. Anti-TPO was frequent in the viti-
ligo group only. Reactive ANA was detected in 33% of vitiligo 
patients (and 23.1% of controls); in 46.2% of vitiligo sample 
treated with phototherapy, and in 23.5% of those without pho-
totherapy. Regarding sleep, all individuals with reactive ANA 
were “poor sleepers”.
Conclusion: Poor sleep predominated in the vitiligo group and 
in the part of vitiligo sample that have not been treated with 
phototherapy. Vitamin D was not statistically associated to pho-
totherapy in this study. Anti-TPO and ANA were more frequent 
in the vitiligo sample. We raise the importance of investigating 
the interaction of autoimmune and metabolic components, espe-
cially vitamin D, with sleep, phototherapy and vitiligo activity.
Support (if any): AFIP, CAPES, CNPq and FAPESP 
(#2020/13467-8).
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OBSTRUCTIVE SLEEP APNEA AND ITS EFFECT 
ON NON-CYSTIC FIBROSIS BRONCHIECTASIS 
EXACERBATIONS: A NATIONAL INPATIENT SAMPLE 
STUDY
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Francisco Gallegos-Koyner1, Puja Bhardwaj1,
1 SBH Health System

Introduction: A priori bronchiectasis is increasingly recog-
nized as more frequent in patients with Chronic Obstructive 
Pulmonary Disease and Obstructive Sleep Apnea (OSA) overlap 
syndrome. It is hypothesized that bronchiectasis in this popu-
lation may exacerbate hypoxia and increase systemic inflamma-
tion. Non-cystic fibrosis bronchiectasis (NCFB) is associated 
with a broad range of underlying conditions, but the impact of 
OSA on the clinical outcomes of NCFB patients, particularly 
during hospitalization, remains unclear.
Methods: Data was gathered using the National Inpatient 
Sample (NIS) Database from 2016 to 2021. Patients aged 18 or 
older who had an admitting diagnosis of bronchiectasis with 
acute exacerbation (J47.1) were included and then stratified in 
those who had OSA (G47.33) and those who did not. Patients 
who had a secondary diagnosis of cystic fibrosis were excluded. 
Primary outcome of interest was length of stay. Propensity score 
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matching using sociodemographic variables was used to adjust 
for confounders of this outcome.
Results: A total of 30,975 adult hospital admissions were identi-
fied between 2016 and 2021, of which 3,465 had OSA and 27,510 
did not. The mean age was 70.6 years, and 68.2% of patients were 
female. A total of 495 patients required mechanical ventilation. 
After propensity score matching, 2,960 weighted admissions 
were included in each group, with a mean age of 68 years in the 
matched cohorts. There were no significant differences in length 
of stay between the two groups (5.2 days vs. 5.1 days, p = 0.72). 
Additionally, there were no significant differences in mechanical 
ventilation use (OR 0.44, 95% CI 0.15–1.29, p = 0.14) or mortal-
ity (OR 0.33, 95% CI 0.03–3.20, p = 0.34) between patients with 
NCFB and OSA compared to those without OSA.
Conclusion: No significant differences were found in length 
of stay, mechanical ventilation use, or mortality. These results 
suggest that OSA may not notably impact clinical outcomes in 
NCFB exacerbations in the context of acute hospital admissions.
Support (if any): 
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THE DEVELOPMENT OF OBSTRUCTIVE SLEEP APNEA 
FOLLOWING RADIOTHERAPY AND CHEMOTHERAPY: 
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Introduction: With advances in chemotherapeutic agents and 
targeted radiation, the quality of life of cancer patients is 
becoming increasingly relevant. Sleep disturbances and fatigue 
are a primary complaint of surviving cancer patients. While the 
interaction between obstructive sleep apnea OSA and oncologic 
treatment remains poorly understood, multiple proposed mech-
anisms exist. We conducted a meta-analysis of prospective and 
retrospective studies evaluating the development of sleep apnea 
in patients with any cancer type who receive chemotherapy or 
radiotherapy.
Methods: We aggregated and evaluated OSA following chemo-
therapy or radiotherapy for cancer. Subsequently we conducted 
meta-analysis of eligible studies to determine AHI, LSAT, ODI 
and ESS differences between different combinations of treat-
ment modalities, as well as evaluation for incident OSA diag-
nosis following treatment. Studies were considered eligible for 
analysis if  the application of either chemotherapy or radiother-
apy could be isolated and if  the study explicitly listed the rate of 
OSA in each treatment group.
Results: We identified 559 papers, of which 110 were duplicates. 
30 articles met criteria for full text review, and 17 were eligible for 
meta-analysis. We did not find a significant effect on the devel-
opment of OSA associated with the application of either chemo-
therapy or radiotherapy. We observed a modest, nonsignificant 
trend towards increased development of mild OSA among 
patients receiving radiotherapy (z=1.21 p = 0.23). The isolated 
effect of chemotherapy was not associated with any discernible 
impact on either mild (z=-0.83, p = 0.41) or moderate (z=0.00, 
p=1.00) OSA. Patients receiving radiotherapy did not have sig-
nificantly different AHI (z=-0.19, p = 0.85), ODI (z=-0.85, p = 
0.40) LSAT (z=-0.15, p = 0.89) or ESS (z=-0.46, p=0.65) com-
pared to controls. Similarly, chemotherapy was not associated 

with a significantly different AHI (z=0.81, p=0.42) or LSAT 
(z=0.38, p=0.70).
Conclusion: We find no effect of cancer therapy on development 
of OSA, in contrast to the conclusion of several individual stud-
ies. Literature on the development of OSA in patients treated 
with chemotherapy or radiotherapy for cancer is thus far lim-
ited to small-scale studies that are not powered to detect even 
moderate effect sizes. Large-scale studies of multiple treatment 
modalities are warranted.
Support (if any): 
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Introduction: Androgenetic alopecia (AGA) is a dermatological 
condition related to progressive hair loss commonly manifested 
in men, although women can be affected. Sleep patterns and, 
consequently, quality of life can be impaired. Androgen-sensitive 
hair follicles are affected as a result from the conversion of tes-
tosterone into dihydrotestosterone by the enzyme 5-alpha-reduc-
tase. Although the hormonal etiopathogeny is well-documented 
in AGA, the role of iron metabolism and its relationship with 
polysomnography (PSG)-measured sleep parameters are not 
well understood in this hair condition. This study aimed to inves-
tigate how iron markers relate to sleep outcomes in individuals 
with AGA, emphasizing sex differences and obstructive sleep 
apnea (OSA) severity.
Methods: Data from the 4th Edition of the São Paulo 
Epidemiological Sleep Study (EPISONO) were analyzed. 
Participants self-reported AGA, underwent PSG, and provided 
blood samples for biomarkers analysis. The Propensity Score 
Matching (PSM) was adopted to statistical control for age, sex, 
and metabolic syndrome.
Results: From 747 participants, 81 were in the AGA group (17 
women and 64 men) and 666 in the Non-AGA group (423 women 
and 243 men). After PSM, 160 participants (80 matched pairs) 
were retained, including 34 women (n=17/group) and 126 men 
(n=63/group). Prior to PSM, women from AGA group presented 
2 polysomnographic parameters significantly higher compared to 
the Non-AGA group: apnea hypopnea index (AHI) and desat-
uration events. In the AGA group, significant negative correla-
tions were identified between serum iron levels and AHI in both 
sexes, especially in women. Ferritin positively correlated with both 
AHI and the desaturation index in women, while serum iron was 
negatively linked to the desaturation index in men. These results 
remained significant after PSM. In Non-AGA men, weaker associ-
ations were found, with transferrin positively correlated with AHI 
and negatively with sleep efficiency.
Conclusion: Components of iron regulation, particularly serum 
iron and ferritin, presented a significant role in OSA severity 
in AGA, with stronger associations in women. These findings 
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highlighted the importance of consider iron metabolism in the 
management of OSA in individuals with AGA, in both sexes. 
Further examinations are warranted to explore the mechanisms 
underlying these metabolic associations.
Support (if any): AFIP, CNPq and FAPESP (#2020/13467-8).
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Introduction: Obstructive sleep apnea (OSA) is a common 
sleep-related breathing condition that has been linked to throm-
boembolic and cardiovascular events. The prevalence of OSA in 
the U.S. is nearly 33.4% among men and 17% among women. 
Pulmonary embolism (PE) is a life-threatening disorder that may 
occur at augmented rates in people diagnosed with OSA. The 
aim of this study is to compare the PE’s prevalence in patients 
with any sleep disorder, while also evaluating transitory results, 
including all-cause mortality and cardiac arrest.
Methods: A retrospective cohort study was performed using 
the TriNetX Global Health Research Network which offers 
access as EHRs from different healthcare facilities utilizing 
US Collaborative Network. Two cohorts were defined: Adult 
patients (Age 18 or above) with OSA and PE, and patients with 
PE but no known diagnosis of OSA or other sleep disorders. 
Propensity score comparison was utilized to address noteworthy 
variations in demographics and comorbidities between the two 
clusters. Data analysis was done from 2000 to present, with a 
one-month follow-up to evaluate the secondary outcomes of all-
cause mortality and cardiac arrest.
Results: The patients with PE’s who had OSA (n=3,119,120) 
demonstrated incidence proportion of 2.012% and the prevalence 
was 3.614%. While the incidence proportion in control group 
who diagnosed with PE without diagnosis of any sleep disorders 
(n=98,422,632) was 0.602% and the prevalence was 0.614%. The 
OSA group with PE’s (n=101,031), when compared to the non-OSA 
group with PE’s (n=554,126), demonstrated a reduced risk of all-
cause mortality (RR: 0.549; 95% CI: 0:53-0.57) and cardiac arrest 
(RR: 0.652; 95% CI: 0.564-0.754) within a month after PE diagnosis.
Conclusion: Patients with OSA are at a high risk of develop-
ing PE compared to those without OSA. Nonetheless, cardiac 
arrests and mortality, seem to be significantly lower in the OSA. 
These findings indicate an intricate interplay between throm-
boembolic events and OSA, underscoring the necessity for fur-
ther prospective research to affirm such relationships and the 
involved mechanisms.
Support (if any): 
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Introduction: Approximately 14 million US adults suffer from 
COPD, which is the fifth leading cause of death in the US. OSA 
prevalence is relatively high among adults with COPD. The 
coexistence of these two diseases is known as overlap syndrome, 
which carries an increased risk of cardiopulmonary complica-
tions. This study aims to examine the independent and com-
bined effects of COPD and obesity on the risk of probable OSA 
(pOSA).
Methods: Data from three cycles (2013-14, 2015-16, and 2017-
18) of the National Health and Nutrition Examination Survey 
was utilized to perform a cross-sectional analysis. As previously 
recommended, pOSA was screened based on self-reported 
snoring, breathing pauses, and daytime sleepiness. Weight was 
classified into four categories (normal, overweight, obese, and 
severely obese). COPD presence was determined by inquiring if  
subjects were told they had COPD by a health professional. The 
survey-based Poisson regression model was used to estimate the 
adjusted prevalence ratio (aPR) with 95% confidence interval 
(CI).
Results: The total sample population included 10,360 US adults, 
aged 20 years and older, with the majority being female (52%). 
Subjects with COPD were 52% more likely to have pOSA com-
pared to those without COPD (aPR 1.52, 95% CI: 1.18–1.97, p 
= 0.002). Obesity also increased the risk of pOSA, with aPRs 
of 1.33 (95% CI: 1.18–1.49) for overweight, 1.70 (95% CI: 1.52–
1.90) for obese, and 2.03 (95% CI: 1.80–2.28) for severely obese 
individuals (all p < 0.001). While the individual risk of pOSA 
increased with the severity of obesity, the combined risk across 
obesity categories remained consistent, with aPRs of 1.84, 1.91, 
and 1.86 for overweight, obese, and severely obese participants 
with COPD, respectively.
Conclusion: In this study, both COPD and obesity were found to 
be independently associated with increased likelihood of pOSA 
after controlling for potential covariates. The combined impact 
of COPD and different weight groups did not show a synergistic 
effect on the risk of probable OSA. Subject reported COPD and 
OSA may have influenced these findings. These study results con-
firm the importance of addressing both COPD and obesity as 
key factors in the management of probable OSA risk in adults.
Support (if any): 
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IDENTIFYING GAPS IN EVALUATION AND TREATMENT 
OF INSOMNIA, OSA, AND PTSD IN WOMEN VETERANS
Gwendolyn Carlson1, Alaina Gold2, Alexander Erickson3, 
Megan Hoch1, Monica Kelly4, Constance Fung5, Cathy Alessi6, 
Elizabeth Yano7, Alison Hamilton2, Jennifer Martin8
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Clinical Center, VA Greater Los Angeles Healthcare System, 4 VA 
Geriatric Research, Education and Clinical Center, VA Greater 
Los Angeles Healthcare System, 5 Geriatric, Research, Education 
and Clinical Center, VA Greater Los Angeles, 6 VA Geriatric, 
Research, Education and Clinical Center, VA Greater Los Angeles 
Healthcare System, 7 VA HSR Center for the Study of Healthcare 
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Healthcare System; Department of Medicine, 8 VA Geriatric 
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Introduction: Insomnia disorder, obstructive sleep apnea (OSA), 
and posttraumatic stress disorder (PTSD) are highly comorbid 
conditions among veterans. There are clear clinical practice 
guidelines for the assessment/treatment of these conditions, but 
sleep disorders remain under documented in electronic health 
records (EHR) and it is unclear if  women veterans are being 
appropriately assessed and treated for these conditions.
Methods: We sent recruitment letters to 361 veterans poten-
tially eligible for a clinical trial of cognitive behavioral ther-
apy for insomnia (CBT-I) for women veterans with PTSD 
(NCT05683132). Eighty-one women completed telephone 
screening which included the Insomnia Severity Index (ISI), 
STOP, and Primary Care PTSD Screen for DSM-5 (PC-PTSD-5). 
Clinical cutoff  scores were used to determine probable insom-
nia (ISI ≥ 11), high OSA risk (STOP ≥ 2), and probable PTSD 
(PC-PTSD-5 ≥ 4). Prior engagement in first-line treatments 
was assessed for insomnia (CBT-I), OSA (positive airway pres-
sure [PAP]), and PTSD (Cognitive Processing Therapy [CPT], 
Prolonged Exposure [PE], and Eye Movement Desensitization 
and Reprocessing [EMDR]).
Results: Among women screened, 90.1% (n = 73) had proba-
ble insomnia, 59.3% (n = 48) were at high risk for OSA, and 
71.6% (n = 58) had probable PTSD. 55.6% (n = 45) had both 
probable insomnia and increased risk for OSA. 46.9% (n = 38) 
were high risk for OSA and had both probable insomnia and 
PTSD. Among those with probable insomnia, seven (9.6%) 
had received CBT-I. Among those at increased risk for OSA, 
32 (66.7%) had underwent a sleep evaluation, 22 (45.8%) were 
diagnosed with sleep apnea and prescribed PAP, and seven 
(14.6%) reported PAP use in the last week. Among those with 
probable PTSD, 40 (69.0%) received non-medication treat-
ment for PTSD, including 11 (19.0%) who received CPT, PE, 
or EMDR.
Conclusion: Few women veterans with probable insom-
nia received CBT-I. One third of women with high OSA risk 
were not previously evaluated. Most women prescribed PAP 
were not currently using treatment. Few women with probable 
PTSD received first-line non-medication treatments for PTSD. 

Challenges remain in increasing access to evidence-based treat-
ments for women veterans.
Support (if any): VA CDA 20-227 (Carlson); VA RCS-20-191, 
NIH/NHLBI K24 HL143055 (Martin); NIH/NHLBI K23 
HL157754 (Kelly), VAGLAHS CSHIIP GRECC
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SLEEP OUTCOMES FROM THE APNEA AND INSOMNIA 
RELIEF (AIR) PILOT TRIAL IN VETERANS WITH 
POSTTRAUMATIC STRESS DISORDER
Lizabeth Goldstein1, Ali El Solh2, Jennifer Martin3, 
Thomas Neylan4, Kathleen Sarmiento5, Shira Maguen1

1 San Francisco VA Health Care System, 2 VA Western New York, 3 
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Introduction: Among Veterans with PTSD, approximately 70% 
have obstructive sleep apnea (OSA) and 90% have insomnia. In 
patients with PTSD and OSA, positive airway pressure (PAP) 
use is associated with not only improvements in daytime sleep-
iness, but also reduction in overall PTSD symptom severity. 
Unfortunately, patients with PTSD have lower PAP adherence 
than those without PTSD, and insomnia is associated with lower 
levels of PAP use. We developed a behavioral sleep treatment 
called Apnea and Insomnia Relief  (AIR) to target comor-
bid sleep apnea and insomnia (COMISA). This six-session, 
telehealth-based protocol combines aspects of motivational 
enhancement, psychoeducation, positive airway pressure (PAP) 
desensitization, and cognitive behavioral therapy for insomnia.
Methods: We conducted a pilot randomized controlled trial 
(RCT) comparing AIR to a Sleep Education (SE) control in 
Veterans with PTSD and COMISA who were recommended for 
PAP therapy for OSA. Sleep outcomes included PAP adherence 
(4+ hours use, at least 70% of past seven days), insomnia symp-
tom severity (Insomnia Severity Index; ISI), and daytime sleepi-
ness (Epworth Sleepiness Scale; ESS).
Results: The sample (N=34) included 32 men (94%) and two 
women (6%); mean age was 50 years (SD=12, range 26-76) and 
43% of the sample identified as a racial or ethnic minority. One 
participant (randomized to AIR) dropped out of the trial. At 
post-treatment, 41% of participants randomized to AIR met 
criteria for PAP adherence, compared to 13% of participants 
randomized to SE (x2(1,32)=3.06, p=.08). Participants rand-
omized to AIR demonstrated greater reduction in insomnia 
symptom severity from pre- to post-treatment, with average 
reduction on the ISI of 7.12 points (SD=7.52) for AIR, versus 
4.07 points (SD=4.81) for SE (t(30)=4.50, p=.0001). Participants 
randomized to AIR demonstrated greater reduction in daytime 
sleepiness from pre- to post-treatment, with average reduction 
on the ESS of 4.00 points (SD=5.98) for AIR, versus 2.80 points 
(SD=4.07) for SE (t(31)=3.22, p=.003).
Conclusion: AIR was associated with higher PAP adherence 
and reduced symptoms of insomnia and daytime sleepiness in 
Veterans with PTSD and COMISA. Additional trials are needed 
to establish efficacy in a larger, more diverse sample and evaluate 
implementation strategies to increase access to this behavioral 
sleep intervention.
Support (if any): U.S. Department of Veterans Affairs 
(IK2RX002952)
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EMOTIONAL DREAM CONTENT OF ACUTE TRAUMA 
PATIENTS: ASSOCIATIONS WITH INTERPERSONAL 
VIOLENCE, NIGHTMARES, AND PTSD
Greg Mahr1, Anthony Reffi2, Lily Jankowiak1, David Moore1, 
Christopher Drake2

1 Henry Ford Health, 2 Henry Ford Health System

Introduction: Dreams are involved in the processing of emotions 
and can serve as markers of emotional distress. The authors 
developed a rating scale for affect in dreams and applied it to an 
acute trauma population.
Methods: We recruited 88 patients hospitalized within one week 
following traumatic injury (Mage = 39.53 ± 14.31 years, 67.0% 
male, 67.0% Black). Patients who recalled a dream since hospi-
talization recorded their dream (n = 43). An independent rater 
scored the dreams using a novel 33-item Affective Neuroscience 
Dream Rating Scale to indicate the presence of fear, rage, grief, 
seeking, care, play, and lust. We quantified the emotional valence 
of dreams by summing positive (seeking + care + play + lust) 
and negative emotions (fear + rage + grief) and explored their 
associations with interpersonal violence and clinical outcomes 
approximately one-month post-trauma.
Results: The emotional valence of dreams across all patients 
was significantly more negative (M = 4.84 ± 2.91) than posi-
tive (M = 1.26 ± 1.16), p <.001. Experiencing negatively toned 
dreams was associated with increased odds of being hospitalized 
for interpersonal violence (OR = 1.45, p =.014, 95% CI = 1.08 – 
1.96) and more severe acute stress symptoms (β = 0.36, p =.021), 
regardless of sex. Reporting more negatively toned dreams dur-
ing hospitalization prospectively predicted risk for trauma-re-
lated nightmares one month later (OR = 1.73, p =.045, 95% CI = 
1.01 – 2.97), adjusting for time, and was prospectively associated 
with increased nightmare distress (r =.70, p <.001), night terrors 
(r =.37, p =.042), and PTSD status (r =.44, p =.033). The dreams 
of patients who went on to screen positive for PTSD one month 
after trauma were significantly more negative (M = 5.99) than 
patients without PTSD (M = 3.70), p =.038, ηp2 = 19, indicating 
a large effect.
Conclusion: Negative affective tone in dreams immediately after 
trauma predicted subsequent nightmares and future PTSD and 
can provide a potential tool for assessing PTSD risk in acute 
trauma patients.
Support (if any): Funding for A.N.R. was provided from the 
NIMH (K23MH134032).
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TRANSGENDER IDENTITY MODERATES THE 
ASSOCIATION BETWEEN NIGHTMARE FREQUENCY 
AND SUICIDAL IDEATION
Regan Virnoche1, Matthew Gratton1, Garrett Baber1, 
Nancy Hamilton1

1 University of Kansas

Introduction: Frequent nightmares are known risk factors for 
suicidal ideation. Nightmares and suicide are both relatively 
understudied within minority populations. Transgender individ-
uals experience disproportionately higher rates of sleep distur-
bances and suicidality, potentially due to the minority stress of 

transgender identity. Despite this, the intersection of transgen-
der identity, nightmares, and suicidality has not been adequately 
investigated. To address this gap, we investigated the potential 
moderating relationship that transgender identity may play in 
the association between weekly nightmare frequency and sui-
cidal ideation severity.
Methods: We used the Assessing Nocturnal Sleep/Wake Effects 
on Risk of Suicide (ANSWERS) data set (N = 971), accessed 
through the National Sleep Research Resource. Nightmare fre-
quency was measured using the 5-item Disturbing Dream and 
Nightmare Severity Index (DDNSI). The 25- item Columbia 
Suicide Severity Ratings Scale (CSSRS) was used to asses lifetime 
suicidal ideation severity. Linear regression was used to deter-
mine the association between nightmare frequency and suicidal 
ideation while controlling for both age and race. Transgender 
identity was then included as an interaction term.
Results: Weekly nightmare frequency was independently asso-
ciated with lifetime suicidal ideation severity (β = 0.14, 95% CI: 
[0.09, 0.19], p < 0.001). Further, transgender identity moderated 
the relationship between weekly nightmare frequency and life-
time suicidal ideation severity (β = 0.28, 95% CI: [0.02, 0.54], p 
= 0.035).
Conclusion: Transgender individuals with higher weekly night-
mare frequency appeared to be more likely than non-transgender 
to have higher lifetime suicidal ideation. This finding highlights 
a unique mental health disparity within the transgender popu-
lation, emphasizing the importance of addressing sleep distur-
bances and their potential contribution to suicidality. Future 
research should explore the role of intersecting factors, such as 
minority stress, using larger and more diverse samples. These 
findings may help prioritize targeted care for transgender indi-
viduals experiencing frequent nightmares and suicidal ideation.
Support (if any): 
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FEASIBILITY OF UNATTENDED IN-HOME 
POLYSOMNOGRAPHY IN TRAUMA-EXPOSED 
VETERANS WITH CHRONIC NIGHTMARES
Melody Robinson1, Christine So2, Steven Woodward3, 
Philip Gehrman4, Grace Howard5, Katherine Miller5

1 University of Tulsa, 2 Washington State University, 3 National 
Center for PTSD- Dissemination & Training Division, 4 University 
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Introduction: Trauma-related sleep disturbances warrant assess-
ment, but limitations of laboratory studies preclude a compre-
hensive understanding of these phenomena. This study assessed 
the feasibility and acceptability of unattended home polysom-
nography (hPSG) for trauma-exposed Veterans with nightmares.
Methods: Signal quality and outcomes of hPSGs in Veterans 
enrolled in a study investigating nightmares were reviewed. 
Study staff  applied the equipment in the home and Veterans 
were instructed to go to bed near their usual bedtime. A suc-
cessful hPSG was defined as ≥4 hours of total recording time 
(TRT) with interpretable EEG, and other key channels (muscle 
tone, thoraco-abdominal bands, airflow, and pulse oximetry) 
with adequate signal quality for ≥80% of TRT. Perception of 
sleep quality and the occurrence of a nightmare were collected 
the next morning via a sleep diary. Feasibility was examined by 
exploring the percentage of participants with successful and 
failed hPSGs. To assess acceptability, significant differences in 
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self-reported sleep quality and nightmare reports were examined 
between nights with and without hPSG.
Results: Data were available from 46 Veterans. Six partici-
pants declined to proceed with the hPSG due to illness, dis-
comfort, or neighborhood safety concerns. Of  those who 
completed a hPSG, 23/40 (57.5%) tests were considered suc-
cessful based on all pre-specified criteria. Seventy percent had 
≥4 hours of  interpretable EEG data. Most participants expe-
rienced loss of  one or more electrodes. Unsuccessful hPSGs 
were mostly due to EEG recordings being less than four 
hours. No baseline differences were found between Veterans 
with and without successful hPSGs. Regarding acceptability 
between nights with and without the hPSG, no differences 
were found for nightmare occurrence, but sleep quality was 
significantly worse with hPSG.
Conclusion: Unattended hPSG is partially feasible and accept-
able in a group of Veterans with nightmares; however, failure 
was common and sleep quality was poorer on nights with the 
hPSG. Characteristics of a trauma-exposed sample, such as 
increased sweating, sleep movements, and fragmented sleep, may 
have contributed to these results. Tools designed to be applied 
independently and to endure these factors should be considered 
for this population.
Support (if any): U.S. Department of Veterans Affairs, 
Veterans Health Administration Clinical Science Research and 
Development Service [IK2CX001874].
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FEAR OF SLEEP PROSPECTIVELY PREDICTS 
NIGHTMARE SEVERITY IN ACUTE TRAUMA PATIENTS 
EXPOSED TO COMMUNITY VIOLENCE
Anthony Reffi1, Lily Jankowiak2, David Moore2, Sattvik Basarkod3, 
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Christopher Drake1
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Introduction: Fear of sleep engenders arousal at bedtime that 
can promote nightmares. Living in disadvantaged neighbor-
hoods with high rates of community violence may exacerbate 
fear of sleep and in turn increase nightmare risk. We tested fear 
of sleep among acute trauma patients as a prospective predic-
tor of nightmares, and whether exposure to community violence 
moderated this relationship.
Methods: Patients hospitalized in the intensive care unit within 
one week following traumatic injury (N = 88; Mage = 39.53 ± 
SD 14.31, 67.0% male, 67.0% Black, 47.7% income ≤ $20,000). 
Patients completed the Fear of Sleep Inventory (FoSI) Short 
Form and a community violence questionnaire during hospital-
ization (T1; N = 88) and the Nightmare Disorder Index (NDI) 
approximately two months post-trauma (T2; n = 59). We com-
puted an NDI sum score as our outcome to indicate greater 
nightmare severity (nightmare frequency and nightmare-re-
lated awakenings, distress, and impairment). Skin conductance 
response (SCR) was collected from a subsample of patients (n = 
7) during the FoSI to preliminarily explore the psychophysiolog-
ical correlates of this scale.
Results: Exposure to community violence exacerbated the pro-
spective effect of fear of sleep on future nightmare severity (β = 
0.51, p =.039), such that relationship between fear of sleep at T1 

and nightmare severity at T2 was strongest for patients reporting 
exposure to higher levels of community violence in the 90 days 
prior to hospitalization. SCR to the FoSI was correlated with 
greater exposure to community violence (r = 0.76, p =.048) and 
the following fear-of-sleep-related safety behaviors: “I stayed up 
late to avoid sleeping” (r = 0.87, p =.012) and “I tried to stay as 
alert as I could while lying in bed,” though this relationship was 
nonsignificant (r = 0.74, p =.060).
Conclusion: Acute trauma patients presenting with a fear of 
sleep may be at increased risk for posttraumatic nightmares 
during recovery, especially those living within neighborhoods 
marked by high levels of community violence. Preliminary 
results suggest fear of sleep and community violence exposure 
may share an association with sympathetic activation which, 
when elevated at bedtime, could increase nightmare production.
Support (if any): K23MH134032 (A.N.R.).
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ENHANCING PRIMARY CARE DETECTION AND 
REFERRAL OF NIGHTMARE DISORDER: A QUALITY 
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James Kang1, Zahari Tchopev1, H. Samuel Scheuller1, 
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Introduction: Nightmare disorder (NDO) is a significant but 
often under-recognized condition, especially within the mili-
tary population. We previously reported that 31.2% of patients 
referred to our military sleep disorders center have NDO, yet 
only 3.9% were referred for NDO. Despite the general popula-
tion’s NDO prevalence (2-8%), our center had no referrals for 
NDO from June 1 to August 31, 2024. This quality improvement 
(QI) project aimed to improve NDO detection and referral rates 
using the nightmare disorder index (NDI).
Methods: From September 6 to October 4, 2024, the Internal 
Medicine Clinic (IMC) at a Military Treatment Facility (MTF) 
integrated the NDI into routine patient intake. Patients were cat-
egorized into three groups: negative for NDO (no nightmares 
or nightmares without associated symptoms), possible NDO 
(nightmares causing symptoms), and probable NDO (night-
mares causing significant symptoms, indicated by a score of 2 
or greater in each NDI section of sections 2-4). Additionally, 
patients with a prior NDO diagnosis were classified as sympto-
matic or asymptomatic. Providers were instructed to review the 
NDIs and refer patients for NDO as clinically appropriate.
Results: Out of 614 patients screened, 580 (94.5%) completed 
the NDI. Among them, 460 (79.3%) screened negative, 72 
(12.4%) screened positive for possible NDO, and 12 (2.1%) for 
probable NDO. Additionally, 35 patients had a prior NDO diag-
nosis, with 25 (71.4%) remaining symptomatic. Of these symp-
tomatic patients, 10 were on pharmacologic therapy, 3 engaged 
in behavioral therapy, 5 received both, and 7 had no treatment. 
The IMC made 16 referrals to sleep medicine during this period, 
with 2 referrals indicating concern for NDO.
Conclusion: This quality improvement project successfully incor-
porated the NDI into routine primary care screening, achieving 
a high completion rate. The detection of possible and probable 
NDO is clinically significant. However, far more patients were 
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identified than were referred for specialty care. Future planned 
QI cycles will expand this project to other primary care clinics, 
such as Family Health and Operational Medicine, to improve 
referral rates and enhance NDO identification and treatment. 
These efforts, which are generalizable to civilian populations, 
aim to reduce NDO under-recognition and improve patient 
quality of life.
Support (if any): 
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A RANDOMIZED, DOUBLE-BLIND, PLACEBO-
CONTROLLED TRIAL OF DOXAZOSIN FOR 
NIGHTMARES AND SLEEP DISTURBANCE IN PTSD
Anne Richards1, Leslie Yack1, Anthony Santistevan2, Emily Berg2, 
Steven Batki2, Karen Seal2, Thomas Neylan1

1 University of California, San Francisco, 2 San Francisco VA 
Health Care System

Introduction: Nightmares and non-nightmare sleep disturbances 
are a core feature of posttraumatic stress disorder. Effective 
treatments remain elusive. Doxazosin is an alpha-1 adrenergic 
blocker with demonstrated promise, but there is a dearth of evi-
dence from randomized controlled trials on its effectiveness. We 
report findings from a randomized, double-blind, placebo-con-
trolled trial evaluating the effectiveness of doxazosin for night-
mares and non-nightmare sleep disturbances.
Methods: N = 65 trauma-exposed adults (60 veterans, 21 
female) with full or subclinical PTSD and prominent night-
mares were randomized to either placebo (N=32) or doxazosin 
(N = 33) titrated to a maximum dose of  10mg daily. Primary 
outcomes were nightmare frequency and intensity (CAPS-
4), nightmare distress (NDQ), and sleep quality (PSQI). 
Secondary outcomes were derived from a sleep diary mobile 
phone application developed by our group and included the 
weekly number of  distressing dreams, worst distressing dream 
severity, and properties of  sleep (sleep latency, wake after sleep 
onset, sleep maintenance, and total sleep time). For outcomes 
with two measurements, baseline-adjusted ANCOVAs were 
used to estimate treatment differences in change from baseline. 
For outcomes measured at three or more time points, linear 
mixed effects models were used to model change from baseline. 
All models adjusted for baseline values of  the dependent vari-
able of  interest.
Results: Compared to placebo, participants randomized to 
doxazosin showed greater reduction in wake after sleep onset 
(adjusted p = 0.02), greater increase in sleep maintenance 
(adjusted p = 0.047), and greater reduction in nightmare severity 
(adjusted p < 0.001) over the course of the trial as measured by 
a daily sleep diary. That said, validated measures of nightmare 
distress (CAPS-4 nightmare items, nightmare distress question-
naire) and sleep quality (Pittsburg Sleep Quality Index) did not 
differ significantly over the course of the trial between treatment 
groups (adjusted p’s > 0.05), in part due to robust placebo effects 
in these measures.
Conclusion: Results suggest that doxazosin may be effective for 
improving properties of sleep quality and reducing distressing 
dream severity in those with PTS and highlight the utility of a 
daily mobile sleep diary application, in contrast with retrospec-
tive reporting, for detecting effects.
Support (if any): U.S. Department of Defense Grant 
W81XWH-17-1-0234 (PI: Richards)
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Introduction: Nightmare Disorder (NDO) is estimated to 
impact at least 4% of the US adult population yet is reported to 
be much higher among service members (SMs). Our Center has 
previously reported 31.2% of referred SMs had probable NDO 
based on screening measures, yet only 3.9% reported nightmares 
as a reason for evaluation. No quality measures report on the 
rate of confirmed diagnosis, and more importantly, treatment of 
NDO or its sequelae. This quality improvement project sought 
to address the barriers to effective identification and diagnosis 
of NDO by implementing tiered Plan-Do-Study-Act (PDSA) 
cycles.
Methods: Patients referred to our academic sleep center com-
plete a nightmare disorder index (NDI) during their intake 
assessment. Retrospective chart review of May 2024 was per-
formed to establish baseline rates of probable and possible NDO 
based on NDI responses, as well as rates of eventual NDO diag-
noses at follow-up clinic appointments. The initial intervention 
instituted was to include the NDI as part of baseline character-
istics listed at the top of polysomnography reports to prompt the 
provider at follow-up to address the finding. Chart review cycles 
were performed to assess the efficacy of this intervention in diag-
nosing NDO at follow-up.
Results: During baseline assessment period of May 2024, 167 
new patients completed the NDI, with 33 (19.76%) scoring in 
the probable, and 66 (39.52%) in the possible NDO range. 
Ultimately, 5 (2.99%) of these patients were diagnosed with 
NDO after clinical assessment. The first intervention went into 
effect in July 2024. Subsequently, 72 patients completed the 
NDI, with 10 (13.89%) probable and 26 (36.11%) possible NDO. 
Of these, 3 (4.17%) patients were diagnosed with NDO after 
clinical assessment.
Conclusion: This ongoing quality improvement project suggests 
the NDI is detecting probable and possible NDO at high rates in 
our patient population, consistent with prior reports. The base-
line clinical diagnosis of NDO was concerningly low but the ini-
tial intervention improved the rate of diagnosis. Planned PDSA 
cycles include tracking and improving patient follow-up to better 
understand the sensitivity and specificity of using the NDI in 
our population, and educating patients and staff  on the impor-
tance of appropriately diagnosing and treating NDO.
Support (if any): 
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PREDICTING DREAM RECALL AND SHARING: THE 
ROLE OF CHILDHOOD EXPERIENCES, MENTAL 
HEALTH, AND DREAM PHENOMENA
Emily Feldman1, Rebecca Essien1, Danya Husein1, Danica Slavish1

1 University of North Texas

Introduction: Dream recall frequency (DRF), or how often indi-
viduals remember and report dreams, is influenced by factors 
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such as family dynamics, mental health, and cultural norms. 
Women tend to report higher DRF and greater distress from 
nightmares, while individuals with psychiatric conditions often 
exhibit reduced DRF. This study examined the relative contri-
butions of childhood experiences, mental health, and current 
dream-related factors in predicting DRF and dream sharing.
Methods: A sample of 360 undergraduate students (mean 
age = 19.91; 67.7% female; 54.44% White) completed surveys, 
including the Perception of Parents Scale, Bedtime Routine 
Questionnaire, PCL-5, GHQ-12, ISI, and Mannheim Dream 
Questionnaire. Hierarchical linear regression analyses were con-
ducted to identify predictors of DRF and dream sharing.
Results: Childhood nightmares were significant positive pre-
dictors of dream recall frequency (DRF; β = 0.209, p < 0.001) 
and dream sharing (β = 0.208, p < 0.001). Current psychological 
distress (GHQ-12; β = -0.146, p = 0.010) predicted lower DRF, 
while PTSD symptoms (β = -0.157, p = 0.009) and distress (β 
= -0.182, p < 0.001) were associated with less dream sharing. 
Insomnia severity (β = 0.096, p = 0.032), more dream sharing (β 
= 0.458, p < 0.001), higher perceived caregiver warmth (β =.082, 
p = 0.048) and fewer sleep-related phenomena (β = -0.273, p < 
0.001) were linked to increased DRF. When accounting for fam-
ily and mental health factors (Step 3), negative dream attitudes 
(β = -0.217, p < 0.001), fewer sleep-related phenomena (β = 
-0.439, p < 0.001), and more déjà vu experiences (β = 0.089, p = 
0.040) were significantly associated with greater dream sharing. 
Individuals with whom participants reported sharing and receiv-
ing dreams will be discussed.
Conclusion: While childhood nightmares initially predicted 
greater DRF and dream sharing, sleep-related phenomena, 
dream sharing, and negative attitudes toward dreams emerged as 
the strongest predictors. These findings suggest a dynamic, mul-
tifaceted process in which early sleep experiences, current psy-
chological factors, and dream-related attitudes interact to shape 
patterns of DRF and dream sharing over time.
Support (if any): 
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CHANGE IN GLOBAL AND TRAUMA-RELATED 
SLEEP DIFFICULTIES AMONG ADULTS RECEIVING 
TREATMENT FOR POSTTRAUMATIC STRESS 
DISORDER
Isabelle Tully1, Alexandra Klein2, Halle Deericks1, Noni Pinales1, 
Lori Zoellner3, Michele Bedard-Gilligan3, Norah Feeny1

1 Case Western Reserve University, 2 VA San Diego Healthcare 
System, 3 University of Washington

Introduction: Sleep difficulties are prevalent among individuals 
with posttraumatic stress disorder (PTSD). While sleep often 
improves following psychotherapy for PTSD, residual sleep dif-
ficulties are common. Most studies assessing sleep in the context 
of PTSD treatment have relied on single-item scores. This study 
evaluated associations between sleep difficulties and psychopa-
thology prior to treatment and predictors of change in global 
and trauma-related sleep problems following PTSD treatment.
Methods: Participants (N=146, 75.3% Female, M Age=36) 
enrolled in a randomized trial of prolonged exposure (PE) 
and PE plus sertraline completed the Pittsburgh Sleep Quality 
Index (PSQI), PSQI PTSD Addendum (PSQI-PTSD), PTSD 
Symptom Scale Self-Report for DSM-IV (PSS-SR; re-experienc-
ing, avoidance, and arousal subscales), and Quick Inventory of 

Depressive Symptomatology (QIDS-SR) at baseline, post-treat-
ment, and 3-month follow-up. Sleep-related items were removed 
from PSS-SR and QIDS-SR scales. Correlations examined 
associations between baseline self-report measures. For treat-
ment-completers, paired t-tests compared PSQI and PSQI-
PTSD scores between baseline and post-treatment and between 
post-treatment and follow-up. Multivariate linear regression 
models assessed predictors of change in sleep from baseline to 
post-treatment.
Results: At baseline, global sleep difficulties (PSQI) were clini-
cally elevated (M=11.77, SD=3.26) and associated with moder-
ately higher PSS-SR avoidance (r=.26, p=.002), arousal (r=.32, 
p<.001), and QIDS-SR severity (r=.30, p<.001), but not PSS-SR 
re-experiencing. PTSD-related sleep difficulties (PSQI-PTSD) 
were associated with greater PSS-SR re-experiencing (r=.48, 
p<.001), avoidance (r=.35, p<.001), and arousal (r=.29, p<.001) 
and QIDS-SR severity (r=.44, p<.001). Among treatment-com-
pleters, sleep problems decreased substantially between base-
line and post-treatment (PSQI: p<.001, d=1.09; PSQI-PTSD: 
p<.001, d=0.96); however, mean global sleep difficulty scores 
remained above the clinical-cutoff  of 5 (M=7.90, SD=3.87). 
Change from post-treatment to follow-up was non-significant, 
suggesting maintenance of gains. When predicting change in 
PTSD-related, but not global, sleep difficulties, higher baseline 
re-experiencing symptoms (β=.38, p=.002) was the strongest 
predictor of improvement in trauma-related sleep difficulties 
(PSQI-PTSD, R-squared=.20, F(4,84)=5.18, p<.001).
Conclusion: On average, sleep difficulties decreased substantially 
following trauma-focused intervention, but global sleep difficul-
ties remained elevated. This builds upon research suggesting 
sleep disturbance may be better conceptualized and treated as 
comorbid with PTSD rather than secondary. Research identify-
ing mechanisms mediating improved sleep can inform targeted 
use of adjunctive, sleep-specific interventions for patients receiv-
ing trauma-focused therapy.
Support (if any): R01MH066347, R01MH066348
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AT WHAT FREQUENCY DO NIGHTMARES EFFECT 
SUICIDE
Ainsley Pickering1, Emma Angle1, Victoria West Staples1, 
Westley Youngren1

1 University Of Missouri-Kansas City

Introduction: A robust body of research has linked nightmares 
to suicide. For example, research has found that nightmares 
predict suicidal ideation above and beyond other mental health 
symptoms (such as depression and post-traumatic stress disor-
der) and that treating nightmares may indirectly decrease the 
risk of suicide. Considering the established link between night-
mares and suicide, our goal was to further extend the literature 
by examining at what frequency do nightmares become related 
to suicide.
Methods: Data were collected through an online survey dis-
tributed anonymously to our participants. Embedded within 
the survey were measures of  nightmare frequency and cogni-
tions related to suicide. After examining the data for valid-
ity, and removing outliers, our final sample size was N = 117. 
Bivariate linear regression analyses were used to explore the 
relationship between nightmare frequency and cognitions 
related to suicide.
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Results: Experiencing nightmares several times a month (𝛽 = 
6.20, p < 0.01) and several times a week (𝛽 = 5.75, p < 0.05) both 
significantly predicted cognitions related to suicide. In contrast, 
experiencing nightmares several times a year did not significantly 
predict cognitions related to suicide (𝛽 = 2.12, p = 0.32). Weekly 
frequency accounted for 6.8% of the variance in cognitions 
related to suicide while monthly frequency accounted for 8.4% 
of the variance in cognitions related to suicide.
Conclusion: Our results revealed that experiencing nightmares 
at weekly or monthly rate were both predictive of cognitions 
related to suicide, while experiencing nightmares a few times a 
year was not predictive of cognitions related to suicide. Of note, 
monthly nightmares appeared to explain the most variance in 
cognitions related to suicide. Overall, our results highlight that 
experiencing nightmares at a monthly basis may be the tipping 
point for when nightmares begin to impact the risk for suicide. 
However, our data was cross-sectional, which impacts our ability 
to establish a true temporal relationship. Future research should 
utilize longitudinal methods to further explore at what frequency 
do nightmares become a risk factor for suicide.
Support (if any): n/a
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A PROPOSED METHODOLOGY TO IDENTIFY TRAUMA-
ASSOCIATED SLEEP DISORDER IN VETERANS USING 
ELECTRONIC HEALTH RECORD DATA
Mackenzie Lind1, Catherine McCall1, Rebecca Hendrickson2

1 VA Puget Sound Health Care System, Seattle Division, 2 VA 
Puget Sound Healthcare System, Seattle Division

Introduction: The proposed clinical phenotype of trauma-asso-
ciated sleep disorder (TASD) includes repetitive trauma night-
mares, dream enacting behaviors, and nighttime autonomic 
symptoms. Symptoms overlap with post-traumatic stress disor-
der (PTSD), rapid eye movement sleep behavior disorder (RBD) 
and obstructive sleep apnea (OSA). TASD is clinically relevant 
given high rates of post-traumatic sleep disturbances and known 
associations between RBD and neurodegeneration. However, 
TASD is not formally recognized, and more research is needed 
on its epidemiology and classification within clinical datasets. 
Here, we describe planned methods for identification of a poten-
tial TASD cohort based on electronic medical record (EMR) 
data which can be used to further characterize TASD.
Methods: Data was extracted from the EMR of Veterans with 
polysomnography studies within the national VA system (N= 
1,036,952, 92% male, mean [SD] age 64.9 [13.9]) utilizing the VA 
Informatics and Computing Infrastructure. Sleep and psychiat-
ric diagnoses were obtained from ICD10 codes. Full text search 
of clinical note data identified documented instances where the 
phrase “trauma associated sleep disorder” was present within a 
Veteran’s chart, indicating that this diagnosis was likely being 
considered.
Results: Prevalence of related sleep and psychiatric comorbidi-
ties within the full sample were as follows: 36.1% (PTSD), 68.4% 
(OSA), 1.2% (RBD), 0.8% (other/unspecified parasomnia). 
There were 519 individuals where clinical note text search identi-
fied the term TASD; for these Veterans, prevalence of the above 
disorders was 86.1% (PTSD), 90.6% (OSA), 35.1% (RBD), and 
38.5% (other/unspecified parasomnia).
Conclusion: Preliminary results demonstrate high prevalence of 
comorbid sleep and related disorders, particularly in Veterans 

whose clinical charts mention TASD as a diagnostic considera-
tion. This highlights the complexity of creating a proxy variable 
distinguishing TASD from related diagnoses. Ongoing work will 
incorporate both subjective (e.g., dream enactment) and objec-
tive (e.g., autonomic parameters) clinical data to create a proxy 
diagnostic phenotype for TASD, which can be combined with 
polysomnography data to examine sleep architecture and auto-
nomic arousal; data on prescribed medications will also be incor-
porated. Though preliminary, this line of research has potential 
to improve our understanding of mechanisms involved in dis-
turbed sleep following trauma.
Support (if any): VA CSRDS Award IK2CX001774 (RCH), VA 
Northwest MIRECC (RCH, MJL)
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NIGHTMARES & INSOMNIA, DIFFERING IMPACTS ON 
SUICIDE
Victoria West Staples1, Emma Angle1, Todd Bishop2, 
Wilfred Pigeon3, Westley Youngren1

1 University Of Missouri-Kansas City, 2 VA Center of Excellence 
for Suicide Prevention, 3 University of Rochester Medical Center

Introduction: Previous research has shown that both insomnia 
and nightmares are related to suicide. However, the literature 
currently disagrees about the relationship between nightmares 
and suicide, with some researchers suggesting that the majority 
of variance in nightmares predicating suicide is better explained 
by fear of sleep and/or insomnia. Our goal was to use a stepwise 
regression analysis to further explore the relationship between 
insomnia, nightmares, and suicide (while controlling for fear of 
sleep), with the aim of providing clarifying information to the 
aforementioned argument.
Methods: Participants (N = 218) completed an anonymous 
online survey which included the following measures: self-re-
ported insomnia symptoms (Insomnia Symptom Index), 
frequency of  trauma-related nightmares (Trauma-Related 
Nightmare Survey), fear of  sleep (Fear of  Sleep Inventory; 
FoS), and cognitions related suicide (Brief  Suicide Cognition 
Scale; SCS). To examine the incremental predictive power 
of  our variables of  interest, a stepwise regression model was 
utilized where in step-1 FoS will be the only predictor, and in 
step-2 both nightmares and insomnia will be added into the 
regression model.
Results: In the first step of our model (with FoS as the only pre-
dictor), FoS significantly predicted SCS (b = 0.47, p < 0.01; F 
= 24.89, p < 0.001). In the second step of our model (adding 
insomnia and nightmares as predictors), nightmares (b = 3.82, 
p <.05) and insomnia symptoms (b = 0.89, p <.001) both inde-
pendently predicted cognitions related to suicide, but FoS no 
longer significantly predicted SCS (p = 0.30). The second step of 
our model significantly explained 24.04% of the variance in SCS 
(F = 15.61, p < 0.001).
Conclusion: Increase in suicide cognitions was predicted by 
both nightmares and insomnia, even when controlling for FoS. 
These results lend evidence to the idea that both nightmares and 
insomnia independently impact suicide, and that nightmares are 
not just an effect of insomnia and/or FoS. This is clinically rel-
evant as it suggests two unique variables (insomnia & suicide) 
that could be targeted with interventions, with the overall goal 
of reducing the risk of suicide.
Support (if any): n/a
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INTEGRATED INSOMNIA/PTSD TREATMENT LED 
TO REDUCTIONS IN INSOMNIA, PTSD, AND PAIN 
INTERFERENCE AMONG VETERANS
Anne Malaktaris1, Breanna Holloway2, Kira Clare3, 
Peter Colvonen4

1 Center of Excellence for Stress and Mental Health, VA San 
Diego, 2 UC San Diego, 3 VA San Diego, 4 University of California, 
San Diego

Introduction: Among Veterans with posttraumatic stress disor-
der (PTSD), sleep disturbances are almost ubiquitous with 70 
- 87% reporting comorbid insomnia. Chronic musculoskeletal 
pain (CP) likewise frequently co-occurs with PTSD; 50-70% of 
Veterans seeking PTSD treatment have CP, and comorbid PTSD/
CP is associated with high rates of sleep disturbances. Thus, 
insomnia, PTSD, and pain are highly co-occurring. Though 
there is evidence that integrated Cognitive Behavioral Therapy 
for Insomnia (CBT-I) and Prolonged Exposure (PE) are effective 
in decreasing both insomnia and PTSD symptoms, the effects 
of integrated PTSD/insomnia treatment on pain over time and 
whether pain attenuates treatment outcomes is unknown.
Methods: We conducted secondary analyses with data from an 
RCT comparing integrated CBT-I + PE to a hygiene plus PE to opti-
mize PTSD, sleep, and quality of life outcomes in N = 94 Veterans. 
PTSD symptom severity (PTSD Checklist; PCL-5), insomnia sever-
ity index (ISI), The Brief Pain Inventory (BPI) for pain severity, and 
the Patient-Reported Outcomes Measurement Information System 
(PROMIS) Pain Interference measures were collected at baseline, 
week 5, posttreatment, and 3-month follow up.
Results: Individuals with higher chronic pain severity and pain 
interference reported greater PTSD symptom severity (r =.33, p 
<.001; r =.36, p <.001, respectively) and insomnia severity at base-
line (r =.34, p <.001; r =.39, p <.001, respectively). Hierarchical 
linear models showed that neither baseline pain severity nor pain 
interference hindered successful integrated insomnia + PTSD 
treatment trajectories (beta = 0.1, p =.22). Finally, collapsing 
across sleep and PE treatments, treatment resulted in clinically 
meaningful reduction in both pain interference and pain intensity 
(beta = -0.11, p =.002); results did not differ by treatment arm.
Conclusion: Integrated sleep + PE treatments were no less effec-
tive in reducing insomnia and PTSD symptom severity among 
Veterans with comorbid chronic pain; in fact, these treatments 
also led to reductions in pain severity and interference despite not 
including pain-specific interventions. Thus, integrated insomnia/
PTSD treatments are an efficacious, parsimonious options for 
the common, complex clinical presentation.
Support (if any): The parent study was supported by fund-
ing from Department of Veterans Affairs RRD CDA-2 
(1lK2Rx002120-01).
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INCREASED RATE OF DEMENTIA IN PTSD IS 
REDUCED BY ALPHA-1-ANTAGONIST PRAZOSIN TO 
TREAT NIGHTMARES: A RETROSPECTIVE STUDY OF 
VETERAN MEDICAL RECORDS
Savanah Sicard1, Gregory Scott1, Lee E. Neilson1, Rebecca 
C. Hendrickson2, Elaine R. Peskind3, Murray A. Raskind4, Jeffrey 
J. Iliff5, Carolyn Tinsley1, Jonathan Elliott1, Miranda Lim6

1 VA Portland Health Care System, 2 University of Washington, 
Department of Psychiatry and Behavioral Sciences, 3 University 
of Washington, School of Medicine, Department of Psychiatry 
and Behavioral Sciences, 4 University of Washington, School of 
Medicine Department of Psychiatry and Behavioral Sciences, 5 
VISN 20 Mental Illness Research, Education, and Clinical Center, 6 
Oregon Health & Science University

Introduction: Adults with post-traumatic stress disorder (PTSD) 
have a significantly increased risk for developing dementia. With 
previous work linking sleep-related glymphatic dysfunction to 
neurodegeneration, sleep disturbances in PTSD are a potential 
target for decreasing this risk. Clinical trials demonstrated pra-
zosin, an alpha-1-antagonist, improves sleep quality by decreas-
ing nightmares in Veterans with PTSD, and rodent trials showed 
prazosin improves glymphatic flow. Here, we investigate the 
effect of prazosin on dementia risk in clinical PTSD populations 
through a retrospective analysis of medical records from the 
nationwide VA Corporate Data Warehouse.
Methods: Records were divided into 4 groups: -PTSD/-prazosin 
(control, N = 300,000), -PTSD/+prazosin (N = 47,652), 
+PTSD/-prazosin (N = 300,000), and +PTSD/+prazosin (N 
= 59,778). Inverse probability of treatment weighting (IPTW) 
adjusted for sex, race, ethnicity, birth year, hypertension, benign 
prostatic hyperplasia, traumatic brain injury, and sleep disor-
ders. ICD-9 and ICD-10 codes were used to determine diagno-
ses, and prescription history determined prazosin treatment. To 
prevent reverse causation, all independent variable diagnoses 
needed to occur ≥ 1 year before the dementia diagnosis, and all 
records needed to be ≥ 5 years long. Because many Veterans have 
an unknown PTSD onset date, the record start date was used as 
onset.
Results: Compared to controls, prazosin alone accounted for 
2.6 [2.3, 2.9] 95% CI and 3.7 [3.3, 4.0] 95% CI extra cases of 
dementia per 1000 people after 10 and 20 years respectively, and 
PTSD without prazosin accounted for 7.6 [7.4, 7.9] 95% CI and 
11.4 [11.1, 11.8] 95% CI extra cases of dementia after 10 and 20 
years respectively. There was a significantly reduced incidence of 
dementia in the PTSD group that received prazosin of 4.3 [3.6, 
5.0] 95% CI at 10 years, while the effect decreased at 20 years 
with an incidence of 10.1 [9.2, 10.9] 95% CI.
Conclusion: Prazosin may have long-term neuroprotective ben-
efits for those with PTSD and the heightened risk for dementia 
in PTSD may be prevented. More research is needed on neuro-
logical and glymphatic effects of prazosin in healthy and PTSD 
populations.
Support (if any): DoD Parkinson’s Research Program PD230110 
(GLIMPSE-PD)
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Introduction: Nightmares and sleep disruption are hallmarks 
of posttraumatic stress disorder (PTSD), cause significant dis-
tress, and often persist after the remission of other symptoms. 
Autonomic dysregulation, including tachycardia, excessive 
sweating, and panic, have been implicated in the pathophysi-
ology of PTSD. Existing self-report measures for nightmares 
and disrupted sleep primarily focus on subsets of the relevant 
clinical features, with relatively little emphasis on symptoms of 
autonomic dysregulation during sleep, restricting their ability to 
quantitatively assess the impact of trauma on sleep or to track 
treatment response. Here, we describe a new 11-item self-report 
measure, the Seattle Trauma and Autonomic Reactivity Sleep 
Symptoms Scale (STARSS), which assesses commonly encoun-
tered clinical symptomatology of trauma-associated sleep dis-
ruptions including nightmares, autonomic symptoms during 
sleep, and sleep-related hypervigilance.
Methods: Items of the scale were derived from a series of clini-
cian assessments of sleep-related symptoms observed in practice 
and research settings of PTSD treatment to respond to prazosin, 
an alpha-1 adrenoceptor antagonist. Psychometric validation 
of the STARSS was conducted in a sample of 830 healthcare 
workers and first responders working during the COVID-19 
pandemic. Measures of internal consistency, discriminant and 
convergent validity, sensitivity, specificity, and factor structure 
were conducted in the study sample.
Results: The STARSS was positively correlated with self-report 
measures covering symptom domains additional to nightmares 
and commonly elevated following trauma exposure, including 
PTSD (PCL-5; r=0.76), anxiety (GAD7; r=0.67), depression 
(PHQ9; r=0.63), and insomnia (ISI; r=0.54), and displayed 
strong internal consistency (α=0.88; ω=0.93). Underlying fac-
tors included sleep-related hyperarousal, partner/self-reported 
activity in sleep, and trauma dream intensity.
Conclusion: The STARSS is a brief, clinically informed ques-
tionnaire assessing autonomic and trauma-related symptoms 
during sleep, with strong psychometric validity. The scale is more 
highly correlated to PTSD symptom burden than are existing 
measures of insomnia and anxiety, suggesting specificity for 
trauma-related sleep disruption. Future work will explore the 
utility of the STARSS in clinical and research contexts for iden-
tifying treatment targets and tracking treatment response, as well 
as testing the potential for the measure to identify individuals 
likely to respond to specific interventions, supporting a precision 
medicine approach.
Support (if any): VA Puget Sound R&D Seed Grant
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INCREASED ELECTROMYOGRAPHIC ACTIVITY 
DURING RAPID EYE MOVEMENT SLEEP IN ACTIVE 
DUTY WARFIGHTERS WITH POST-TRAUMATIC STRESS 
DISORDER
Grant Tays1, Caddie Motoni2, Amanda Studnicki1, 
Angeliki Pollatou1, Bradford Clemens2, Elizabeth Metzger1, J. 
Kent Werner2

1 Walter Reed National Military Medical Center, 2 Uniformed 
Services University

Introduction: REM sleep without atonia (RSWA) is a key criteria 
for diagnosing REM Behavior Disorders (RBD), which has been 
strongly associated with Parkinson’s disease and dementia. RBD 
prevalence is increased in the Veteran population, and further 

increased in Veterans that have been diagnosed with traumatic 
brain injury (TBI) and post-traumatic stress disorder (PTSD). 
PTSD and TBI share common underlying pathology that could 
manifest in RBD, and some data suggests RSWA is increased in 
these populations RSWA, therefore, may have potential to serve 
as a biomarker of neurodegeneration and/or sympathetic hyper-
activityIn this study, we aimed to investigate whether RSWA 
differs between Warfighters with PTSD (PTSD+) and those 
without (PTSD-).
Methods: We compared polysomnography data of 7 PTSD+ 
active duty Warfighters from Walter Reed National Military 
Medical Center and compared these data to 5 healthy control 
Active Duty Warfighters. Following clinician graded sleep scor-
ing, we used the RBDtector, an open-source software, to analyze 
EMG activity and sleep stages in the chin and tibialis anterior. 
In our initial analysis, we used a one-way ANOVA to determine 
if  RSWA is higher in PTSD+ Warfighters compared to PTSD-.
Results: PTSD+ Warfighters had significantly higher phasic 
(0.1 – 5.0s) bouts of chin EMG activity (p < 0.001). Further, 
there was overall increased EMG activity (p = 0.003) in PTSD+ 
compared to controls. Data analysis is still ongoing to reach 150 
participants in each group. Further analysis will include linear 
mixed effect models, controlling for age and medications such as 
serotonin norepinephrine reuptake inhibitors.
Conclusion: Our data show that Warfighters with PTSD had 
higher EMG activity during REM sleep than Warfighters with-
out PTSD. More data will lend further insights to support these 
findings and provide more evidence to support the overlapping 
underlying neuropathologic pathways in PTSD and RBD. Such 
insights could enhance our understanding of the shared mech-
anisms underlying PTSD, RBD, and related neurodegenerative 
conditions.
Support (if any): USU Award number: HU00012320101
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TARGETED DREAM INCUBATION’S IMPACT ON DREAM 
SELF-EFFICACY & JOY
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1 University of Missouri Kansas City, 2 University of Missouri-
Kansas City, 3 Massachusetts Institute of Technology, 4 University 
of Montreal, 5 Harvard Medical School

Introduction: Targeted Dream Incubation (TDI) is the process 
of utilizing verbal cues (such as, “while you try to fall asleep, try 
and think of a tree”) during pre-sleep stages in order to directly 
shape dream content. Preliminary results have demonstrated 
that TDI may be able to increase dreaming self-efficacy (DSE). 
Our study aimed to replicate and extend initial findings by exam-
ining TDI’s impact on DSE and related variables.
Methods: Fifteen participants completed the TDI protocol, 
which included a pre-nap assessment (baseline), a 1.5-hour 
nap opportunity, a post-nap assessment, and a one-week fol-
low-up assessment. In all assessments, we measured DSE and 
subjective feelings related to dreaming. During the nap, when 
entry into hypnagogia was detected (via a portable EEG system) 
dream reports were collected and afterwards participants were 
again given the verbal cue and told to continue sleeping. Non-
parametric statistics were used to examine descriptives, compare 
means, and explore linear relationships.
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Results: Most participants (n = 12; 80%) reported at least one 
dream that included the cued subject (a tree). Mean compari-
son analyses found that post-nap DSE (M = 4.56, SD = 1.55) 
and one-week follow-up DSE (M = 4.45, SD = 1.69; p < 0.05) 
were both significantly higher than baseline DSE (M = 3.49, SD 
= 1.54; p < 0.05); and that joy related to dreams measured at 
the one-week follow-up (M = 4.36, SD = 1.55) was significantly 
higher than joy related to dreams measured at baseline (M = 
3.14, SD = 0.66; p < 0.05).
Conclusion: Findings both replicate and extend prior research, 
by demonstrating that TDI may be a reliable method for increas-
ing DSE. Additionally, these findings are the first of their kind to 
demonstrate that TDI may also impact joy related to dreaming. 
Both results are quite meaningful as prior research has linked self-ef-
ficacy to positive treatment outcomes, and low levels of joy have 
been linked to outcomes such as depression and suicide. Although 
statistical power was accounted for, the small sample size is still a 
limitation of the findings and directly impacts generalizability.
Support (if any): 
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Introduction: Research has begun to identify self-efficacy as 
a crucial variable related to positive treatment outcomes. For 
treatments targeting nightmares, self-efficacy related to dream-
ing (DSE) has been proposed to be a key mechanism of  change. 
Additionally, a robust amount of  research exists that links 
nightmares to suicide, suggesting that mechanisms related to 
trauma-related nightmares may also be related to suicide. Thus, 
we sought to explore the relationship between DSE and suicide 
in a protocol that actively attempted to increase DSE.
Methods: Fifteen participants completed our Targeted Dream 
Incubation (TDI) protocol, which includes cueing participants 
for dream reports once hypnogogic sleep is detected, then after 
dream reports giving participants the following cue, “while you 
try to fall asleep, try and think of a tree”. Then after the cue 
is given, allowing participants to continue sleeping. The proto-
col included a pre-nap assessment (baseline), a 1.5-hour nap, a 
post-nap assessment, and a one-week follow-up assessment. In 
all assessments, we measured DSE. Cognitions related to sui-
cide were measured at baseline and one-week follow-up. Non-
parametric mean comparison analyses and bivariate regressions 
were used to analyses our aims.
Results: Post-nap DSE scores (t = -2.11, p < 0.05) and follow-up 
DSE scores (t = -1.89, p < 0.05) significantly increased after the 
TDI protocol. Pre-nap DSE (r = -0.59), Post-nap DSE (r = -0.66) 
and follow-up DSE (r = -0.74) were all significantly negatively 
correlated with follow-up cognitions related to suicide (p < 0.05). 
The change of DSE between baseline and follow-up was signifi-
cantly negatively predictive of cognitions related to suicide (b = 
-0.24, p < 005).

Conclusion: Our results are the first of their kind to demon-
strate the DSE is both correlated with and predictive of cogni-
tions related to suicide. Furthermore, our results highlight that 
changes in DSE brought about by TDI may reduce suicidal cog-
nitions. Future research should examine DSE, suicide, and TDI 
under the context of a trauma-related nightmare intervention. 
Although statistical power was accounted for, our small sample 
size was small and directly impacts generalizability. Further data 
collection is needed to strengthen and confirm our findings.
Support (if any): 
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PERSONALITY TRAITS ARE ASSOCIATED WITH 
NIGHTMARE FREQUENCY AND DISTRESS
Michael Price1, Odalis Garcia1, Jeremy Hamm1, 
Katherine Duggan1

1 North Dakota State University

Introduction: Many studies involving the relationship between 
personality and nightmare frequency (NF), common in 
cross-sectional data, have only looked at neuroticism in isola-
tion, assumed a linear relationship, or did not include nightmare 
disorder index (NDI) to determine if  personality traits might 
predict NDI over NF. While neuroticism is the personality trait 
most commonly associated with nightmares, theoretically due to 
negative emotionality or emotional instability, including all five 
traits allows for a more holistic outlook into this relationship. 
Particularly, conscientiousness, agreeableness, and (low) neurot-
icism tend to form a higher order stability composite, whereas 
openness and extraversion are more related to adaptability to 
new experiences.
Methods: Our pre-registered data analysis comes from Wave 5 
of the NDSU National COVID study, where participants com-
pleted questionnaires about the Big Five, NF, and NDI (N=436; 
mean age = 59.20, range 22-93; 55.96% female). Pearson corre-
lations were used to examine bivariate associations between per-
sonality and nightmares, and Loess curves were used to evaluate 
possible curvilinear associations.
Results: Neuroticism was the strongest, statistically significant 
correlate of NF and NDI (r =.26 and.25, respectively), followed 
by conscientiousness (r = -.16 and -.14). Next, extraversion was 
correlated with NF and NDI (r = -.11 and -.12), while agreeable-
ness was only correlated with NF (r = -.16, p=.001). Associations 
for openness were not statistically significant (p≥.26), and we 
found no strong evidence of curvilinearity.
Conclusion: Our results clarify the relevance of personality for 
nightmares. In line with prior studies, we find moderate asso-
ciations between neuroticism and nightmares, as well as three 
of the other Big Five traits (conscientiousness, extraversion, and 
agreeableness). Overall, these traits emphasize the relevance of 
self-regulatory personality processes for sleep. We also found 
similar associations for NF and distress, highlighting the rele-
vance of self-regulatory traits for multiple dream-related seque-
lae. These findings highlight the need for longitudinal research 
on personality and nightmares, which can inform clinical work 
using personality as a tool to identify people at risk of night-
mares and identify whether personality can be leveraged in clin-
ical interventions.
Support (if any): This research was supported in part by 
grants from NHLBI (HL143741), NIA (AG075117), NIGMS 
(GM114748), NSF GRFP, and NDSU ORCA.
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DIFFERENTIATING TYPICAL DREAMS, DISRUPTIVE 
DREAMS, PERCEIVED NIGHTMARES, AND TRUE 
NIGHTMARES USING DISCRIMINANT FUNCTION 
ANALYSIS
Odalis Garcia1, Michael Price1, Katherine Duggan1

1 North Dakota State University

Introduction: There is currently no consensus on the definition 
of nightmares. Most participants define nightmares as “bad 
dreams” with intense, distressing emotions. Per the DSM-5, 
nightmares are distressing dreams, but to be diagnosed with 
nightmare disorder, the dreams must awaken the dreamer. 
Surprisingly, research has not evaluated the characteristics 
dreamers use to categorize their nightmares. Evaluating the 
characteristics that distinguish between dream types can reduce 
ambiguity and potentially improve clinical research.
Methods: In this ongoing pre-registered study, participants (n=53) 
self-report their psychosocial factors, sleep, and the most recent 
dream. Participants are given instructions to maintain actigraphy, 
sleep diaries, and dream diaries for one week. Thus, participants 
have up to 2 dream reports across the week of the study. We uti-
lized discriminant function analysis (DFA) to describe the differ-
ences in dream content for dreams classified as true nightmares, 
perceived nightmares, disruptive dreams, and typical dreams.
Results: Overall, the DFA could distinguish between dream types 
using one canonical correlation (p<.0001) which classified dreams 
much better than chance. However, errors were heterogeneous and 
were highest for classifying true nightmares, followed by perceived 
nightmares (33% and 30%, respectively). Adversity, positivity, nega-
tivity, and deception were important in distinguishing dream types. 
Follow-up contrast analyses showed dream characteristics did not 
significantly differentiate true nightmares from other dream types. 
However, when true and perceived nightmares were grouped, they 
were significantly more negative than disruptive and typical dreams 
(p=.002). Surprisingly, there were no significant differences between 
dreams that woke participants up and those that did not, as well as 
no differences between typical dreams and all others (ps≥.08).
Conclusion: These results suggest that dream content distin-
guishes dream types, but not following current clinical guide-
lines: true (clinical) nightmares and perceived nightmares were 
more similar to each other than all other categories. This implies 
the awakening definition of nightmares is too restrictive, and that 
intense negativity perhaps best distinguishes clinically-meaning-
ful nightmares from all other dream types. The definition of 
nightmares is important when considering the generalizability 
of research and screening for nightmares at the population level.
Support (if any): This research was supported in part by funding 
from the NSF GRFP and NIGMS (P30GM114748).
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2NITEMARES: THE RELATIONSHIP BETWEEN 
NIGHTMARES AND INTEGRATED CBT-I AND 
PROLONGED EXPOSURE TREATMENTS AMONG 
VETERANS WITH INSOMNIA AND PTSD
Kira Clare1, Riona Yoshida1, Kimberly Savin2, Abigail Mack1, 
Peter Colvonen1

1 VA San Diego, 2 Center of Excellence for Stress and Mental Health

Introduction: Nightmares and insomnia commonly co-occur 
with Posttraumatic Stress Disorder (PTSD), with 70% to 91% of 
individuals with PTSD reporting chronic nightmares and insom-
nia. Evidence suggests that even gold standard treatments for 
PTSD (such as Prolonged Exposure, PE) and insomnia (CBT-I) 
individually may not fully resolve nightmares. Our study pre-
sents secondary analyses of a randomized controlled trial of 
integrated CBT-I and PE (CBTI-PE), compared to sleep hygiene 
and PE (hygiene-PE) on nightmares.
Methods: We examined a) how nightmare frequency and 
maximum distress severity changed over the course of treat-
ments (baseline, 5-week, post, and 3-month follow up); and 
b) if  baseline nightmares interfered with the efficacy of treat-
ment. Participants were 94 Veterans with PTSD and insomnia 
(23.4% female; 52.1% white; age M= 40, SD=12) with mean 
baseline PTSD Checklist (PCL-5) score of 55.6 (SD = 12.55) 
and Insomnia Severity Index (ISI) score of 20.53 (SD = 4.73). 
Participants completed seven-day sleep diaries including number 
and severity of distress from nightmares (0-10). Nightmare max-
imum distress was the highest severity rating.
Results: Baseline sleep diaries showed participants averaged 0.86 
nightmares per night (SD = 0.89) with maximum distress of 5.69 
(SD=1.47) out of 10. Neither baseline average number of night-
mares nor maximum nightmare distress correlated with ISI (r=.26, 
r=.13, p=.32). Only maximum distress correlated with PTSD at 
baseline (r=.41, p<.001). Hierarchical linear modeling showed 
that the number nightmares (β = -0.11, p =.002) and maximum 
distress (β =-0.46, p =.02) significantly decreased over both treat-
ments, but there were no differences between groups. Follow-up 
analyses suggest that PE (after week 5) had larger effects on night-
mares than either sleep intervention. No baseline nightmare varia-
bles interfered with PTSD or ISI treatment outcomes.
Conclusion: CBTI-PE and hygiene-PE showed decreased night-
mare frequency and severity; this may be due to the PTSD treat-
ment. However, there were residual nightmares and maximum 
distress that may require further intervention. Our finding that 
nightmares do not have an impact on insomnia and PTSD treat-
ment efficacy is consistent with recent literature.
Support (if any): The study was supported by Department of 
Veterans Affairs RRD Grant (1lK2Rx002120-01).

Abstract citation ID: zsaf090.1199

1199
PREDICTORS OF SUICIDAL IDEATION WITHIN THE 
FIRST YEAR POSTPARTUM: WHAT’S SLEEP GOT TO DO 
WITH IT?
Sammy Dhaliwal1, Katherine Sharkey2, Philip Gehrman3, Huynh-
Nhu Le4, Jennifer Keller5

1 University of Pennsylvania, Perelman School of Medicine, 
2 Warren Alpert School of Medicine at Brown University, 3 
University of Pennsylvania, 4 The George Washington University, 5 
The George Washington University School of Medicine

Introduction: Together, sleep disturbance and postpartum 
depression constitute the most prevalent pregnancy-related med-
ical complications. Suicide is the leading cause of death in the 
first year postpartum. However, longitudinal follow-up of sui-
cidal ideation is rare, especially among women who experience 
early, persistent sleep disturbance. We assessed the stability of 
suicidal ideation (SI) over the first year postpartum, and whether 
sleep disturbance (insomnia severity, disordered breathing) 
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modified the relationship between postpartum depression and 
SI, over time.
Methods: 324 women repeated sleep (Pittsburgh Sleep Quality 
Index), and mood (Edinburgh Postnatal Depression Scale) 
assessments at postpartum week-6, 12, 24, 36, 50. The EPDS 
included a single item probing suicidal ideation on a 4-point 
Likert scale. Among these, 49 women also completed wrist actig-
raphy at 6-8 weeks postpartum.
Results: Forty-seven (14.5%) women endorsed some form of SI 
during the first year postpartum. Within-woman, these assess-
ments tended to peak at 9-months postpartum. Among women 
with accelerometer and diary data, those with later sleep onset 
and midpoint at 6-weeks postpartum were significantly more 
likely to experience more severe depression (d=.3, p<.01). Ten 
of these women (20%) endorsed thoughts of self-harm above 
“never” at some point during the first year postpartum. Women 
with shorter objective and self-reported sleep duration, as well as 
difficulty initiating and maintaining sleep were at greater risk for 
SI over time (Beta =.91, p<.01). Women with greater variability 
in night-to-night sleep patterns experienced the most severe SI at 
each time point assessed.
Conclusion: Both sleep timing and insomnia may predict sui-
cidal ideation among women with mild-moderate postpartum 
depression symptoms. Objective accelerometer data on night-to-
night patterns seemed to be the strongest predictor of frequency 
and severity of SI. Women with PPD would benefit from ongo-
ing assessments of both sleep and mood throughout the first 
year postpartum, with the understanding that sleep may be less 
stigmatizing to probe.
Support (if any): 1R36MH118000-01, 1T32HL170968-01
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MELANOPSIN-DRIVEN LIGHT RESPONSIVITY AND 
REWARD MOTIVATION IN YOUNG PEOPLE AT RISK FOR 
MANIA
Lauren Keller1, Margaret Kuzemchak1, Meredith Wallace1, 
Brock Sollie1, Nathan Elia1, Allison Caswell2, Simey Chan2, 
Brant Hasler1, Kathryn Roecklein1, Adriane Soehner1

1 University of Pittsburgh, 2 University of Pittsburgh Medical Cen
ter

Introduction: Mania is associated with circadian and reward dys-
regulation, and there are strong reciprocal relationships between 
the circadian and reward systems. To better detect and pre-
vent mania, it is essential to characterize potentially abnormal 
biobehavioral relationships between the circadian and reward 
systems that may confer risk for mania. Light signals conveyed 
through melanopsin-containing retinal ganglion cells are one of 
the strongest influences on the biological clock. We examined the 
extent to which melanopsin-driven light responsivity (via pupil-
lometry) is associated with reward dysregulation in young people 
at-risk for mania.
Methods: Ninety-five participants aged 16-24yr (M=21.82, 
SD=2.02) spanning a spectrum of mania vulnerability 
(MOODS-SR-Lifetime, MOODS) completed a 24-hr lab visit. 
Testing included melanopsin-driven pupil responsivity (post-illu-
mination pupil response, PIPR), reward-based aggression (Point 
Subtraction Aggression Paradigm, PSAP), and reward motiva-
tion (Effort Expenditure for Rewards Task, EEfRT). PIPR was 
estimated at 10-40sec (PIPR30) after the light stimulus, calcu-
lated as a percent of baseline. Poisson regression models assessed 

PIPR’s associations with reward-related outcomes and moder-
ation by lifetime mania risk (MOODS mania score), adjusting 
for age, sex assigned at birth, past-week depression and mania 
symptoms, psychotropic medication use, time spent awake, 
photoperiod, and MOODS depression score. Johnson-Neyman 
intervals were used to examine the range of significant modera-
tion (interaction) effects.
Results: There was a significant interaction (RR=1.45. p< 0.001) 
between melanopsin-driven light sensitivity (PIPR30) and mania 
risk (MOODS-Mania) for reward-related aggression (PSAP per-
cent steals). A Johnson-Neyman test showed that lower PIPR30 
was associated with greater PSAP percent steals at low/moderate 
mania vulnerability (MOODS-Mania values < 16) but this rela-
tionship was reversed for individuals with higher levels of mania 
vulnerability (MOODS-Mania> 23). There was not a significant 
association between PIPR30 and reward motivation (EEfRT % 
hard choices; RR=0.14, p=0.643) nor a significant moderating 
effect of mania risk (RR=2.00. p=0.238).
Conclusion: Our interim findings indicate that, as mania risk 
increases, greater melanopsin-driven pupil responsivity is asso-
ciated with greater reward-related aggression. This finding may 
reflect abnormal associations between the circadian and reward 
systems among individuals with elevated vulnerability to mania 
that, when exacerbated, contribute to irritability and aggressive 
behavior associated with mania/hypomania.
Support (if any): 
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WEEKEND CATCH-UP SLEEP AND DEPRESSIVE 
SYMPTOMS IN EMERGING ADULTS: RESULTS 
FROM THE NATIONAL HEALTH AND NUTRITION 
EXAMINATION SURVEY
Melynda Casement1, Jason Carbone2

1 University of Oregon, 2 Wayne State University

Introduction: Short sleep duration and late and irregular sleep 
timing are associated with risk for depressive symptoms, a lead-
ing cause of disability in emerging adults. However, weekend 
catch-up sleep (WCS) -- compensatory sleep with later sleep 
timing on weekends -- has been associated with reductions in 
depressive symptoms in some adult samples. The present study 
evaluates associations between WCS and daily depressive symp-
toms in a large and nationally representative sample of emerging 
adults.
Methods: Secondary data analyses were conducted using data 
from 16–24-year-olds in the National Health and Nutrition 
Examination Survey (NHANES 2021-2023; N = 1087). 
Participants’ reports of weekend and weekday bed- and wake-
times were used to calculate WCS. Analyses were conducted with 
dichotomized WCS (>0 h or 2h, >0-2h,
Results: Emerging adults with WCS had 60% lower odds of 
daily depressive symptoms compared to those without WCS. 
Analyses with three categories of WCS indicated that emerging 
adults with WCS up to or greater than 2 hours had lower odds 
of depressive symptoms compared to those without WCS, but 
depression risk did not differ between those with WCS of >0-2 h 
versus >2h.
Conclusion: WCS may reduce the frequency of daily depressive 
symptoms in emerging adults. For emerging adults who find it 
difficult to get enough sleep during the week or maintain con-
sistent bed- and wake-times, WCS can be a healthy sleep habit. 
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Additional research is needed to parse the relative benefits of 
WCS versus consistent weekday-weekend sleep duration and 
timing.
Support (if any): None
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DAYTIME NAPPING AND DEPRESSION IN BIPOLAR 
DISORDER: FINDING FROM THE APPLE COHORT 
STUDY
yuichi Esaki1, Kenji Obayashi2, Keigo Saeki2, Kiyoshi Fujita1, 
Nakao Iwata3, Tsuyoshi Kitajima3

1 Okehazama Hospital, 2 Nara Medical University School of 
Medicine, 3 Fujita Health University School of Medicine

Introduction: The relationship between daytime napping and 
depression remains debatable. Thus, we investigated whether 
daytime napping is associated with depressive symptoms in 
patients with bipolar disorder.
Methods: In a cross-sectional study, we recruited 204 out-
patients with bipolar disorder who were participants in the 
Association between Pathology of Bipolar Disorder and Light 
Exposure in Daily Life (APPLE) cohort study. Each partici-
pant’s daytime napping was measured using an actigraph over 7 
consecutive days. Depressive symptoms were evaluated using the 
Montgomery–Åsberg Depression Rating Scale, and scores of ≥8 
points were considered indicative of a depressed state.
Results: One-hundred and ten (53.9%) participants were 
depressed. In multivariable logistic regression analysis, as the 
number of nap days, number of naps per day, and nap duration 
increased, the odds ratio (OR) for depressed state significantly 
increased. Additionally, compared to the participants who did 
not nap, the participants who napped on five or more days a 
week or who had an average nap duration over 60 min had more 
than three times higher ORs in the depressed state (number of 
nap days: OR, 3.66; 95% confidence interval [CI], 1.32–10.17; 
nap duration: OR, 3.14; 95% CI, 1.12–8.81).
Conclusion: We found a significant and independent association 
between daytime napping and depressive symptoms in patients 
with bipolar disorder. Further studies are needed to identify the 
effect of short napping on depressive symptoms in patients with 
bipolar disorder.
Support (if any): 
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THE ROLE OF SLEEP HYGIENE IN THE 
COMORBIDITY OF GAD AND MDD SYMPTOMS IN AN 
UNDERGRADUATE SAMPLE
Anna Quesada1, Matt Judah2, Morgan Middlebrooks2

1 University of Kansas, 2 University of Arkansas

Introduction: Major depressive disorder (MDD) and general-
ized anxiety disorder (GAD) are highly comorbid. These con-
ditions commonly develop during early adulthood, and they 
negatively impact health and social, academic, and workplace 
functioning. Sleep hygiene, which includes behaviors and rou-
tines that support consolidated sleep, may be a factor in GAD/
MDD comorbidity. Indeed, sleep disturbances are a symptom 
of both disorders. We tested the hypothesis that GAD and 
MDD symptoms would be more highly correlated at lower 

levels of sleep hygiene. Participants (N= 180) were undergradu-
ate students recruited from the online Sona research pool from 
a large Southern university. Regression analyses supported the 
hypothesis, suggesting that the association of GAD with MDD 
symptoms was moderated by sleep hygiene, Specifically, the envi-
ronment and behavior aspects of sleep hygiene were associated 
with a stronger association between GAD and MDD symp-
toms. The findings implicate sleep hygiene as a moderator in the 
comorbidity of GAD and MDD.
Methods: Participants (n= 180) were undergraduate students 
recruited from a large, urban university. Measures used were 
the Sleep Hygiene Index, Patient Health Questionnaire- 9, and 
Generalized Anxiety Disorder- 7. The hypothesis was tested 
using the Process macro.
Results: GAD symptoms were associated with depression symp-
toms, B =.610, 95% CI [.474,.747]. Sleep disturbing environ-
ment/behavior was associated with depression, B =.166, 95% CI 
[.005,.326], but irregular sleep-wake schedule was not, B = -.000, 
95% CI [-.038,.037]. There was an interaction between GAD 
symptoms and sleep disturbing environment/behavior, B =.024, 
95% CI [.001,.048], but not between GAD symptoms and irreg-
ular sleep-wake cycle, B = -.000, 95% CI [-.038,.037]. Evaluation 
of simple slopes indicated that the association between GAD 
symptoms and depression was stronger at higher levels of sleep 
disturbing environment/behavior.
Conclusion: In conclusion, we found that the association 
between GAD and MDD symptoms was stronger at higher lev-
els of environmental and behavioral components of poor sleep 
hygiene. Our findings suggest that the relation between GAD 
and MDD symptoms was stronger in those with higher levels 
of sleep disturbing environment and behaviors. Comorbidity did 
not depend on sleep/wake cycle. Our findings have implications 
for GAD/MDD interventions.
Support (if any): 
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INSOMNIA AFTER SPOUSAL DEATH AND ITS 
ASSOCIATION WITH COMPLICATED GRIEF IN 
LATE-LIFE
Sarah Stahl1, Khusbu Patel1

1 University of Pittsburgh

Introduction: Beavement is characterized by sleep problems 
including poor sleep quality, difficulty falling asleep, and short 
sleep duration. This study examined cross-sectional and longitu-
dinal relationships of insomnia with maladaptive or complicated 
grief  (CG) symptoms in acutely-bereaved older adults.
Methods: This secondary analysis used data collected from a 
randomized controlled trial for depression prevention in adults 
60 years of age or older who experienced the death of their 
spouse/life partner within the previous 12 months. One hundred 
fifty adults were randomly assigned to a digital health interven-
tion arm or an enhanced usual care arm. The Insomnia Severity 
Index and Inventory of Complicated Grief were administered 
at baseline and 3 months later. Linear regression analysis exam-
ined associations of insomnia with CG at baseline and over time, 
while controlling for well-established correlates of CG (age, time 
since loss, medical illness burden, and perceived loneliness). 
Separate regression models were fit for each CG symptom clus-
ter: yearning and preoccupation with the deceased, anger; shock 
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and disbelief; estrangement from others; hallucinations of the 
deceased; and behavior change.
Results: Participants were a mean (SD) of 70.6 (7.1) years and 
bereaved 208.13 (102.42) days; 80% were women and 85% were 
White. Greater insomnia severity was associated with more 
yearning and preoccupation (t=2.175; p=0.031) and more behav-
ior change including avoidance behaviors (t=2.334; p=0.021) at 
baseline. Improvement in insomnia was correlated with reduc-
tions in yearning and preoccupation over a 3-month follow-up 
(β=0.185; p=0.033; R2=0.293).
Conclusion: Greater insomnia severity is associated with more 
yearning and preoccupation with the deceased at baseline and 
over 3 months. Intense yearning is a key characteristic of pro-
longed grief  disorder. This observation generates the hypothe-
sis that behavioral interventions that directly target and modify 
insomnia symptoms may benefit older adults with maladaptive/
complicated grief  following the death of a loved one.
Support (if any): MH118270
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SHORT-TERM VARIABILITY IN SLEEP AND SUICIDAL 
IDEATION IN DEPRESSED OLDER ADULTS
sarah stahl1, Hanga Galfalvy2, Peter Franzen1, Swathi Gujral1, 
Beth Campbell1, Meghan Wong1, Katalin Szanto1

1 University of Pittsburgh, 2 Columbia University

Introduction: Sleep disturbances are linked to suicidal ideation 
and depression in older adults. Depression is also linked to con-
templation of suicide and suicidal behavior. While there are 
complex, bi-directional relationships between sleep, depression, 
and suicide risk, these relationships have yet to be measured in 
well-defined suicide risk groups in late life. This study explored 
the association between sleep and suicidal ideation using actigra-
phy and digital sleep diaries via a 3-week ecological momentary 
assessment protocol.
Methods: Participants included 72 older adults (M±SD=65.3± 
6.5 years) with clinical depression, defined by a Hamilton Rating 
Scale for Depression (HRSD) score≥14. Forty-six percent (n=33) 
of participants had a lifetime suicide attempt. Actigraphic 
recordings of sleep including sleep duration and sleep efficiency 
were measured using Philips Spectrum Plus/ Pro actiwatches. 
Sleep diaries were completed in the morning, including sleep 
quality. Clinician-administered assessments of suicidal ideation 
(Scale for Suicidal ideation [SSI]) and depression (HRSD) were 
collected weekly, for 3 weeks. Mixed effect regression models 
were used to assess the associations between daily/weekly meas-
ures of sleep and suicidal ideation.
Results: Results: Thirty eight percent of participants reported expe-
riencing suicidal ideation (SSI score ≥ 2) during the 3-week proto-
col. Presence of suicidal ideation was significantly associated with 
sleep duration. On the aggregate over 3 weeks, ideators had greater 
sleep duration (M±SD = 441.00±77.29) relative to non-ideators 
(M±SD=404.82±68.94); t = -2.071,df=70: p =.042. Among idea-
tors, longer sleep duration was significantly associated with greater 
severity of suicidal ideation the next day (b=0.011, SE=0.004, 
t=2.54, df=80, p=0.013), Poor sleep quality the night prior to com-
pleting the SSI was also associated with the presence of suicidal 
ideation (OR=0.71, 95% CI: 0.51-0.99, z=-2.03, p=0.043).
Conclusion: Longer sleep duration was predictive of suicidal 
ideation in weekly and daily models. Long sleep is a symptom of 
atypical depression and associated with cardiovascular disease, 

cancer, and cognitive decline in late life, among others. Long 
sleep duration may compensate for poor sleep quality, which 
was associated with suicidal ideation in our sample of depressed 
older adults. Future research should replicate the above findings 
and verify mechanisms linking long sleep to suicidal ideation in 
older adults.
Support (if any): R01 MH085651
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THE MEDIATING ROLE OF SLEEP QUALITY IN THE 
ASSOCIATION BETWEEN DEPRESSION AND PAIN 
INTENSITY IN OLDER ADULTS
Priscila Morelhão1, Rafael Pinto2, Allan Porcacchia3, 
Cynthia Gobbi4, Marcia Franco5, Viviane Kakazu3, Sergio Tufik6, 
Monica Andersen6

1 Sleep Institute, 2 Universidade Federal de Minas Gerais, 3 
Universidade Federal de São Paulo, 4 Universidade Estadual 
de Londrina, 5 Centro Universitário UNA, 6 Departamento de 
Psicobiologia, Universidade Federal de São Paulo

Introduction: Chronic low back pain (LBP) is a prevalent con-
dition in older adults, often co-occurring with depression and 
impaired sleep quality. While the bidirectional relationship 
between sleep disturbances, depression, and pain is recognized, 
evidence on the mediating role of sleep quality in this association 
is scarce. The aim of this study was to evaluate whether sleep 
quality mediates the relationship between depressive symptoms 
and pain intensity in older adults with chronic LBP.
Methods: This cohort study included 171 adults aged ≥60 years 
with chronic LBP. Data was collected at baseline, 6 months, and 
12 months. Depressive symptoms were assessed using the Center 
for Epidemiologic Studies Depression Scale, pain intensity with 
a Numeric Pain Scale, and sleep quality with the Pittsburgh 
Sleep Quality Index. Mediation analysis was conducted to ana-
lyze whether sleep quality at 6 months mediated the relationship 
between baseline depressive symptoms and pain intensity at 12 
months. Statistical significance was set at p< 0.05, and the boot-
strap method with 1,000 resamples was used to calculate confi-
dence intervals.
Results: The mediation analysis showed a significant indirect 
effect of baseline depressive symptoms on pain intensity at 
12 months through sleep quality at 6 months. The total effect 
remained significant with 43.54% of the effect mediated by sleep 
quality. The direct effect between depressive symptoms and pain 
intensity at 12 months did not show statistical significance.
Conclusion: These findings suggest that in long term sleep qual-
ity mediates the relationship between depressive symptoms and 
pain intensity in older adults with chronic LBP. Interventions 
targeting sleep disturbances may be a potential strategy to 
reduce pain intensity and improve outcomes in this population.
Support (if any): Our studies are supported by grants from the 
Associacão Fundo de Incentivo à Pesquisa (AFIP). CG and 
PKM are supported by the Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior – Brazil (CAPES) – Finance Code 
001 and the Fundação de Amparo à Pesquisa do Estado de São 
Paulo (FAPESP 2022/00328-5) to VAK, FAPESP 2021/05920-7 
to ASP and 2015/11877-6 to PKM). MLA is supported by a 
grant from FAPESP (#2020/13467-8). RZP, MLA and ST are 
National Council for Scientific and Technological Development 
(CNPq) fellowship recipients.
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INSOMNIA INTERVENTION ASSOCIATED WITH 
IMPROVEMENTS IN AFFECTIVE BRAIN FUNCTION, 
MOOD, AND SLEEP IN DEPRESSION
Adam Krause1, Raquel Osorno1, Natalie Solomon1, 
Maryam Ahmadi1, Pandora Lam1, Olivia Magana1, 
Emilija Blozyte1, Leah Harris1, James Gross1, Jun Ma2, 
Laura Lazzeroni1, Jerome Yesavage1, Rachel Manber1, 
Jared Saletin3, Andrea Goldstein-Piekarski1

1 Stanford University, 2 University of Illinois Chicago, 3 
Department of Psychiatry and Human Behavior, Alpert Medical 
School of Brown University

Introduction: Depression and insomnia are bidirectionally 
related. It is hypothesized that fronto-limbic brain function, 
specifically the amygdala and medial prefrontal cortex (mPFC), 
links sleep and mood disturbances and represents targets of 
insomnia-related emotional dysfunction. A primary aim of this 
first-phase of a two-phase mechanistic clinical trial was to test 
whether insomnia treatment engages these affective circuits. 
Secondarily, we examined treatment-related changes in emotion 
and sleep outcomes and their associations with changes in fron-
to-limbic brain function.
Methods: 47 adults (64% female; age 25-60) with depression 
and insomnia completed six sessions of therapist-delivered 
cognitive-behavioral therapy for insomnia (CBT-I). FMRI of 
emotional faces and regulation tasks and at-home polysom-
nography were acquired before and after treatment. Primary 
outcomes were treatment-associated changes in amygdala reac-
tivity and amygdala-mPFC task-modulated connectivity, ana-
lyzed using linear mixed-effect modeling and FDR-correction 
across task-contrasts and mPFC regions-of-interest (q=0.05). 
Secondary outcomes included depression, anxiety, and insomnia 
symptoms, emotion regulation habits, N3 duration, and sleep 
efficiency. Secondary analyses examining associations between 
fronto-limbic brain function and secondary outcomes used lin-
ear regression. All models controlled for age and sex.
Results: Following treatment, participants experienced reduced 
amygdala reactivity to fearful faces (b=-0.17 [CI:-0.25-0.08], 
puncorrected=0.003, padjusted=0.008) and a trend towards 
increased amygdala connectivity with the subgenual anterior 
cingulate cortex that did not survive FDR correction (b=0.16 
[CI:0.008-0.31], puncorrected=0.045, padjusted=0.23). No sig-
nificant changes were observed in regions-of-interest during 
active emotion regulation (b< 0.05 [CI:-1.26-0.23], puncor-
rected>0.64). Treatment was associated with improvements in 
depression, anxiety, and habitual cognitive reappraisal (p’s< 
0.002), as well as reduced insomnia symptoms and increased N3 
sleep and sleep efficiency (p’s< 0.001). Despite parallel improve-
ments in brain, mood, and sleep, amygdala reactivity changes 
were only associated with improvements in cognitive reappraisal 
(b=5.4 [CI: 0.94-9.91], p=0.019). There were no other relation-
ships between changes in amygdala reactivity or connectivity 
with emotion or sleep improvements (all p’s>0.293).
Conclusion: This is the first study to establish that CBT-I is asso-
ciated with improved fronto-limbic brain function, mood, emo-
tion regulation, and objective sleep quality in individuals with 
co-occurring insomnia and depression symptoms. However, the 
improvements in emotion and sleep largely do not appear to be 
driven by the changes in brain function.

Support (if any): R61 MH120245-01
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IMPACT OF INSOMNIA SYMPTOMS ON ANXIETY, 
DEPRESSION AND QUALITY OF LIFE IN WOMEN: 
EPISONO COHORT STUDY
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1 Universidade Federal de Sao Paulo, 2 Departamento de 
Psicobiologia, Universidade Federal de São Paulo, 3 Universidade 
Federal de São Paulo

Introduction: The maintenance of a good sleep is fundamental 
for human health. From adulthood onwards, women tend to 
present more sleep complaints, such as inadequate sleep time and 
insomnia. This study evaluated the effect of insomnia symptoms 
over time on women, having the level of anxiety, depression, 
fatigue, quality of life and sleep pattern as measuring outcomes, 
compared to the control group.
Methods: We used data from Sao Paulo Epidemiologic Sleep 
Study (EPISONO), which observed the sleep patter in a repre-
sentative sample of Sao Paulo in 2007 (n=1,042), with a follow-up 
in 2015. Women who took part in both editions of the study were 
distributed in two groups: those with insomnia symptoms (GIS) 
and those without insomnia symptoms (GWIS), according to 
their responses to question from the Unifesp sleep questionnaire 
and the Pittsburgh Sleep Quality Index. To evaluate the effect 
of groups over time, the Chalder Fatigue Questionnaire, the 
Beck Anxiety Index, the Beck Depression Index, and the World 
Health Organization Quality of Life assessment were used. 
Additionally, full night polysomnography was used to assess the 
participants’ sleep pattern.
Results: The GWIS comprised 70 women, and the GIS 141 
women. The GWIS presented significantly less fatigue, anxiety, 
depression, and better results in all domains of quality of life, 
in both EPISONO editions. Time had a significant impact on 
the level of depression, regardless of groups. In relation to the 
sleep pattern, the sleep onset latency was increased in the GIS, 
regardless of time.
Conclusion: This study hypothesized that GWIS would worsen 
over time in terms of quality of life perception and mood. Our 
findings indicated that regardless of time, insomnia symptoms 
were associated with higher levels of anxiety, depression, fatigue, 
and lower perception of quality of life. Moreover, time impacted 
the level of depression in all participants.
Support (if any): This research was supported by the Associação 
Fundo de Incentivo à Pesquisa (AFIP), Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES) - Finance 
Code 001, and the Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq). MLA and ST are recipients 
of a grant from the São Paulo Research Foundation (FAPESP 
#2020/13467-8 to MLA).
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Introduction: Decreased myelin has been reported in depression 
and insomnia in previous studies. This study aimed to investi-
gate whether myelin differs between major depressive disorder 
(MDD) patients with and without insomnia. Myelin-related dif-
ferences in cortical gray and white matter regions were exam-
ined among three groups: MDD with insomnia, MDD without 
insomnia, and healthy controls.
Methods: Clinical evaluations and high-resolution 7T mag-
netic resonance imaging (MRI) were conducted on partici-
pants, including patients with clinically significant insomnia, 
patients with MDD without significant insomnia, and healthy 
controls. Sagittal brain images were obtained using the proto-
type multi-echo magnetization-prepared 2 rapid gradient echoes 
(ME-MP2RAGE) sequence. Quantitative myelin maps (q-Ra-
tio) were derived by dividing R1 images by T2 images and were 
subsequently smoothed to create smoothed q-Ratio (sq-Ratio) 
maps. Statistical analyses were performed to identify differences 
in myelin-related values across major brain regions of interest 
among the three groups.
Results: MDD patients with insomnia exhibited significantly 
lower myelin-related values in specific brain regions compared 
to those without insomnia. While the sq-Ratio myelin-related 
maps showed a trend toward lower myelin values in the MDD 
with insomnia group compared to the other groups, this overall 
difference was not statistically significant. However, significant 
reductions in myelin-related values were observed in the olfac-
tory cortex, superior temporal gyrus, amygdala, frontal regions, 
and five cerebellar regions in gray matter, as well as the inferior 
fronto-occipital fasciculus in white matter, in MDD with insom-
nia compared to MDD without insomnia.
Conclusion: This study identified significant myelin differences 
in specific brain regions between MDD patients with and with-
out insomnia, highlighting the distinct neurobiological changes 
associated with insomnia in MDD. These findings underscore 
the critical role of insomnia in influencing brain myelin content 
and provide novel insights into the interplay between insomnia 
and depression, with implications for understanding the neuro-
biology of comorbid conditions.
Support (if any): 

Abstract citation ID: zsaf090.1210

1210
EXAMINING DAILY SLEEP AND EMOTIONAL 
DYSREGULATION AMONG EMERGING ADULTS WITH 
HEAVY ALCOHOL USE PATTERNS
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Introduction: Emerging adults with high alcohol use patterns 
often experience sleep disturbances and emotional dysregulation, 
which frequently co-occur with anxiety. While sleep disturbances 
are linked with emotional dysregulation, few studies have exam-
ined within-person bidirectional associations, focusing on with-
in-day fluctuations in emotional dysregulation, or considered the 
potential moderating effect of anxiety symptoms. Therefore, the 
current study examined the following two questions: (1) Is there 
a daily, bidirectional relationship between sleep (e.g., quality and 
duration) and emotional dysregulation? (2) Does anxiety moder-
ate the relationship between sleep and emotional dysregulation?
Methods: Data are from a longitudinal study of heavy drink-
ers (N = 300, 65.4% women, Mage 24.57, range: 21-29) who 

completed a single 14-day ecological momentary assessment 
burst, documenting sleep quality and duration, positive and neg-
ative emotional states, and completed a prior survey on anxiety 
symptoms. Multilevel modeling was used to explore within- and 
between-person associations between sleep (quality and dura-
tion) and next-day emotional dysregulation, as well as the effect 
of emotional dysregulation on same-night sleep. The moderating 
effect of anxiety was also examined.
Results: Findings suggest better sleep quality was associated 
with lower emotional dysregulation for negative affect (b = -.06, 
SE =.02, 95%CI= [-.09,.-.03], p <.001). Furthermore, on days 
when participants experienced above-average sleep quality or 
duration, they reported reduced emotional dysregulation for 
positive affect the following day (sleep quality: b = -.05, SE =.02, 
95%CI = [-.08, -.01], p =.01; sleep duration: b = -.03, SE =.01, 
95%CI = [-.05, -.02], p <.001). Daily emotional dysregulation did 
not predict sleep outcomes, nor did anxiety symptoms moderate 
these associations.
Conclusion: This study sheds light on the dynamic interplay 
between daily sleep and emotional dysregulation in emerging 
adults with heavy alcohol use patterns. These findings highlight a 
predominantly unidirectional influence from sleep to emotional 
regulation, emphasizing the importance of optimizing sleep to 
help reduce emotional dysregulation, especially among heavy 
drinkers.
Support (if any): Support for this work came from National 
Institute on Alcohol Abuse and Alcoholism grants R01AA027824 
to Tim Trull, and T32AA013526 for postdoctoral funding.
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Introduction: The adolescent and young adult (AYA) develop-
mental period is a time of risk for both sleep and mental health 
concerns which may be amplified for those living with cystic 
fibrosis (CF). This study aimed to better understand sleep, sleep 
disturbance, and relationships to anxiety and depression symp-
toms in AYA with CF.
Methods: This study examined whether significant differences 
exist between AYA with CF and healthy controls, aged 14-25, 
in actigraphic (TST, SE, WASO, number of night awakenings) 
or self-reported sleep outcomes (PSQI, PROMIS-SD, PROMIS-
SRI, sleep diary); anxiety or depression symptoms (STAI-S, CES-
D); and examined whether anxiety or depression symptoms were 
associated with sleep outcomes in AYA with CF. Semi-structured 
interviews were conducted with a subset of purposively sampled 
participants with CF aiming to capture maximum variation in 
sleep experience as defined by the PSQI. Disease characteristics 
were also collected from the CF National Data Registry for all 
CF participants. Quantitative analysis: linear regression models 
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were used to determine differences between groups and to exam-
ine associations between sleep and mental health outcomes. 
Qualitative analysis: interviews were audio-recorded, de-identi-
fied, and transcribed verbatim. Data was analyzed through con-
tent analysis, independently by two researchers using qualitative 
descriptive methods.
Results: This study (n=86; n=45 with CF, n=41 without CF) 
found no significant difference between AYA with CF and 
healthy controls in actigraphically-measured or self-reported 
sleep outcomes, or in anxiety or depression symptoms. In partic-
ipants with CF, self-reported sleep quality was significantly asso-
ciated with both anxiety (p< 0.001) and depression (p< 0.001) 
symptoms, but actigraphically-measured sleep was not. The 
qualitative arm (n=19) found that AYA with CF reported that 
CF symptoms, CF treatments, anxiety, changes in health status, 
and initiation of elexacaftor/tezacaftor/ ivacaftor (ETI) inter-
fere with sleep, while, positioning, good sleep hygiene, breathing 
therapies, and being stable on ETI were described as benefitting 
sleep. AYA’s with CF also discussed a desire to engage in discus-
sions about sleep with their CF care teams.
Conclusion: Within the current context of improving treatments 
and care, sleep and mental health outcomes may be improving 
for AYA with CF. Despite potential improvements, AYA with 
CF still report unique sleep challenges.
Support (if any): 
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ARE REM SLEEP ALTERATIONS ASSOCIATED WITH 
DEPRESSIVE SYMPTOMS IN PEDIATRIC NARCOLEPSY 
TYPE 1?
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Introduction: Children and adolescents with pediatric 
Narcolepsy Type 1 (pNT1) experience short REM sleep latency 
and REM sleep fragmentation at night and depression is a 
common pNT1 co-morbidity. Notably, depressive symptoms 
in otherwise healthy adults and adolescents are associated 
with short REM latency and an increase in total REM dura-
tion (Riemmann, 2020; Pesonen et al., 2019). The relationship 
between these REM disturbances and depressive symptoms in 
adolescents with pNT1 is understudied. We hypothesize that 
shorter REM latency, longer REM duration, and more REM 
fragmentation will be more associated with depressive symptoms 
in pNT1 than healthy controls (HC).
Methods: We collected data from 25 pNT1 participants (not on 
oxybate and weaned or naïve from stimulant/wake promoting 
agents) and 25 HC, aged 9-20 years old. Participants completed 
the Child Depression Inventory (CDI), the Positive and Negative 
Affect Scale (PNAS), and underwent an in-lab polysomnogram. 
We compared survey responses and REM sleep variables (REM 
latency, total REM duration, and REM mean bout duration) 
between groups. We used linear regression controlling for age, 
gender, and SSRI use to determine relationships between depres-
sive symptoms and REM sleep in our cohorts.
Results: pNT1 participants had significantly higher scores on 
the CDI and lower scores on the PNAS positive affect scale 
than HC participants (p’s< 0.001). While REM latency and 
total REM duration did not differ significantly between groups, 
the pNT1 group had shorter REM mean bout durations than 

HC (p=0.003). Across groups, we found a main effect of  total 
REM duration on the CDI score (F=5.556, B=-0.61, p=0.023, 
95% Cl: -0.114 to -0.009), but results were not significant within 
groups. We found no relationship between REM latency and 
REM mean bout duration across or within groups with CDI or 
PNAS scores.
Conclusion: REM sleep alterations in pNT1 participants were 
not associated with increased depressive symptoms in our study. 
Future studies may need to include larger cohorts of pNT1 with 
a wider range of depressive and psychiatric symptoms to study 
this question in more depth.
Support (if any): Wake Up Narcolepsy, Inc.
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SELF-REPORTED SLEEP QUALITY AND ACTIGRAPHY 
IN A SAMPLE USING CANNABIS FOR ANXIETY
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Introduction: The public is increasingly motivated to use can-
nabis for sleep or anxiety. However, research on the effects of 
cannabis on these symptoms remains equivocal. This study 
examined the effects of cannabis on subjective sleep quality and 
objective sleep measures collected via actigraphy in an anxious 
sample.
Methods: Participants were in one of  4 conditions: a) no can-
nabis use, b) tetrahydrocannabinol (THC) dominant cannabis, 
c) cannabidiol (CBD) dominant cannabis, or d) a product with 
roughly equal proportions of  THC and CBD (1:1). Cannabis 
using participants were further allocated to either flower or edi-
ble forms. Participants were assessed after 4 weeks of  ad libi-
tum use of  their assigned product, with actigraphy monitors 
worn starting at the 2 week timepoint. A condition and form 
analysis of  variance was conducted for outcomes of  Pittsburgh 
Sleep Quality Index (PSQI) and average sleep latency, num-
ber of  awakenings, and total sleep time (TST) collected by 
actigraphy.
Results: 150 participants used cannabis for anxiety (41 THC 
dominant, 48 CBD dominant, and 40 in the 1:1 condition; 50 
in edible form, 79 in flower form) and 21 participants were in 
the no-use condition (Age M=34.72, SD=14.38; 58.67% female). 
Levels of anxiety at baseline were mild-moderate on the Beck 
Anxiety Inventory (BAI; M=13.01, SD=8.25). Participants who 
used cannabis in flower form (F(1, 141)=7.53, p=.007, η²G=0.05) 
or were in the THC condition (F(2, 141)=4.69, p=.01, η²G=0.06) 
reported the lowest average PSQI scores at the 4 week timepoint. 
There were no significant effects of condition or form on the 
outcomes of sleep latency, number of awakenings, or TST from 
actigraphy (p’s >.05).
Conclusion: These results highlight a discrepancy between sub-
jective and objective measurement of sleep quality parameters 
in participants using cannabis for anxiety. These results contrast 
with 30-day daily diary data previously reported by our group 
favoring CBD dominant edible forms of cannabis. Results may 
be influenced by expectancy effects or the duration of the study. 
More research is needed to understand the relationship between 
varying forms of cannabis and sleep.
Support (if any): P50DA056408; R01DA04413
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Introduction: Autonomic dysfunction, marked by changes in 
heart rate and breathing patterns, is a core symptom of depres-
sion. However, the role of autonomic dysfunction during sleep 
as a marker for depression is not well understood. This study 
evaluates the utility of polysomnography (PSG)-derived cardi-
orespiratory signals for depression detection and compares their 
predictive value to that of sleep electroencephalography (EEG), 
a widely studied modality in depression research.
Methods: We examined clinical PSG data and electronic health 
records at Sir Run Run Shaw Hospital, collected between 
2018 and 2023. Depression cases were identified using the 
International Classification of Diseases, 10th Revision (ICD-10) 
diagnosis, Hamilton Depression Rating Scale (HAMD) scores 
of 8 or higher, and/or chief  complaints indicative of depression. 
Age- and sex-matched controls were sourced from the National 
Sleep Research Resource, selected based on physician diagnoses 
or validated depression scales. Predictive models were developed 
using a foundational model approach: electrocardiogram (ECG) 
and abdominal (ABD) signals were pre-trained to predict other 
PSG channels and annotations, followed by fine-tuning with 
logistic regression for depression classification. An EEG-based 
model was used for comparison. Data were divided into 80% 
training and 20% testing sets for evaluation. Model performance 
was evaluated using the area under the receiver operating char-
acteristic curve (AUROC), sensitivity, and specificity.
Results: The study sample consists of 1863 depression cases 
(mean age 50.9 ± 15.7 years, 57.5% female) and 2547 controls 
(mean age 55.2 ± 15.6 years, 57.0% female). The ECG+ABD 
model achieved an AUROC of 0.960, with a specificity of 0.897 
and sensitivity of 0.902. These results were comparable to those 
of the EEG-based model, which yielded an AUROC of 0.975, 
with specificity of 0.924 and sensitivity of 0.913.
Conclusion: Our findings demonstrate that AI-driven analy-
sis of sleep-derived heartbeat and breathing signals can detect 
depression with performance comparable to that of the EEG-
based model. This strategy holds promise for non-invasive moni-
toring to facilitate at-home depression screening, paving the way 
for advancements in precision mental health management.
Support (if any): Shanghai Mental Health Center Hospital-Level 
Project (Grant No. 2021-YJ12/2021-QH-05, Dongbin Lyu)
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ASSOCIATIONS BETWEEN SLEEP DISTURBANCES, 
DEPRESSION, AND THE RISK OF SUICIDAL IDEATION
Dae Jong Oh1, Ji Hyun Han1, Songyi Lee1, Sang-Won Jeon1

1 Kangbuk Samsung Hospital

Introduction: The relationship between sleep disturbances 
and the risk of suicidal ideation has been explored in previous 

research. However, it remains unclear whether specific sleep 
parameters contribute differently to this risk and whether the 
presence of depression moderates these associations.
Methods: This study is part of the Kangbuk Samsung Health 
Study, a prospective cohort of Korean adults who underwent 
annual or biannual health screenings between 2011 and 2022. A 
total of 49,834 participants were included after excluding those 
with baseline suicidal ideation or major psychiatric/neurologi-
cal illnesses other than depression. Subjective sleep parameters, 
including sleep duration, sleep quality, and daytime dysfunc-
tion, were evaluated using the Pittsburgh Sleep Quality Index. 
Depression and suicidal ideation were assessed using the Center 
for Epidemiologic Studies Depression Scale and a self-reported 
questionnaire adapted from the Korea National Health and 
Nutrition Examination Survey.
Results: Over 302,902 person-years (mean follow-up: 6.1 ± 
3.1 years), 3,695 cases of suicidal ideation were identified. 
Multivariate Cox proportional hazard models, adjusted for 
depression and confounders (age, sex, lifestyle factors, hyper-
tension, diabetes, serum lipids, and obesity), revealed that poor 
sleep quality (hazard ratio [HR] = 1.24, 95% confidence interval 
[CI] = 1.15 – 1.35), daytime dysfunction (HR = 1.16, 95% CI = 
1.07 – 1.27), and short sleep duration (HR = 1.16, 95% CI = 1.00 
– 1.34) were associated with an increased risk of suicidal ide-
ation. Among non-depressed participants (n = 45,271; 277,379 
person-years), the associations with poor sleep quality (HR = 
1.34, 95% CI = 1.22 – 1.46) and daytime dysfunction (HR = 1.21, 
95% CI = 1.10 – 1.34) were stronger, while sleep duration was 
not statistically significant. Among depressed participants (n = 
4,563; 25,523 person-years), none of the sleep parameters were 
significantly associated with suicidal ideation.
Conclusion: Individuals with sleep disturbances may be at 
increased risk of developing suicidality, even in the absence of 
depression. Specifically, careful monitoring and timely interven-
tion to address poor sleep quality and daytime dysfunction are 
crucial.
Support (if any): 
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Introduction: Premenstrual Dysphoric Disorder (PMDD) is a 
menstrual cycle-related mood disorder, frequently associated 
with insomnia during the luteal phase (LP). Mood disorders 
and sleep disturbances are independently associated with altered 
autonomic nervous system (ANS) function. Research suggests 
that the menstrual cycle modulates ANS during wakefulness, 
with decreased parasympathetic activity from the follicular to 
LP. We hypothesize disturbed ANS regulation during sleep in 
PMDD during the symptomatic LP. This study aimed to inves-
tigate whether menstrual cycle–related variation in ANS activity 
is accentuated in women with PMDD compared to controls, and 
how such differences might relate to anxiety and sleep quality.
Methods: Seven women (32.0 ± 5.7 years) with PMDD-related 
LP insomnia and five healthy controls (30.4 ± 8.2 years) under-
went polysomnography every third night across one menstrual 
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cycle (n=96 nights). Heart rate variability (HRV) measures, 
including high frequency (HF), low frequency (LF), LF/HF 
ratio, and rMSSD, were extracted from non-rapid eye move-
ment (NREM) sleep. Menstrual phase and group effects were 
evaluated using mixed-model ANOVA. Morning questionnaires 
assessed anxiety (visual analogue scale) and sleep quality (7-point 
Likert scale), which were correlated with HRV parameters.
Results: Compared to controls, PMDD participants showed 
significantly reduced HF (F1,24=7.4 p= 0.008) and rMSSD 
(F1,24=16.4, p < 0.001), reflecting lower vagal tone, and elevated 
LF/HF ratios (F1,24=35.0, p < 0.001), an index of HRV reflect-
ing sympathetic and parasympathetic nerve activity. No main 
effects of the menstrual phase or interaction effects were found. 
Anxiety was associated positively with LF/HF ratio (r=0.32, 
p=0.02) and negatively with rMSSD (r=-0.42, p=0.003). No 
significant association was found between HRV parameters and 
reported sleep quality.
Conclusion: These results suggest a stable, trait-like autonomic 
vulnerability in PMDD, independent of the menstrual phase, 
characterized by diminished parasympathetic activity. The lack 
of a menstrual phase effect may reflect differences from previ-
ous studies, which primarily assessed ANS during wakefulness, 
or could be due to our limited sample size. Furthermore, our 
findings suggest a potential relationship between autonomic 
dysregulation during sleep and elevated anxiety in PMDD, inde-
pendent of changes in sleep quality.
Support (if any): This study was supported the Canadian 
Institutes of Health Research (CIHR, grant MOP-38064).

Abstract citation ID: zsaf090.1217

1217
ANHEDONIA LINKS SLEEP PROBLEMS AND SUICIDAL 
THOUGHTS: AN INTENSIVE LONGITUDINAL STUDY IN 
HIGH-RISK ADOLESCENTS
Kinjal Patel1, Jaclyn Kearns2, Dan Foti3, Wilfred Pigeon4, 
Evan Kleiman5, Catherine Glenn1

1 Old Dominion University, Department of Psychology, 2 VA 
Boston Healthcare System, Behavioral Science Division of the 
National Center for PTSD, 3 Purdue University, Department of 
Psychological Sciences, 4 University of Rochester Medical Center, 
5 Rutgers, The State University of New Jersey, Department of 
Psychology

Introduction: Sleep problems refer to a broad range of difficulties 
associated with the onset and maintenance of sleep, and growing 
research indicates a robust association between sleep problems 
and suicidal thoughts and behaviors in adolescents. However, 
relatively little is known about how this risk is conferred. This 
study used an intensive longitudinal design to investigate anhe-
donia as a mechanism linking sleep problems and next-day sui-
cidal thoughts in a clinically high-risk sample of adolescents.
Methods: Adolescents (N=48; Mage=14.96; 77.1% white, 64.6% 
female) completed an ecological momentary assessment study 
design for 28 days following discharge from acute psychiatric care 
for suicide risk. Daily sleep diaries were used to assess prior night 
total sleep time and sleep onset latency. Ecological momentary 
assessment was used to assess anhedonia and suicidal thoughts 
up to six times per day. A series of multi-level structural equa-
tion models were used to examine facets of anhedonia as parallel 
mediators of the association between sleep problems and next-
day suicidal thoughts.

Results: Significant direct effects were found between sleep 
problems (i.e., shorter total sleep time, longer sleep onset 
latency) and consummatory anhedonia, consummatory anhedo-
nia and suicidal thoughts, and anticipatory anhedonia and sui-
cidal thoughts. There were significant indirect (mediated) effects 
between sleep problems and next-day suicidal thoughts through 
consummatory anhedonia, but not anticipatory anhedonia.
Conclusion: This study significantly extends prior research on 
the sleep problem-suicidal thoughts association by investigating 
how, or the processes by which, sleep problems confer risk for 
suicidal thoughts. Our findings revealed consummatory anhedo-
nia significantly mediated the relation between sleep problems 
and suicidal thoughts. Future research is needed to replicate 
these findings in larger samples and investigate how modify-
ing sleep problems and anhedonia may mitigate suicide risk in 
adolescents.
Support (if any): This research was supported in part by a grant 
from the American Foundation for Suicide Prevention [YIG-
1-054-16] and pilot funding from the University of Rochester 
Medical Center.
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Aashritha Sadu2, Grace Kupka2, David Barker3, Jared Saletin4

1 E.P. Bradley Hospital/Warren Alpert Medical School of Brown 
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Alpert Medical School of Brown University

Introduction: Sleep problems are prevalent in pediatric anxiety 
and related disorders (ARD), affecting nearly 90% of patients. 
Nevertheless, subjective sleep complaints routinely demonstrate 
poor agreement with objective sleep patterns derived from either 
actigraphy or polysomnography in non-psychiatric samples. The 
aim of this submission is to examine the relationship between 
subjective and objective metrics of sleep quality in youth with 
moderate-to-severe ARD.
Methods: We conducted a multi-method study involving a 
clinical sample of treatment-seeking youth (ages 11-17) partic-
ipating in a CBT-based partial hospital program specialized in 
ARD. Participants complete standardized clinical interviews, 
sleep quality questionnaires, up to 10 nights of sleep diaries and 
wearable actigraphy, and at-home overnight ZMax EEG (up to 
4 nights). To date, 44 participants (54% female, 86% white, mean 
age 15y) have completed data collection. We analyzed self-report 
questionnaires and three sleep stage variables from ZMax EEG 
scored using Dreamento): sleep efficiency (SE%; total sleep time 
/ sleep period time), slow wave sleep (SWS%; minutes of SWS / 
total sleep time) and a sleep fragmentation index (SFI; the total 
number of awakenings or shifts to stage 1 divided by total sleep 
time [in hours]).
Results: Participants experienced high severity of illness as 
indexed by Clinical Global Impression (mean CGI = 5.4, sd 
= 0.8). Sleep disturbances and sleep-related impairments were 
present in our sample (PROMIS self-report sleep disturbance 
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mean = 61.01 sd = 9.74, sleep-related impairment mean = 61.9, 
sd = 7.84). Average SE was 77% (sd = 15%) and average SWS% 
was 60% (sd = 20%; range = 79%). Average SFI was 8.1/h (sd = 
4.7). Subjective sleep quality was not significantly correlated to 
any of our objective sleep indexes (|r|’s < 0.12; p’s > 0.05).
Conclusion: Our youth with moderate-to-severe ARD report 
clinically significant problems with sleep and sleep-related 
impairments. Sleep efficiency may be lower than age-matched 
non clinical samples. Objective indexes of sleep depth and qual-
ity were not related to subjective reports. Next steps will include 
expanding the analyses to include additional data and examining 
these relationships with specific clinical symptoms.
Support (if any): NIGMS COBRE (P20GM139743)
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EXPLORING THE LINK BETWEEN SOCIAL 
FUNCTIONING AND DEPRESSION REDUCTION IN CBT-I
Cameron McCray1, Elle Wernette2, Tiffany Xu1, Shruthi Ravindran1, 
Christopher Drake2, Philip Cheng3

1 Henry Ford Sleep Research, 2 Henry Ford Health System, 3 Henry 
Ford Health + Michigan State University Health Sciences

Introduction: Cognitive-behavioral therapy for insomnia (CBT-
I) effectively treats insomnia and reduces depression symptom 
severity. However, research elucidating the mechanisms driving 
depression reduction via CBT-I is still underway. One underex-
plored mechanism may be social functioning. Prior research has 
shown that insomnia patients reduce their social activities, likely 
due to fatigue. As social functioning is important to mood reg-
ulation, this may also drive depressed mood. This study investi-
gated whether improvements in social functioning would predict 
reductions in depressive symptoms.
Methods: Patients with insomnia disorder (N=1321) were ran-
domly assigned to digital CBT-I (dCBT-I, n=905) or a sleep 
education control (SE, n=416). Depression severity (QIDS) and 
social functioning (FSS and SNI) were evaluated at baseline 
and 1-year post-intervention. Social functioning was quanti-
fied along three dimensions: 1) relationship strain, 2) quantity 
of supportive relationships, and 3) frequency of social interac-
tions. Change scores (post-treatment - baseline) were calculated 
for depression severity and social functioning. Linear regressions 
determined whether changes in social functioning predicted 
changes in depression symptom.
Results: Regression analyses revealed that reduced relationship 
strain (β = -.361, p <.001), increased number of supportive rela-
tionships (β =.151, p <.001), and increased frequency of inter-
actions (β =.088, P <.001) following treatment were associated 
with improved depression symptoms. Furthermore, change in 
relationship strain was a significant moderator of the antidepres-
sant effect of dCBT-I (β =.262, p <.001); those who had greater 
reductions in relationship strain following treatment also showed 
greater improvements in depression.
Conclusion: Results point to improved social functioning follow-
ing CBT-I as a potentially important factor in the antidepressant 
effect of insomnia treatment. This effect appears to be strongest 
with reduced relationship strain. Future research should explore 
how to optimize CBT-I to enhance social functioning and sup-
port, especially for patients with both depression and insomnia.
Support (if any): Support was provided by the Robert Wood 
Johnson Foundation, R56MH115150 awarded to CLD, and 
R01HL159180 awarded to PC.
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SLEEP HEALTH PROFILES OF NIGHT SHIFT NURSES: A 
LATENT PROFILE ANALYSIS AND ASSOCIATIONS WITH 
DEPRESSION
Kelly Kim1, Daniel Taylor1, Jessica Dietch2, Danica Slavish3, 
Brett Messman4, Kimberly Kelly3, Camilo Ruggero5

1 University of Arizona, 2 Oregon State University, 3 University of 
North Texas, 4 Pennsylvania State University, 5 The University of 
Texas at Dallas

Introduction: Night shift nurses are vulnerable to worse and 
varied sleep and depression due to the nature of their work 
schedules. Although sleep and depression are associated in the 
literature, these associations are understudied in shift workers. 
This study aimed to identify sleep profiles of night shift nurses 
and compare them across sleep and depression facets.
Methods: Night shift nurses (N=95, Mage=35.58 years, 88.42% 
Female) completed measures of insomnia, depression, stress, 
and circadian preference. They also completed 14 days of daily 
diaries measuring sleep and depression. Latent Profile Analysis 
(LPA) was run to identify distinct profiles based on sleep effi-
ciency, duration, quality, and midpoint. One-way analyses of 
variance (ANOVAs) examined sleep and mental health differ-
ences across profiles.
Results: LPA suggested profiles of “less efficient and variable sleep-
ers” (n=34), “later and good quality sleepers” (n=35), and “earlier 
and highly efficient sleepers” (n=26). “Less efficient and variable 
sleepers” had the worst sleep efficiency, quality, and duration of 
the profiles. “Later and good quality sleepers” had better sleep 
efficiency, highest quality, and latest midpoint. “Earlier and highly 
efficient sleepers” had the highest sleep efficiency, longest duration, 
and earliest midpoint. ANOVAs showed significant group differ-
ences for depression (F(2, 1327)=106.10, η²=0.14), perceived stress 
(F(2, 1327)=85.26, η²=0.11), circadian preference (F(2, 1327)=87.01, 
η²=0.25), variability of sleep midpoint (F(2, 1327)=169.10, η²=0.20), 
and variability of depression (F(2, 1327)=92.35, η²=0.12, all p’s 
<.001). Post-hoc tests revealed “less efficient and variable sleepers” 
experienced significantly higher depression, stress, and variability 
of sleep timing and depression than the other profiles (p’s <.001). 
In contrast, “earlier and highly efficient sleepers” had significantly 
lower depression, lower variability in sleep timing, and earlier circa-
dian preference than the other profiles (p’s < 0.05).
Conclusion: Results reveal sleep profiles of night shift nurses 
with “less efficient and variable sleepers” reporting worst sleep 
and depression facets. Although they did not differ with “later 
and good quality sleepers” on circadian preference, the latter 
group showed later and less variable sleep timing, good sleep 
quality, and better mental health outcomes. This may suggest 
the importance of alignment and consistency between one’s cir-
cadian preference and sleep timing on mental health.
Support (if any): NIAID R01AI128359-01 (PIs: Taylor & Kelly)
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RESILIENCE MODERATES THE RELATIONSHIP 
BETWEEN SLEEP DISTURBANCES AND ANXIETY 
SYMPTOMS IN MILITARY VETERANS
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1 University of Houston, 2 University of Central Florida
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Introduction: Sleep disturbances are common in military vet-
erans and are associated with heightened anxiety symptoms. 
Inter-individual differences in resilience, or the ability to cope 
with and adapt to stress, may influence how sleep disturbances 
and anxiety symptoms interact, but few studies have examined 
resilience in relation to objective sleep measures among military 
veterans. This study investigated resilience as a moderator of the 
relationship between actigraphy-assessed sleep variables (sleep 
onset latency, SOL; mean wake episodes per night, MWE; and 
wake after sleep onset, WASO) and anxiety symptoms in this 
population.
Methods: Participants were N=68 treatment-seeking veterans 
with PTSD (74% male) who completed self-report measures of 
anxiety (Generalized Anxiety Disorder-7; Spitzer et al., 2006) 
and resilience prior to treatment (Connor-Davidson Resilience 
Scale; Connor & Davidson, 2003). Objective sleep data were 
collected for one week using actigraphy. Moderation analy-
ses controlling for age and sex were conducted to examine the 
relationship between sleep disturbances and anxiety symptoms, 
including whether resilience moderated these relationships.
Results: The full model predicting anxiety symptoms from resil-
ience, SOL, and resilience x SOL was significant, R² =.252, F(5, 
62), p=.003. SOL significantly predicted anxiety symptoms at 
low (-1 SD) resilience levels (b=.08, t=2.29, p=.03), but not at 
medium or high levels. Similarly, the model examining resilience, 
MWE, and their interaction on anxiety symptoms was signif-
icant, R²=0.345, F(5,62)=6.521, p <.001, including a positive 
relationship between MWE and anxiety symptoms at medium 
resilience levels (b=0.37, t=3.21, p< 0.001), and high resilience 
levels (b=0.68, t=4.02, p< 0.001), but not at low levels. WASO 
alone was not a significant predictor of anxiety symptoms, 
but its interaction with resilience was significant R²=0.307, 
F(5,62)=5.483, p< 0.001 in that greater resilience reduced the 
strength of the association between increased WASO and higher 
anxiety symptoms (b=0.002, t=2.24, p=0.029).
Conclusion: Findings suggest that higher levels of resilience may 
buffer against the adverse effects of poor sleep on anxiety symp-
toms among military veterans. Clinically, interventions targeting 
resilience may help mitigate impairment associated with both 
poor sleep and anxiety in PTSD sufferers. As resilience has been 
operationalized in various ways, future research should explore 
the precise mechanisms underlying these interactions in veterans.
Support (if any): 
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ELECTRICAL VESTIBULAR NERVE STIMULATION 
(VENS) FOR DEPRESSION AND ITS EFFECT 
ON INSOMNIA SEVERITY: FINDINGS FROM A 
RANDOMIZED, SHAM-CONTROLLED TRIAL
Jason McKeown1, Sai Sailesh Kumar Goothy2, Rohit Singh2, 
Joseph Reel3, Rachel Robinson3, Sinead Watson3

1 Stanford University, 2 NRI Institute of Medical Sciences, 3 
Neurovalens Ltd.

Introduction: The bi-directional relationship between sleep and 
depression is well reported, with up to 70% of individuals with 
major depressive disorder (MDD) experiencing insomnia, and 
pre-existing insomnia doubling the risk of developing depres-
sion. The aim was to explore the impact of an electrical ves-
tibular nerve stimulation (VeNS) treatment for depression on 
insomnia symptoms.

Methods: The study was a double-blind randomised, sham-con-
trolled trial (RCT) that evaluated the efficacy and safety of 
VeNS on MDD. The study was undertaken in Andhra Pradesh, 
India (ID: NCT06051864) and included adults (18-80 years) 
with MDD (Patient Health Questionnaire (PHQ-9) score ≥10) 
at screening who were on anti-depressant medication (SSRI or 
SNRI) to treat depression for at least 1 year. Eligible participants 
who provided written consent, were randomly assigned to receive 
an active device (n=31) or a sham device (n=31). All participants 
attended the clinic to complete up to 5 stimulation sessions per 
week, over a period of 8 weeks, with each session lasting 30 min-
utes. The primary outcome was change in Beck’s Depression 
Inventory (BDI-II) score from baseline to week 8. A secondary 
outcome was change in Insomnia Severity Index (ISI) at 8 weeks.
Results: A total of 62 participants (mean age: 43.1±5.0 yrs; 45% 
female) were recruited with two participants not completing the 
study. An ITT analysis showed that the active group, compared 
to the sham group, reported a greater mean reduction in BDI-II 
scores (-9.0 [95% CI: -10.45, -7.55] vs -2.61 [95% CI: -4.08, -1.14], 
p< 0.001; respectively) as well as a greater mean reduction in ISI 
scores (-6.29 [95% CI: -7.27, -5.31] vs. -2.23 [95% CI: -3.40, -1.05], 
p< 0.001; respectively). Additionally, 61% (n=19) of the active 
group, compared with 16% (n=6) of the sham group (p< 0.001) 
achieved a ≥6 point reduction in ISI which is considered clinically 
meaningful. No adverse events were reported in the active group.
Conclusion: The findings suggest that VeNS not only offers a 
significant reduction in depressive symptoms but also has a clin-
ically meaningful impact on improving insomnia. This dual ben-
efit highlights VeNS as a potential therapeutic option for adults 
struggling with both depression and insomnia.
Support (if any): 
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DISTURBANCE, AND MENTAL HEALTH IN COLLEGE 
STUDENTS
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of Arizona

Introduction: The validity of self-report measures may be 
impacted when individuals feel obligated to respond in a way 
that represents themselves favorably. This is known as social-de-
sirability bias. Prior research has examined social desirability 
effects on academic achievement reports (e.g., GPA) and finan-
cial behavior. However, little research has explored the role of 
social desirability in self-reported mental health. This study aims 
to investigate the effect of social desirability on multiple mental 
health screeners.
Methods: College students (N=1886; Mage=20.54 years, 57% 
female, 73.80% Caucasian) from two universities completed 
self-report questionnaires on the following domains: social desir-
ability (SDRS-5), sleep disturbance (ASSQ-SDS), generalized 
anxiety disorder (GAD-7), major depressive disorder (PHQ-9), 
and posttraumatic stress disorder (PC-PTSD-5). Multivariate 
multiple regression was used to examine social desirability on 
the total scores of the mental health screeners.
Results: The overall multivariate multiple regression model was 
significant, F(4,1331) = 5.507, p <.001, Wilks’ lamba = 0.984. 
Social desirability predicted symptoms of PTSD (PCL-5, F(1, 
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1334) = 14.985, p <.001, B = -1.378), generalized anxiety (GAD-
7, F(1, 1334) = 16.375, p <.001, B = -.462), and major depression 
(PHQ-9, F(1, 1334) = 19.461, p <.001, B = -.550), but not sleep 
disturbance (ASSQ-SDS, F(1, 1334) = 2.549, p =.111, B = -.109).
Conclusion: The results of this study highlight the role that 
social desirability plays in self-reported sleep disturbance and 
mental health symptomology. While social desirability signif-
icantly predicted lower scores on self-reported mental health 
symptoms, its effect on sleep disturbances was not statistically 
significant. This suggests that sleep-related concerns may be per-
ceived differently or are potentially less stigmatized than other 
mental health concerns. Future research may explore whether 
the relationship between social desirability and sleep reporting 
varies based on symptom severity, chronicity, or comorbid men-
tal health concerns.
Support (if any): Pacific-12 Conference Student-Athlete Health 
and Well-being Initiative Grant
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IN ADOLESCENTS WITH ANXIETY AND RELATED 
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Jared Saletin3
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Introduction: Estimating sleep from actigraphy is a challenge 
in psychiatric populations where criteria may be susceptible to 
altered physical activity. Expert-consensus procedures may intro-
duce bias. Alternative scoring protocols may resolve ambiguities, 
avoid the need for consensus, and increase reproducibility. This 
study compared two scoring procedures in a treatment-seeking 
sample of adolescents with ARD.
Methods: Thirty-six adolescents (24 F; ages 13-17yrs [m±sd: 
15±1.7yrs]) diagnosed with ARD wore a patch activity mon-
itor on their dominant triceps and completed sleep diaries for 
8.7±3.1 nights resulting in 180 unique nights. Sleep was esti-
mated in 1-minute epochs (Sadeh); sleep periods were scored 
with sleep diaries using two scoring protocols: (1) “3-5” (onset at 
first of 3 consecutive minutes of sleep; offset at last of 5 consec-
utive minutes of sleep); and (2) “15-15” (onset at first of 15 con-
secutive minutes of sleep; offset at last of 15 consecutive minutes 
of sleep). We tabulated nights requiring group consensus (e.g., 
ambiguity of sleep within an hour before, or after, the major 
sleep episode). We examined differences in sleep period time 
and total sleep time (in minutes) and sleep midpoint, onset, and 
offset (in decimalized clock-hour) from five randomly selected 
weeknights.
Results: 15-15 scoring produced fewer nights requiring consen-
sus (70 nights, average: 17% per participant) compared to 3-5 
scoring (147 nights, average: 30% per participant). 15-15 scoring 
reduced estimated sleep period time by 30.2±51.1 minutes (3-5: 
543.4±86.2 min; 15-15: 513.2±71.9 min; difference 95%CI: [-46.91, 
-13.54]; p=.001), but not total sleep time (3-5: 448.7±69.7 min; 
15-15: 443.5±66.2 min; difference: -5.2±33.5 minutes [-16.2, 5.8]; 
p=.39). 15-15 scoring shifted estimated sleep midpoint 0.25±0.4 

hours earlier versus the 3-5 rule [3-5: 4.5h±0.7h; 15-15: 4.3h±0.6h; 
difference 95%CI: [-0.39h,-0.11h], p=.001). The two procedures 
did not shift estimates (p’s>.42) of sleep onset (3-5: 19.6h±4.3h, 
15-15: 19.4h±4.6h) or offset (3-5: 7.5h±1.3h, 15:15: 7.4h±1.2h).
Conclusion: The 15-15 scoring protocol reduced ambiguities and 
the need for consensus compared to the 3-5 protocol in a psychi-
atric adolescent sample. It affected estimates of sleep period time 
and sleep midpoint but not total sleep time. These data indicate 
that alternative scoring may be considered in populations where 
symptoms may contribute to sedentary activity.
Support (if any): P20GM139743 (MAC).
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Introduction: Daily changes in sleep can impact emotional func-
tioning and may contribute to depression symptomatology and 
suicidality. The current study examined daily and longitudinal 
changes in sleep and next-day depression in a high-risk adoles-
cent and young adult sample with severe psychopathology, and 
examined whether daily changes in sleep impacted next-day 
interpersonal affective reactivity.
Methods: Participants (N=198, ages 13-23, 82% White, 76% 
female) were enrolled in an intensive outpatient treatment pro-
gram for depression and suicidality. Participants wore an acti-
graph and completed daily ratings of depression, sleep, and 
positive and negative reactivity to interpersonal events through-
out treatment (M=60 days, SD=22 days). Clinicians rated 
weekly depression severity. Multilevel models tested changes in 
sleep and next-day depression and examined daily relationships 
between total sleep time (TST), next-day depression, and event 
reactivity. Covariates included age, sex, study day, clinician-rated 
depression, and weekday/weekend.
Results: Over the course of treatment, self-reported TST increased 
(b=0.01; SE=0.01; p< 0.001) and depression decreased (b=-0.06; 
SE=0.02; p=0.02), although actigraphy-assessed TST did not 
change (b=0.01; SE=0.01; p=0.16). At the daily level, sleeping less 
than usual was related to worse next-day depression from diaries 
(b=-0.29; SE=0.13; p=0.02) but not actigraphy (b=-0.19; SE=0.14; 
p=0.18). There was a significant cross-level interaction, with the 
effects of TST on next day depression were amplified for partic-
ipants with greater clinician-rated depression severity for both 
diary (b=-0.22; SE=0.10; p=0.03) and actigraphy-assessed TST 
(b=-0.32; SE=0.13; p=0.01). Further, sleeping less than usual was 
associated with greater next-day negative event reactivity (diary: 
b=-0.32; SE=0.13; p=0.01|actigraphy: b=-0.81; SE=0.19; p< 
0.001), but not positivity event reactivity (diary: b=-0.02; SE=0.13; 
p=0.83|actigraphy: b=-0.26; SE=0.15; p=0.14).
Conclusion: Sleeping less than usual negatively impacted next-
day depressive symptom severity, particularly for individuals 
with moderate-to-severe depression. Short sleep may perpetuate 
depression through increased negative reactivity to interpersonal 
events, although mediation models are needed to test causality. 
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Notably, self-reported total sleep time increased throughout an 
intensive treatment program focused on depression and suicidal-
ity. Future work is needed to examine whether increases in sleep 
duration underlie depressive symptom improvement in this high-
risk sample, and/or whether targeted interventions to improve 
sleep may hasten symptom improvement.
Support (if any): American Foundation for Suicide Prevention, 
University of Pittsburgh (CTSI), NIMH (R01MH124907)
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A NOVEL ECG-BASED MACHINE LEARNING PIPELINE 
FOR SCREENING MAJOR DEPRESSIVE EPISODES IN 
SLEEP DISORDER PATIENTS
Massimiliano Grassi1, Silvia Dacco1, Melissa Bruner1, 
Archie Defillo1
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Introduction: Major Depressive Episodes are a significant 
global health challenge, often co-occurring with sleep disor-
ders. Accurate and efficient screening for current MDE (cMDE) 
in patients undergoing evaluation for sleep disturbances 
could improve diagnostic efficiency and treatment outcomes. 
Traditional diagnostic methods for cMDE, such as clinical inter-
views and questionnaires, are resource-intensive and require 
significant clinical expertise. Advances in machine learning 
(ML) and physiological data analysis have opened new avenues 
for leveraging objective signals like ECG to screen for cMDE. 
Polysomnography routinely captures ECG signals, providing 
a unique opportunity to explore their potential in identifying 
autonomic and sleep-related patterns indicative of depressive 
symptoms. This project aims to investigate the accuracy of a 
pipeline of ML algorithms that allow screening for cMDE using 
only ECG as a physiological signal in subjects undergoing in-pa-
tient polysomnography.
Methods: 296 subjects from a recently completed prospective, 
single-arm, non-randomized cohort study have been used to 
investigate the screening performance of the cMDE determina-
tion pipeline compared to the MINI neuropsychiatric interview. 
All subjects recruited in this study were referred for inpatient 
polysomnography due to suspected sleep disorders. The cMDE 
determination pipeline begins with a deep learning algorithm 
that classifies sleep stages using only the lead-II ECG signal. 
Subsequently, heart rate (HR) and heart rate variability (HRV) 
metrics are computed across the identified sleep stages, and mac-
rostructure indices derived from the ECG-based sleep staging 
are calculated. Finally, HR and HRV metrics and macrostruc-
ture indices are combined with the responses to items 1 and 2 of 
the PHQ-9 questionnaire and used as input for an ML algorithm 
to perform the final cMDE determination.
Results: The observed sensitivity relative to the MINI cMDE 
determination was 80.85% (95% CI: 66.74%-90.85%), the spec-
ificity was 71.37% (95% CI: 65.31%-76.91%), the positive pre-
dictive value was 34.86% (95% CI: 25.99%-44.58%), and the 
negative predictive value was 95.16% (95% CI: 91.01%-97.76%).
Conclusion: The proposed machine learning pipeline leverag-
ing the ECG as a physiological signal demonstrates promising 
potential as a screening tool for cMDE in patients undergoing 
polysomnography for suspected sleep disorders.
Support (if any): Medibio Limited (Savage, MN) sponsored 
the cost associated with the Sleep Analysis Major Depressive 
Episode (CIP-0089 SAMDE; NCT 05708222) study.
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A SCREENING ALTERNATIVE FOR DEPRESSIVE 
EPISODES IN COMISA: A COMPARATIVE 
EVALUATION OF A NOVEL SOFTWARE COMPARED TO 
NEUROPSYCHOMETRIC ASSESSMENTS
Silvia Dacco1, Massimiliano Grassi1, Melissa Bruner1, 
Archie Defillo1
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Introduction: In recent years, numerous studies have focused on 
enhancing the understanding of sleep disorders within military, 
veteran, and civilian populations. Among these, insomnia and 
obstructive sleep apnea (OSA) have emerged as the two most prev-
alent sleep disorders affecting both military personnel and civilians. 
The term COMISA was introduced to describe the co-occurrence 
of insomnia and OSA, highlighting the significant burden associ-
ated with this dual condition. Research has shown that COMISA is 
associated with more severe mental health challenges compared to 
insomnia or OSA alone. The aim of this study is to investigate the 
agreement between the determination for current Major Depressive 
Episodes (cMDE) made by the MEB-001 software (Medibio 
Limited) and the MINI’s cMDE diagnosis across specific clinical 
subgroups. These include individuals with suspected insomnia but 
no confirmed sleep apnea, individuals with confirmed sleep apnea 
but no suspected insomnia, and those with COMISA.
Methods: This study analyzes data from the recently completed 
prospective, single-arm, non-randomized cohort study. The sub-
jects recruited in this study were referred for an inpatient pol-
ysomnography for suspected sleep disorders.
Results: In a preliminary analysis, in the subgroup of sub-
jects with insomnia but no confirmed sleep apnea (n=55), the 
observed sensitivity relative to the MINI cMDE determination 
was 90.91% (95% CI: 58.72%-99.97%), the specificity was 61.36% 
(95% CI: 45.50%-75.64%), the PPV was 34.17% (95% CI: 9.69%-
53.48%), and the NPV was 96.43% (95% CI: 81.65%-99.91%). 
Instead, in the COMISA sub-group (n=147), the observed sen-
sitivity relative to the MINI cMDE determination was 88.46% 
(95% CI: 69.85%-97.55%), the specificity was 71.07% (95% CI: 
62.13%-78.95%), the PPV was 39.66% (95% CI: 27.05%-53.36%) 
and the NPV was 96.63% (95% CI: 90.46%-99.30%).
Conclusion: The MEB-001 software demonstrated strong sen-
sitivity and high negative predictive value for detecting current 
Major Depressive Episodes (cMDE) across clinical subgroups, 
particularly in individuals with COMISA and insomnia without 
sleep apnea.
Support (if any): Medibio Limited sponsored the cost associated 
with the Sleep Analysis Major Depressive Episode (CIP-0089 
SAMDE; NCT 05708222) study.
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EFFICACY AND USAGE OF HYPOGLOSSAL NERVE 
STIMULATION IN PATIENTS WITH COMORBID 
OBSTRUCTIVE SLEEP APNEA AND POST-TRAUMATIC 
STRESS DISORDER
Reena Dhanda Patil1

1 University of Cincinnati/Cincinnati VA Medical Center

Introduction: Hypoglossal nerve stimulation (HGNS) is an effec-
tive treatment for patients with obstructive sleep apnea (OSA) 



A530

B. Clinical Sleep Science and Practice  IX. Sleep and Psychiatric Disorders

SLEEP, Volume 48, Supplement 1, 2025

patients, whose positive airway pressure (PAP) intolerance may 
be related to comorbidities such as post-traumatic stress disor-
der (PTSD). We aimed to determine the prevalence of PTSD in 
our study population and compare efficacy, quality of life, and 
usage outcomes in patients with and without a history of PTSD 
after HGNS implantation.
Methods: The ADHERE registry collected data before and after 
HGNS (Inspire Medical, Golden Valley, MN), including baseline 
medical and psychiatric comorbidities. Patients were categorized 
into two groups based on the presence or absence of PTSD at base-
line. Patients with comorbidity data and at least one of the follow-
ing data points at final visit were included: apnea hypopnea index 
(AHI), Epworth Sleepiness Scale (ESS), nightly therapy usage 
(NTU), Clinical Global Impression, and patient satisfaction. Two-
sided t-tests were used to determine outcome differences between 
the groups. One sided t-tests with pre-defined non-inferiority mar-
gins were used to determine non-inferiority between the groups.
Results: 37 of 2725 patients who completed a final follow-up 
visit (1.36%) reported a baseline history of PTSD. Patients 
with PTSD were younger (PTSD: 55.23±12.57; No PTSD: 
61.03±10.75) and had a higher BMI (PTSD: 30.66±3.37; No 
PTSD: 29.15±3.65) than those without PTSD. Average final 
visit AHI was similar between both groups (PTSD: 15.75±12.06; 
no PTSD: 16.22±14.84). AHI and ESS reduction from base-
line to final visit and the final NTU for patients with PTSD 
(AHI Reduction: 20.33±15.32, ESS Reduction: 5.74±4.9, 
NTU: 6.07±2) were non-inferior to those without PTSD (AHI 
Reduction: 18.84 ±18.44, ESS Reduction: 4.21±5.12, NTU: 
5.76±2.24), as the confidence interval for the difference between 
the groups was within the margin of acceptability (AHI reduc-
tion: 7.5; ESS reduction: 2; NTU: 0.5).
Conclusion: Comorbid PTSD/OSA within the ADHERE regis-
try was lower than reported in the medical literature. However, 
patients with a baseline history of PTSD received significant 
benefit from HGNS in terms of AHI and ESS reduction; nightly 
usage for patients with PTSD was non-inferior compared to 
those without PTSD. HGNS may be a helpful alternative treat-
ment for patients with PTSD who cannot tolerate PAP.
Support (if any): 
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PREDICTION OF DEPRESSIVE SYMPTOMS BASED ON 
SLEEP PATTERNS
Seojung Kim1, Eunsun Park2, Ji Hui Hong3, Il Han Choo3, 
Jaehyo Jung4, Seong Jae Kim5

1 Oakwood Friends School, Poughkeepsie, NY, USA, 2 Department 
of Counselling Psychology, Chosun University, Gwangju, South 
Korea, 3 Department of Psychiatry, College of Medicine, Chosun 
University, Gwangju, South Korea, 4 AI Healthcare Research 
Center, Chosun University, Gwangju, South Korea, 5 Department 
of Psychiatry, Chosun University School of Medicine, Gwangju, 
South Korea

Introduction: Irregular sleep schedules can affect mood and risk 
of developing symptoms of depression. Particularly, individuals 
with depression tend to sleep more than usual, which appears to 
be an attempt to avoid emotional distress. Depression and sleep 
problems are closely linked, but there is a lack of studies on how 
specific changes in sleep patterns occur in depression. Receiver 
operating characteristic analysis was performed to examine 

whether which sleep parameters can discriminate between the 
individuals with depression and those with non-depression.
Methods: Participants above 50 years old were recruited at 
Chosun University Hospital. The Korean Version of the Patient 
Health Questionnaire-9(PHQ-9) was administered. Actigraphy 
monitorings were conducted at home, and the following sleep 
parameters were included: bedtime(BT), wake time, time in 
bed(TIB), total sleep time, sleep onset latency, sleep efficiency, 
wake time after sleep onset, and fragmentation index. Participants 
with the PHQ-9 score ≥ 10 were classified into depression 
group(DG). Thirteen DG(67.46 ±9.3 years) and 6 non-depression 
group(NDG)(70.0±6.4years) were finally selected.
Results: The DG had significantly higher scores in the PHQ-9 
and MDRS compared to the NDG (p< 0.01). There were signif-
icant differences in the BT and TIB of sleep parameters between 
the NDG and DG, showing the DG had earlier BT and longer 
TIB compared to the NDG (p< 0.05). The TIB among the sleep 
parameters were derived as indicators for discriminating depres-
sion (p=0.04). The area under the ROC for the TIB was 0.795 
(cut-off  scores ≥ 9h: 58m, sensitivity= 0.62, specificity=0.83).
Conclusion: We found the changes of sleep habits in individuals 
with depressive symptoms, including earlier bedtimes and longer 
time in bed, compared to those without symptoms.In particular, 
the TIB for individuals with depressive symptoms was more than 
2 hours longer and was identified as a predictor of depression, 
suggesting that longer TIB is a risk factor for depression.
Support (if any): Basic Science Research Program through the 
National Research Foundation of Korea (NRF) funded by the 
Ministry of Science and ICT (2020R1F1A1050416). Global 
Learning & Academic research institution for Master’s· PhD 
students, and Postdocs (G-LAMP) Program of the National 
Research Foundation of Korea(NRF) grant funded by the 
Ministry of Education (No. RS-2023-00285353).
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SLEEP PREDICTS TIME TO SEVERE DEPRESSIVE 
SYMPTOMS AND SUICIDAL IDEATION IN A 
LONGITUDINAL STUDY OF ADOLESCENTS
Peter Franzen1, Tina Goldstein2, Margaret Kuzemchak1, 
Meredith Wallace1, Daniel Buysse3

1 University of Pittsburgh, 2 University of Pittsburgh School of 
Medicine, Psychiatry Department, 3 University of Pittsburgh 
School of Medicine

Introduction: Sleep and depression have bi-directional relation-
ships. While most individuals with major depression have sleep 
quality complaints, and insomnia/hypersomnia are core symp-
toms, poor sleep health is a risk factor for the onset of depres-
sion. This may be particularly relevant during adolescence, a 
time of rapid changes in sleep and circadian rhythms coincident 
with escalating risk for the development of major depression and 
suicidality.
Methods: We enrolled 197 never-depressed youth in grades 
7–9 (ages 11.7–15.9 years old; N=95 Female [F]; N=102 Male 
[M]) in the Pittsburgh Sleep in Teens Study—a longitudinal 
study measuring sleep (Sleep Timing Questionnaire), insom-
nia (Insomnia Severity Index), depression symptoms (Center 
for Epidemiologic Studies Depression [CES-D] scale), and sui-
cidal ideation (Suicidal Ideation Questionnaire-Junior) every 3 
months. Here we report on data through 1.5 years of follow-up. 
Survival analyses were used to predict time to severe depressive 
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symptoms (CES-D>23 with the sleep item removed) and time to 
endorsing suicidal ideation with Cox proportional hazard mod-
els, adjusting for sex and summer/school year.
Results: Over the 1.5 year follow-up, 19% (27% F; 11% M) 
developed severe depressive symptoms (CES-D>23), 17% (19% 
F; 15% M) developed suicidal ideation, and 36% (45% F; 28% 
M) developed elevated insomnia symptoms (ISI>8). Shorter 
sleep duration (Hazard Ratio [HR]=0.61 [95% CI: 0.48; 0.77]; p< 
0.001), lower sleep efficiency (HR=3.12 [2.05; 4.74]; p< 0.001), 
longer sleep onset latency (HR=4.14 [2.15; 7.99; p< 0.001), 
and more insomnia (HR=1.39 [1.29; 1.51]; p< 0.001) were all 
robust predictors of time to severe depression. Shorter sleep 
duration (HR=0.65 [0.49; 0.86]; p=0.002), lower sleep efficiency 
(HR=2.39 [1.52; 3.76]; p< 0.001), longer sleep onset latency 
(HR=3.44 [1.56; 7.61]; p=0.002), and more insomnia (HR=1.12 
[1.03; 1.21]; p=0.005) also predicted time to first occurrence of 
suicidal ideation. Sleep timing (midsleep) did not predict time to 
depression (p=0.12) or suicidal ideation (p=0.75).
Conclusion: Multiple sleep health dimensions were associated 
with the risk of developing severe depressive symptoms and 
suicidal ideation over 1.5 years in a sample of never-depressed 
adolescents. Trials testing preventative interventions are needed 
to see if  risk for depression and suicidal thoughts can be amelio-
rated during this high-risk developmental period.
Support (if any): R01 MH118312
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SLEEP MEASURES BEFORE AND AFTER TREATMENT 
IN PSYCHIATRIC POPULATIONS
Frank Sgambati1, Luu Pham2, Jonathan Jun1, Una McCann3

1 Johns Hopkins University, 2 Division of Pulmonary and Critical 
Care, Johns Hopkins University School of Medicine, 3 Johns 
Hopkins School of Medicine

Introduction: Sleep problems are prevalent in psychiatric popula-
tions, and may serve as a marker or mediator of disease severity. 
However, systematic measurements of subjective and objective 
sleep parameters are lacking in this population. We hypothesize 
that patients under treatment for psychiatric conditions would 
(1) exhibit a high prevalence of poor sleep quality at baseline, (2) 
show improvement in sleep over the course of treatment, and (3) 
exhibit associations between changes in sleep quality and psychi-
atric symptom severity.
Methods: We collected longitudinal subjective and objective 
(wrist actigraphy) measures of sleep in patients at the Johns 
Hopkins Intensive Outpatient Program for Adults (IOPA), 
which provides acute intensive treatment for patients with psy-
chiatric disorders. From May 2018 until February 2020, we 
recruited consecutive IOPA patients. Depression, Anxiety and 
Stress Scale-21 (DASS-21) and actigraphy were collected at 
the first (baseline) and final two weeks of treatment. Sleep was 
estimated from actigraphy with Tudor-Locke and Cole-Kripke 
algorithms. By examining the distribution of sleep periods as a 
function of time of day, we summarized sleep timing and dura-
tion and examined their association with DASS-21 scores at 
both timepoints and change before and after intervention.
Results: Of 38 consented patients, complete data was available 
in 27 (Female:Male; 14:13; 42±15 yo) {mean±std}. At base-
line, scores of depression (20.2±7.7), anxiety (12.9±7.7) and 
stress (19.3±9.4) fell at treatment completion, by ({mean±std/p-
value}: 5.6±10.6/0.01; 3.5±6.4/0.01; 3.4±8.5/0.05, respectively). 

At baseline, self  reported measures of sleep differed with objec-
tive measures by 22.3±109.4 minutes. DASS scores were associ-
ated with later median sleep onset time ({rho/p-value}: 0.48/0.01; 
0.39/0.04; 0.43/0.02, respectively). Increased depression scores 
were associated with lesser sleep efficiency (-0.40/0.04) and 
greater movement index (0.43/0.03). PrePost reductions in DASS 
delta depression was associated with increased delta total sleep 
time (TST) (0.43/0.03). Delta stress associated with an increase 
in delta TST and time in bed (0.42/0.03; 0.42/0.03).
Conclusion: The IOPA is an acute intensive program treating 
severe psychiatric symptoms. Improvements in symptoms and 
sleep duration and timing have been demonstrated in these 
patients. Improvements in sleep may mediate psychiatric symp-
tom improvements.
Support (if any): LVP was funded by NHLBI K23HL155730
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THE LACK OF CORRELATION BETWEEN 
POLYSOMNOGRAPHIC AND SELF-REPORTED 
MEASURES OF SLEEP DISTURBANCE IN PATIENTS 
WITH HISTORY OF DEPRESSION
Emy Villatoro1, Boris Dubrovsky1, Jeremy Weingarten2, 
John Cunningham1

1 NewYork-Presbyterian Brooklyn Methodist Hospital, 2 Well 
Cornell Medicine/NewYork-Presbyterian Brooklyn Methodist 
hospital

Introduction: Depression is associated with poor subjective sleep 
on Insomnia Severity Index (ISI) and Pittsburgh Sleep Quality 
Index (PSQI), and with polysomnographic (PSG) sleep distur-
bances. However, how physiological variables relate to self-re-
ported sleep remains unclear. This analysis compares PSG and 
self-reported sleep measures between patients with vs. without 
depression history, and correlates self-reported and PSG measures.
Methods: From 1666 consecutive clinical baseline adult PSG 
studies, 201 patients were selected who had ≥120 minutes of total 
sleep time (TST), AHI< 5.0, no history of shift work or signif-
icant pain, neurological, cardiac, pulmonary, endocrine and 
psychiatric diagnoses, except depression (with or without anxi-
ety). Only 18 patients (10 women, 16 white) with depression met 
other inclusion criteria; 17 of them were taking various mood 
stabilizers. MANCOVA, with sex, age and BMI covariates, was 
used to compare patients with vs. without depression history on 
PSQI, ISI, Center for Epidemiological Studies Depressions Scale 
Revised (CESDR), TST, N1%, N3%, REM%, SL, REM latency 
(REMLat) sleep efficiency (SE), WASO, number of awakenings 
(AW) and total arousal index (TAI). PSG variables showing 
between-group differences were used to predict ISI and PSQI in 
multiple regression models.
Results: Depression group had higher CESDR 
(M[Depression]=28.8±16.6 vs. M[No-Deprression]=12.7±10.6, 
p< 0.001), ISI (M[Deprression]=17.4±6.1 vs. 
M[No-Deprression]=12.1±6.4, p=0.001), PSQI 
(M[Deprression]=11.4±4.8 vs. M[No-Deprression]=8.7±3.7, 
p=0.009), more frequent AW (M[Deprression]=32.7±23.2 
vs. M[No-Deprression]=28.0±12.0, p=0.02) and TAI 
(M[Deprression]=29.5±19.1 vs. M[No-Deprression]=22.4±12.7, 
p=0.01), lower N3% (M[Deprression]=14.1±9.1 vs. 
M[No-Deprression]=19.6±6.4, p< 0.001), longer 
REMLat (M[Deprression]=164.6±110.3 vs. M[No-
Deprression]=107.7±62.3, p=0.006) and marginally longer SL 
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(M[Deprression]=47.9±38.6 vs. M[No-Deprression]=29.9±32.2, 
p=0.055). In multiple regressions, no PSG variables predicted 
ISI or PSQI in either group or in both groups combined (all p 
values >0.09).
Conclusion: This small sample of depressed patients without 
major medical or psychiatric comorbidities evidenced both 
subjective and objective sleep disturbance, in comparison with 
non-depressed patients. However, PSG variables do not appear 
to account for subjective sleep disturbance as measured by ISI 
and PSQI. These results suggest a complex relationship between 
depression and different measures of sleep. Effect of depression 
on subjective sleep may be mediated by factors other than PSG 
variables, including antidepressant use and daytime symptoms.
Support (if any): none
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THE RELATIONSHIP BETWEEN OSA AND DEPRESSIVE 
SYMPTOMATOLOGY MAY DEPEND ON THE HISTORY 
OF DEPRESSION
Nandini Miryala1, Boris Dubrovsky1, Jeremy Weingarten2, 
John Cunningham1

1 NewYork-Presbyterian Brooklyn Methodist Hospital, 2 Well Cornell 
Medicine/NewYork-Presbyterian Brooklyn Methodist hospital

Introduction: Depression has been associated with OSA, and 
causal effects of apnea-related sleep fragmentation and hypox-
emia on mood have been proposed. However, the nature of the 
relationship remains unclear and may be modulated by demo-
graphic variables. This study related mood and polysomno-
graphic (PSG) measures in patients undergoing OSA evaluation.
Methods: From 1676 consecutive clinical baseline PSG studies, 
we excluded those with < 120 minutes of total sleep time (TST), 
history of shift work, significant pain, neurological, cardiac, pul-
monary, endocrine and psychiatric diagnoses other than depres-
sion with or without anxiety. The sample included 36 patients 
with depression (20 women, 27 white, M[age]=45.6±15.3, 34 tak-
ing antidepressants), and 546 without depression/anxiety (297 
women, 173 white, M[age]=48.7±15.7). A logistic regression was 
used to predict the presence of depression from OSA diagnosis 
(AHI≥5/hr), with sex, age and BMI covariates. In a general lin-
ear model (GLM), the score on the Center for Epidemiological 
Studies Depressions Scale Revised (CESDR) was predicted from 
AHI, SpO2% nadir, time below SpO90%, TST, sleep efficiency, 
sleep latency, REM latency, awakenings, wake after sleep onset, 
total arousal index, N1%, N3%, REM%, OSA, and OSA-by-
depression interaction.
Results: In the logistic regression, depression was significantly 
predicted by OSA alone (p=0.03), but not after the demographic 
covariates were introduced (p=0.32). In the GLM, no PSG var-
iables predicted CESDR; however, the OSA-by-depression 
interaction was significant (p< 0.001). Among patients with-
out depression, the presence of OSA was associated with 
marginally lower CESDR (M[OSA]=10.9±11.1 vs. M[No-
OSA]=12.7±10.4, p=0.065). In patients with depression, CESDR 
scores were not related to OSA (M[OSA]=25.8±12.8 vs. M[No-
OSA]=24.6±16.6, p=0.82). Mean group AHI and CESDR scores 
were, respectively, AHI: M[Depression]=8.63±11.9 vs. M[No-
depression]=15.0±20.6 (n.s.), CESDR: M[Depression]=25.9±15.1 
vs. M[No-depression]=11.6±10.8 (p< 0.001).
Conclusion: In this sample of patients without significant 
comorbid conditions, history of depression did not relate the 

presence or severity of OSA after controlling for demographic 
variables. The relationship between OSA and CESDR appeared 
to be modulated by depression. Patients without depression 
had a tendency towards lower CESDR scores when OSA was 
present. In patients with depression, CESDR scores were nearly 
identical with or without OSA. Antidepressant use may have 
masked the OSA-CESDR relationship.
Support (if any): none
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RELATIONSHIP BETWEEN PAIN AND DEPRESSIVE 
SYMPTOMATOLOGY IN OSA PATIENTS IS MODULATED 
BY THE CLINICAL HISTORY OF DEPRESSION
Douglas Walker1, Jeremy Weingarten2, Joel St. Germain1, 
Boris Dubrovsky1, John Cunningham1

1 NewYork-Presbyterian Brooklyn Methodist Hospital, 2 Well 
Cornell Medicine/NewYork-Presbyterian Brooklyn Methodist 
hospital

Introduction: Prior studies reported altered pain perception in OSA, 
possibly due sleep fragmentation and hypoxemia. Additionally, 
OSA may impact mood, which also relates to pain perception. This 
study examined effects of polysomnographic (PSG) and mood var-
iables on pain reports in patients evaluated for OSA.
Methods: Clinical histories of 1676 adults undergoing con-
secutive baseline PSG studies were used to exclude patients 
with chronic pain, neurological, cardiac, pulmonary, endo-
crine, psychiatric conditions other than depression (with or 
without anxiety), shift work and < 120 minutes of total sleep 
time (TST). Remaining sample included 546 patients without 
depression (297 women, 173 white, M[age]=48.7±15.7) and 
36 with depression (20 women, 27 white, M[age]=45.6±15.3, 
34 taking antidepressants). A general linear model, with sex, 
age and BMI covariates, predicted self-reported pain inten-
sity over the preceding 6 months (PI, 0-10 scale) from TST, 
sleep latency, sleep efficiency, REM latency, awakenings, wake 
after sleep onset, arousal index, N1%, N3%, REM%, AHI, 
SpO2% nadir, time below SpO90%, OSA(AHI≥5/hr), Center for 
Epidemiological Studies Depressions Scale Revised (CESDR) 
score, and interactions: OSA-by-depression, OSA-by-CESDR 
and depression-by-CESDR.
Results: PI was associated with CESDR (p=0.013); however, the 
depression-by-CESDR interaction was significant (p=0.008). In 
patients without depression, CESDR predicted PI (p< 0.001, 
R2=11%). Patients with the history of depression showed no 
PI-CESDR relationship (p=0.8, R2< 0.01%). PI was not signif-
icantly related to any PSG variables. Mean group PI, CESDR 
and AHI values were, respectively, PI: M[Depression]=1.9±2.6 
vs. M[No-depression]=2.5±2.7 (n.s.), CESDR: 
M[Depression]=25.9±15.1 vs. M[No-depression]=11.6±10.8 
(p< 0.001); AHI: M[Depression]=8.63±11.9 vs. M[No-
depression]=15.0±20.6 (n.s.).
Conclusion: Depressive symptoms and pain intensity were 
directly related only in patients without clinical history depres-
sion. The use of antidepressant medications in patients with 
depression may alter the relationship between CESDR and pain. 
As PSG measures of OSA and sleep architecture were unrelated 
to reports of pain in this sample, the possibility of a mediating 
role of depressive symptoms in the relationship between OSA 
and pain may be explored in the future.
Support (if any): none
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DIFFERENCES IN SLEEP SCHEDULING IN VETERANS 
WITH PTSD AND HIGH VERSUS LOW RISK FOR 
SUICIDE
Steven Woodward1, Laura Ong2, Diana Villasenor3, Ned Arsenault3, 
Wilfred Pigeon4, Christina Khan5, Rebecca Bernert6

1 National Center for PTSD- Dissemination & Training Division, 
2 NIU, 3 NCPTSD, 4 University of Rochester, 5 Department of 
Psychiatry, Stanford University, 6 Resiliency Systems, LLC

Introduction: Sleep disturbances confer excess risk for suicidal 
ideation and behavior. This raises the question of whether long-
term sleep monitoring with internet-enabled “non-wearable” 
devices imposing little burden might aid surveillance programs 
designed to promote timely interventions. Here we report proof-
of-concept and preliminary group level data.
Methods: High-risk participants were identified using lists 
maintained by the Department of Veterans Affairs (REACH 
VET and HRS-PRF), maintained to facilitate surveillance for 
suicidality and other adverse outcomes. Both High- and Low-
Risk participants were also diagnosed with PTSD per the EHR. 
Recruitment proceeded through treating clinicians. Consenting 
participants were mailed a piezoelectric, mattress-top sensor 
(RestOn Smart Sleep Monitor Model Z400T), a tablet com-
puter, cables, and instructions. Participants were coached over 
the phone to connect the tablet computer to the internet after 
which staff  used a remote-control utility to complete installa-
tion. Raw actigraphic data were automatically transferred daily 
to a cloud site from where they were downloaded, processed, and 
reviewed. Participants underwent weekly telephone assessments 
for one (Low Risk) or two (High Risk) months tracking suicidal 
ideation and sleep-related behaviors.
Results: The following results contrasted 54 High-Risk Veterans 
and 21 Low-Risk Veterans. Demographic and psychometric dis-
tinctions between the groups were minor except for the presence 
of comorbid MDD (72% vs 14%), suicidal symptoms (DSI-SI: 
8.3 vs 4.9) and cognitions (SCSS: 15.2 vs 10.6), all higher in the 
High-Risk group. High-Risk participants went to bed at 21:51, 
more than one hour earlier than Low-Risk participants (23:02, 
t(50) = -2.59, p = 0.013). The groups did not differ on out-of-
bed time (07:12 vs 07:57, t(30) = -1.02, p = 0.32). In-bed time 
variability, quantified as RMSSD within assessment weeks, did 
not distinguish the groups (108 versus 105 minutes, t(21) = 0.11, 
p = 0.92); however, out-of-bed time RMSSD was larger in the 
High-Risk group (118 versus 84 minutes, t(47) = 2.37, p = 0.022).
Conclusion: In contrast to the Romier meta-analysis finding 
reduced TST in suicidality, we observed earlier bedtimes and more 
variable arousal times. The former is compatible with social with-
drawal. The latter is compatible with prior findings of Bernert.
Support (if any): NIMH grant 1R21MH120859-01 to Drs. 
Woodward, Bernert, Khan, and Pigeon.
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IMPACT OF MEDICATION USE ON REM SLEEP 
WITHOUT ATONIA: DIFFERENTIATING MEDICATION 
EFFECT FROM DEPRESSION DIAGNOSIS
Jad El Ahdab1, Carlos Rodriguez1, Matheus Lima Diniz Araujo2, 
James Bena3, Shannon Morrison1, Noah Andrews1, 
Michael Saribalas1, Nancy Foldvary-Schaefer2

1 Cleveland Clinic, 2 Sleep Disorders Center, Neurological Institute, 
Cleveland Clinic, Cleveland, OH, 3 Quantitative Health Sciences, 
Lerner Research Institute, Cleveland Clinic, Cleveland, OH

Introduction: REM Sleep without Atonia (RSWA) is the pol-
ysomnographic biomarker of REM Sleep Behavior Disorder 
(RBD). RSWA is associated with serotonergic (SSRIs/SNRIs) 
antidepressants (ADs). The effects of other ADs and depression 
on RSWA are unknown. We analyzed the relationship between 
AD use and RSWA by depression diagnosis status aiming to 
determine whether RSWA is influenced by the diagnosis of 
depression, serotonergic agents, or ADs in general.
Methods: Polysomnograms at Cleveland Clinic (September 
2018-October 2024) with >10% REM sleep and RSWA scoring 
by chin and flexor digitorum superficialis signals were included. 
Cases were categorized by depression status (yes=923; no=564), 
then stratified by AD use including any AD (SSRIs-386, 
SNRIs-181, bupropion-145, trazodone-117, tricyclic AD-60, 
mirtazapine-29), serotonergic (SSRI/SNRI), non-serotonergic 
(bupropion-n=145, mirtazapine-n=), and AD-free (n=653), and 
finally by gender. RSWA was quantified by AASM V2.6 criteria. 
Wilcoxon rank sum tests compared RSWA% between depres-
sion and medication status groups. Results are shown as median 
(IQR).
Results: A total of 1,487 were included: mean age 52.9±16.7, 
47.2% female. Depression (vs no depression) was predominantly 
present in females (56.7% vs. 31.7%, p< 0.001) but had similar 
RSWA% (3.9[0.5, 14.6] vs 4.2[0.0, 18.0], p=0.72). RSWA% was 
6.3[1.1,19.2], 6.7[1.3, 18.3], 0.7[0.0, 6.3], and 2.9[0.0, 11.4] in any 
AD, serotonergic, non-serotonergic, and drug free AD groups, 
respectively (p< 0.001). Serotonergic and AD-free groups with-
out depression had higher RSWA% than those with depression 
(11.8[3.4, 31.5]/3.2[0.0, 14] vs 7.4[1.5, 20]/2.5[0.0, 9.4], p=0.04/
p=0.038). For serotonergic ADs, this relationship was present 
only in women. RSWA did not differ in the any AD and non-ser-
otonergic group by depression status (p=0.56).
Conclusion: RSWA is influenced by AD use rather than depres-
sion itself. Serotonergic agents are associated with higher 
RSWA% than non-serotonergic ADs, particularly in patients 
without depression. A possible explanation is that RSWA may 
be mediated by serotonin, as patients without depression, and 
thus without serotonergic depletion, appear more sensitive to 
the effects of serotonergic ADs. Our findings support the use 
of non-serotonergic agents over serotonergic agents, if  clinically 
appropriate in populations at risk for RBD and ⍺-synucleinopa-
thies. This work has important implications on quantification of 
RSWA for the diagnosis of RBD.
Support (if any): 
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THE ROLE OF INTERINDIVIDUAL SLEEP VARIABILITY 
AND SLEEP STAGES IN PRODROMAL PSYCHOSIS 
SYMPTOMS
Rebecca Essien1, Emily Feldman1, Amanda Bates1, Danica Slavish1

1 University of North Texas

Introduction: Changes in sleep architecture have been noted as 
a key aspect of the pathophysiology of schizophrenia, early psy-
chosis and At Risk Mental States (ARMS). We aimed to assess 
the association between sleep metrics and prodromal psychosis 
symptoms.
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Methods: This investigation utilized two-year follow up data (M 
age = 11.96) from the Adolescent Brain Cognitive Development 
(ABCD) Study, a longitudinal study examining brain develop-
ment and health of children from ages 9-19. The sample was com-
posed of participants (n = 5808, 48.79% female) who completed 
Fitbit sleep tracking and the Prodromal Psychosis Scale (PBQ).
Results: Linear regression analyses indicated that higher sleep 
variability across the study period was associated with an 
increased symptom count (β = 0.12, p < 0.001) and symptom 
severity (β = 0.12, p < 0.001). Lower average weekend sleep dura-
tion was linked to greater symptom count (β = -0.09, p = 0.0385). 
Greater awakenings and more time spent in light sleep were neg-
atively associated with symptom count (awakenings: β = -0.08, 
p < 0.001; light sleep: β = -0.08, p < 0.001) and severity (awak-
enings: β = -0.08, p < 0.001; light sleep: β = -0.05, p = 0.003). 
Weekend sleep duration magnified the impact of sleep variabil-
ity on psychosis symptoms (β = 0.05, p = 0.0342). Significant 
interactions were observed between awakenings, light sleep, and 
deep sleep. No additional significant associations were identified 
between other sleep stages and prodromal symptoms.
Conclusion: These findings highlight the importance of sleep 
consistency and adequacy in mitigating psychotic symptom-
atology. Although the examination of sleep stages in relation 
to prodromal symptoms is limited by methodology, it is pos-
sible that associations between sleep stages and psychosis may 
become more pronounced in older adolescents as the propensity 
for psychosis increases. Further research is needed to explore 
the long-term impact of sleep disruptions on psychotic symp-
tom progression and to consider interventions for youth with an 
ARMS targeting sleep consistency.
Support (if any): 
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THE DYNAMIC INTERPLAY BETWEEN 
UNDERGRADUATES’ ECONOMIC STRESSORS 
AND SLEEP CAPTURED THROUGH MULTI-NIGHT 
AMBULATORY SLEEP EEG
Jack Peltz1, Grecia Gamez2, Nesrine Ramadan2, Osiris Powley2, 
Anita Licata2

1 State University of New York at Brockport, 2 SUNY Brockport

Introduction: With 43% of college students obtaining less than 
the recommended 7-9 hours of nightly sleep and with over 75% 
reporting feeling tired/sleepy across the week (ACHA, 2023), 
this population is at significant risk for mental health, physical, 
and academic problems (Gaultney, 2010). These risks are exac-
erbated for students experiencing stress due to socio-economic 
challenges, which has been shown to impact both their sleep 
and mental health (Peltz et al., 2021). Research has tended to 
focus on links between deficient sleep and negative outcomes via 
self-report and actigraphy, but these methodologies do not meas-
ure the basic properties of sleep characterized through electro-
encephalography (EEG). Furthermore, sleep EEG measurement 
has relied on clinic-based polysomnography, which diminishes 
ecological validity. To build on prior research (e.g., Pesonen et 
al., 2021) and address this gap, this study used ambulatory sleep 
EEG to examine the dynamic links between college students’ 
experiences of economic strain/stress, their sleep architecture, 
and self-reported sleep quality.
Methods: The sample’s (N=157, 77.1% female) mean age was 
20.3 years (SD=3.2), and 64.3% of participants were white, with 

18.5% Black, 8.3% Hispanic/Latinx, 5.7% Asian/Pacific Islander, 
and 3.1% multi-racial/“other.” Approximately 29.3% were con-
sidered first-generation students, and 68.8% maintained part/
full-time employment while attending school. Baseline meas-
ures included economic strain, anxiety symptoms, and demo-
graphic controls. Sleep architecture was assessed with the Muse 
S (Interaxon, Inc.) across 10 consecutive nights, which meas-
ured, in addition to sleep stages, sleep onset latency and total 
sleep time (TST). Sleep quality was self-reported each morning 
through an online sleep diary.
Results: Multilevel structural equation modeling was conducted 
in Mplus (v. 8.8, Muthen & Muthen, 2022) and demonstrated 
two significant mediational pathways. Controlling for other 
effects in the model, higher economic strain was associated 
with less N3 sleep, which, in turn, predicted lower sleep quality. 
Furthermore, first-generation status predicted lower TST, and 
nightly decreases in TST were associated with corresponding 
decreases in sleep quality.
Conclusion: Our results highlight the negative impact of eco-
nomic stress and first-generation status on undergraduates’ sleep 
architecture and resulting sleep quality. This study underscores 
the negative impact of socio-economic stressors on undergradu-
ates’ sleep and introduces critical opportunities for interventions.
Support (if any): 
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LONGITUDINAL STUDY OF ATTENTION DEFICIT AND 
HYPERACTIVITY DISORDER (ADHD) IN THE US ADULT 
GENERAL POPULATION
Maurice Ohayon1, Stephanie Duhoux2, Marie-Lise Cote3

1 Stanford University, 2 EVALRI, 3 Centre d’evaluation & de 
Statistique (C.E.S.)

Introduction: Attention Deficit and Hyperactivity Disorder 
(ADHD) is becoming more acknowledged as a common prob-
lem among adults, garnering greater interest from researchers 
lately. The consequences of undiagnosed or untreated ADHD in 
adults can be significant. Numerous individuals face challenges 
in their work and everyday activities, resulting in increased stress. 
This, in turn, can cause sleep issues, making it harder to maintain 
concentration.
Methods: The initial study involved 15,929 participants across 
15 US States. The longitudinal research took place in eight 
of the most densely populated states. During the first wave of 
interviews (W1), 12,218 subjects were contacted via phone, and 
10,930 returned for the follow-up interview (W2) three years 
later. Analyses focused solely on those who participated in both 
W1 and W2 (N=10,930). ADHD was identified using DSM-5 
criteria.
Results: At W1, 5.7% of participants met the ADHD criteria, 
but this percentage fell to 4.5% at W2. The disorder was more 
common in men than in women (6.6% compared to 5.0%; p< 
0.001), and the rates decreased among individuals aged 55 and 
older (6.2% to 7.8% for those under 55, 5.3% for those aged 55 
to 64, and 2.6% for those 65 and above; p< 0.001). ADHD was 
persistent in 47.4% of the cases across both interviews. After 
adjusting for age and gender, and controlling for the presence 
of a mental disorder and sleep duration, ADHD continued to 
be a strong indicator for insomnia symptoms (AOR: 1.69; 95% 
C.I.: 1.4-2.0), severe fatigue (AOR: 2.97; 95% C.I.: 2.2-4.0), and 
significant daytime sleepiness (AOR: 2.45; 95% C.I.: 1.9-3.2). At 
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W2, a sleep duration of less than 7 hours (AOR: 1.66; 95% C.I.: 
1.2-2.3), trouble falling asleep (AOR: 3.41; 95% C.I.: 2.0-5.8), 
and moderate (AOR: 3.39; 95% C.I.: 2.0-5.7) or severe fatigue 
(AOR: 4.5; 95% C.I.: 2.6-7.9) at the initial interview were predic-
tors of ADHD incidence.
Conclusion: The rate of ADHD in adults within the general 
population started at 5.7%, but this figure declined over three 
years. There is a significant link to sleep issues, as it can predict 
insomnia, fatigue, and significant sleepiness, and is also related 
to reduced sleep duration.
Support (if any): 
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1240
DECREASED SLEEP SPINDLE DENSITY IS ASSOCIATED 
WITH SUICIDALITY IN YOUNG ADULTS: THE PENN 
STATE CHILD COHORT
Jidong Fang1, Christina Stetter1, Anthony Rahawi1, 
Melany Morales-Ghinaglia2, Susan Calhoun1, 
Alexandros Vgontzas3, Duanping Liao1, Edward Bixler1, Lan Kong4, 
Julio Fernandez-Mendoza1

1 Penn State College of Medicine, 2 Northwestern University, 
3 Sleep Research and Treatment Center, Penn State College of 
Medicine, 4 Department of Public Health Sciences, Penn State 
College of Medicine

Introduction: Sleep spindle deficits have been observed in differ-
ent forms of psychopathology. Young adulthood is a develop-
mental stage associated with increased rates of psychopathology 
and suicidality. Whether deficits in sleep spindle density (SSD) 
are associated with increased suicidality in young adults remains 
unknown.
Methods: A total of 246 participants from the Penn State Child 
Cohort, a population-based sample, underwent 9-hour in-lab 
polysomnography in young adulthood (age range 20-30y; 52% 
female, 24% racial/ethnic minority). We extracted SSD during 
N2 using MSS software. Suicidality was assessed via five items 
tapping lifetime, past-6-months, past-month and past-week sui-
cidal attempts and/or ideation (SAI). Logistic regression mod-
els tested the association of SSD with SAI in young adulthood, 
while adjusting for sex, age, race/ethnicity, insomnia symptoms, 
body mass, apnea/hypopnea and periodic limb movements indi-
ces as well as prior SAI in childhood (age range 5-12y).
Results: SSD was negatively associated with SAI (OR=0.76, 
95%CI=0.59-0.98, p=0.033). Young adults with less than 4 
spindles per minute during N2 were associated with a 2.69-fold 
(95%CI=1.09-6.66) increased odds of SAI (p=0.033) than those 
with 4 spindles or more per minute.
Conclusion: Our data provide evidence linking deficits in spindle 
density with suicidality in young adults. Future studies should 
examine whether abnormal developmental declines in SSD drive 
the observed association with increased suicidality in young 
adulthood.
Support (if any): R01MH136472, UL1TR000127
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EXPLORING THE RELATIONSHIP BETWEEN 
NARCOLEPSY AND CANNABIS USE DISORDER
Mohit Chhatpar1, Salwa Sadiq-Ali1, Tina Thomas1

1 Indiana Regional Medical Center

Introduction: The human sleep cycle consists of four stages—
three NREM phases and one REM phase—regulated by 
neuromodulators, many acting on the lateral hypothalamus. 
Disruptions to this cycle can result in sleep disorders, including 
narcolepsy. Narcolepsy is a chronic disorder affecting sleep-wake 
cycle control, causing excessive daytime sleepiness and other 
symptoms. It is categorized into two types: Type 1, associated 
with cataplexy and decreased hypocretin (a hypothalamic neu-
romodulator), and Type 2, which lacks these features. Diagnosis 
typically involves clinical history and sleep studies. Cannabis, 
known for its psychoactive component THC, can also disrupt 
sleep. This meta-analysis evaluates the relationship between can-
nabis use disorder and narcolepsy, aiming to contribute to the 
existing body of literature.
Methods: A comprehensive PubMed search yielded 13 studies 
on cannabis use and narcolepsy. Only one examined adult canna-
bis use and hypersomnia using urine toxicology and sleep stud-
ies. A similar pediatric study was identified via Google Scholar. 
Additional literature on excessive daytime sleepiness, the hypo-
cretin pathway, the endocannabinoid pathway, and cannabis use 
was also reviewed.
Results: Though literature is limited, this analysis highlights a 
relationship between cannabis use and narcolepsy. Endogenous 
cannabinoids, which act on the same receptors as those in can-
nabis, inhibit hypocretin-secreting neurons, reducing arousal and 
increasing sedation. The frequency and severity of cannabis use 
influenced symptom severity and disrupted sleep phases. Studies 
noted THC’s sedating effects and CBD’s wakefulness-promot-
ing effects. Retrospective studies on adults and pediatric patients 
revealed narcolepsy-consistent sleep study results in THC-
positive individuals.
Conclusion: Cannabis use can complicate clinical history and 
sleep study interpretations, impacting the sleep cycle and asso-
ciated neuronal pathways. These findings underscore a relation-
ship between cannabis use disorder and narcolepsy, emphasizing 
the need for a patient-centered approach in evaluation and man-
agement to account for this potential confounder.
Support (if any): 
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SLEEP DURATION AND ABSTINENCE IN PATIENTS 
UNDERGOING METHADONE MAINTENANCE THERAPY 
OVER A 5-WEEK PERIOD
Jaime Devine1, Lindsay Schwartz1, Derek Reed1, Steven Hursh1

1 Institutes for Behavior Resources, INC

Introduction: Poor sleep is a risk factor for relapse in patients 
undergoing methadone maintenance therapy (MMT) for opioid 
use disorder (OUD). The aim of this pilot study was to exam-
ine the relationship between habitual sleep duration and opi-
oid use over a 5-week period in MMT patients at the Institutes 
for Behavior Resources (IBR) Recovery Enhanced by Access 
to Comprehensive Healthcare (REACH) out-patient clinic in 
Baltimore, Maryland.
Methods: N=19 opioid-dependent patients MMT wore 
MotionLogger actigraphs (AMI) continuously and provided 
a weekly urine sample for up to five weeks. Patients were split 
between those who tested positive for opioids at least once during 
the study period (Test+) and those who consistently tested neg-
ative (Test-). Changes in weekly average total sleep time (TST) 
and changes in average TST between the first and last two weeks 
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of the study were compared between Test- and Test+ groups 
using paired samples t-tests and analysis of variance (ANOVA).
Results: Patients’ average TST over the course of the entire 
study period was less than 5 hours per 24-hour period (292±81 
minutes). However, TST increased an average of 23±106 min 
per 24-hour period between the first 2 weeks of the study 
period (273±118 min) and the final 2 weeks of the study period 
(297±78 min) across all patients. Patients were unevenly split 
between Test+ (n=6) and Test- (n=13) groups. Test- patients had 
longer TST than Test+ patients during the first two weeks of 
the study (288±125 min vs. 243±104 min), the final two weeks 
of the study (299±71 min vs. 292±100 min), and across all study 
days (298±80 min vs. 279±89 min). Test+ patients had a greater 
increase in TST over time (49±25 min) than Test- patients 
(11±34 min).
Conclusion: These data suggest that abstinence from opioid use 
may be related to habitual sleep duration at intake for MMT 
patients and that time in treatment may be related to increased 
sleep duration, particularly for individuals with worse sleep 
at intake. A larger study population and a longer observation 
period is needed in order to confirm the relationship between 
sleep duration and treatment outcomes.
Support (if any): N/A
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SLEEP OF CAREGIVING FAMILY MEMBERS FOR 
ADULTS WITH SERIOUS MENTAL ILLNESS
Nicole Gumport1, Isabelle Tully2, Rachel Manber1

1 Stanford University, 2 Case Western Reserve University

Introduction: Inadequate sleep is common concern among car-
egivers. Evidence is drawn mostly from caregivers of patients 
with dementia and physical ailments. However, research into 
sleep impairment among familial caregivers of patients with seri-
ous mental illness (SMI) is based on data from fewer than 150 
participants and suggests high rates of sleep impairment. Sleep 
is important for caregivers as it is linked to both physical and 
mental health. Poor sleep contributes to diminished resources 
for coping with stress, low mood, and decreased wellbeing, which 
may exacerbate burdens caregivers are already facing. Existing 
interventions for sleep health may not address the unique chal-
lenges that caregivers of family with SMI experience. The cur-
rent study aims to describe sleep difficulties among caregivers of 
family with SMI with the goal of informing development of a 
targeted sleep health intervention.
Methods: We conducted qualitative focus groups with 38 car-
egivers of an adult family member with SMI (92% women, 
87% White, mean age=62 years). Participants also completed 
the Insomnia Severity Index (ISI), PROMIS Sleep Disturbance 
(PROMIS-SD), PROMIS Sleep-Related Impairment (PROMIS-
SRI), Patient Health Questionnaire-4 (PHQ-4), Burden Scale 
for Family Caregivers- Short Version (BSFC), and measures 
describing their caregiving experience.
Results: Caregivers provided care most commonly for a family 
member with schizophrenia, schizoaffective disorder, bipolar 
disorder, anxiety, and/or depression. Caregivers cared for an 
adult offspring (81.6%), sibling (7.9%), spouse/partner (7.9%), or 
parent (2.6%). Mean insomnia severity (ISI) was 11.3 (SD=4.8), 
mean PROMIS-SD was 52.7 (SD=3.8), mean PROMIS-SRI 
was 56.6 (SD=7.0), and mean PHQ-4 was 4.8, SD=3.5). 28% 
reported waking up during the night to provide care more than 

once a week. Caregiver burden was high (mean BSFC=20.8, 
SD=4.6). One theme that emerged was waking up with a racing 
mind about concerns related to caregiving during the night.
Conclusion: Caregivers for SMI experience high degrees 
of  burden and at least mild degrees of  sleep difficulties and 
impairment due to caregiving. Data suggest caregivers of  SMI 
might benefit from a targeted intervention to improve their 
sleep.
Support (if any): Stanford University Department of Psychiatry 
and Behavioral Sciences, Dolores Gallagher-Thompson & Larry 
Wolford Thompson Caregiver Research and Practice Fund and 
T32MH019938
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ARE DYSMENORRHEA, SLEEP DURATION AND 
DEPRESSION ASSOCIATED WITH MISCARRIAGE? A 
CROSS-SECTIONAL STUDY FROM EPISONO
Isabela Ishikura1, Allan Porcacchia1, Helena Hachul1, Sergio Tufik2, 
Monica Andersen2

1 Universidade Federal de São Paulo, 2 Departamento de 
Psicobiologia, Universidade Federal de São Paulo

Introduction: Being pregnant has been a challenge for many 
women. Almost 30% of the pregnancies end in miscarriage. It 
became prevalent in our society, and, regardless of the chromo-
somal abnormalities, it might be impacted by lifestyle, gyneco-
logical dysfunctions and sleep restriction. Our study aimed to 
identify the association of miscarriage occurrence with sleep 
duration, and dysmenorrhea and depression symptoms in 
women.
Methods: A total of 283 women participants of the epidemio-
logical sleep study (EPISONO) from São Paulo city, Brazil, were 
included in this study. They responded to an institutional women 
questionnaire to obtain information about miscarriage occur-
rence and dysmenorrhea symptoms. To evaluate depression 
symptoms, the participants responded to the Beck Depression 
Inventory and underwent a full-night polysomnography exam to 
assess the sleep duration and wake after sleep onset (WASO). 
For evaluation of the sleep quality, participants responded to 
Pittsburgh Sleep Quality Index (PSQI).
Results: Considering the occurrence of miscarriage (yes or no) 
as the dependent variable, the results of the binary logistic regres-
sion model revealed that the following factors exhibited statis-
tically significant association with miscarriage: age (OR=1.10; 
95%CI=1.062-1.154; p< 0.001), dysmenorrhea (OR=1.83; 
95%CI=1.009-3.340; p=0.047), total sleep time (OR=1.004; 
95%CI=1.000-1.008; p=0.028), and moderate depression symp-
toms (OR=5.74; 95%CI=1.889-17.447; p=0.002). No statisti-
cally significant associations were observed in relation to body 
mass index, WASO and PSQI scores.
Conclusion: Our findings suggest that women who are trying 
to become pregnant should be screened in relation to sleep, and 
depression and dysmenorrhea symptoms to increase the risk of 
success in pregnancy attempts.
Support (if any): Our studies are supported by the follow-
ing funding agencies: AFIP (Associação Fundo de Incentivo 
à Pesquisa). ASP and MLA are recipients of a grant from the 
Fundação de Amparo à Pesquisa do Estado de São Paulo (ASP: 
2021/05920-7; MLA: 2020/13467-8). MLA and ST are recipients 
of a grant from the Conselho Nacional de Desenvolvimento 
Científico e Tecnológico.
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RISK IN TOBACCO CONSUMPTION IS AFFECTED BY 
WORK AND SLEEP VARIABLES: A CROSS-SECTIONAL 
EPIDEMIOLOGICAL STUDY
Vinícius Dokkedal-Silva1, Guilherme Fernandes2, 
Priscila Morelhão3, Laís Berro4, Jose Carlos Galduroz1, 
Sergio Tufik1, Monica Andersen1

1 Departamento de Psicobiologia, Universidade Federal de São 
Paulo, 2 Universidade Federal de São Paulo, 3 Sleep Institute, 4 
University of Mississippi Medical Center

Introduction: Substance misuse may lead to adverse develop-
ments in the health of the individual and constitutes a critical 
concern for health services and an elusive matter in the scientific 
community. Sleep and workplace environment variables have 
been assessed previously as contributing factors, but investiga-
tions covering both at the same time are still scarce. Therefore, 
we aimed at evaluating how sleep and workplace modulate risk 
in the consumption of substances.
Methods: 1,042 volunteers from the EPISONO 2007, a large-
scale epidemiological study mapping sleep in dwellers from São 
Paulo, Brazil were included. Volunteers answered questionnaires 
evaluating their general health and underwent a full-night pol-
ysomnographic exam. We assessed how the score of the ASSIST 
questionnaire, used to gauge risk in the use of substances, was 
connected to variables concerning work and sleep conditions. 
These variables covered subjective and objective sleep, as well as 
questions about work characteristics, including working hours, 
number of jobs, amount of physical and mental effort, demand 
for precision of movements and working positions.
Results: Analyses focused in tobacco, cocaine and cannabis 
data. More time awake after sleep onset (WASO) was signifi-
cantly associated with a rise of 0.054 in the ASSIST score for 
cocaine risk. Lower demand of movement precision in the job 
was significantly associated with augmented risk in the consump-
tion of cannabis in 0.849. Greater total sleep time and necessity 
of more physical effort in the job were significantly associated, 
respectively, with a 0.014 and 1.786 increase in ASSIST score for 
tobacco risk.
Conclusion: We identified a concomitant effect of both sleep and 
work variables on risk in tobacco consumption, emphasizing the 
importance of a multifactorial approach when addressing use of 
this substance. It was found that poor sleep participates in the 
risk for cocaine usage and how work characteristic may affect 
risk for cannabis. These results reinforce the need for expansion 
in research in this area, contributing to the understanding on the 
network connecting work, sleep and substance use.
Support (if any): Our studies are supported by grants from the 
Associacão Fundo de Incentivo à Pesquisa (AFIP). JCFG, ST 
and MLA are Conselho Nacional de Desenvolvimento Científico 
e Tecnológico (CNPq) fellowship recipients.
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DAILY ALCOHOL USE MODERATES THE DAILY 
RELATIONSHIP BETWEEN FATIGUE AND SLEEP 
AMONG HEAVY-DRINKING VETERANS
Eunjin Tracy1, Christine So2, Sydney Shoemaker1, Brian Borsari3, 
Christina McCrae4, Mary Beth Miller1

1 University of Missouri, 2 Washington State University, 3 
University of California San Francisco, 4 University of South 
Florida

Introduction: Compared to the civilian population, Veterans 
often report higher levels of fatigue and sleep disturbances, 
which are frequently accompanied by self-medication with 
alcohol. However, the daily bidirectional dynamics between 
sleep and fatigue in the context of substance use remain under-
explored. This study examined daily alcohol consumption as a 
moderator of the association between sleep and fatigue among 
heavy-drinking Veterans.
Methods: Heavy-drinking Veterans experiencing sleep dis-
turbances were recruited from an insomnia treatment trial. 
Participants (N=130; 85.5% male; mean age=38.70 years) com-
pleted 14 days of morning sleep diaries. Diaries captured sleep 
parameters [quality, duration, sleep efficiency (SE), wake after 
sleep onset (WASO), sleep onset latency (SOL)], alcohol con-
sumption (in standard drinks), and fatigue. Multilevel modeling 
was used to assess within- and between-person effects of sleep 
on next-day fatigue and vice versa, with daily alcohol use (0=no, 
1=yes) as a moderator.
Results: Within persons, better sleep quality (b= -2.56, SE=0.64, 
95% CI= [-3.82, -1.31], p <.001) and longer sleep duration (b=-
0.94, SE=0.30, 95% CI= [-1.54, -0.34], p=.002) predicted lower 
next-day fatigue. Alcohol moderated the relationship between 
fatigue and same-night sleep parameters. Specifically, on days of 
alcohol use, higher fatigue was associated with lower sleep qual-
ity (z= -2.13, p = 0.03) and SE (z= -2.15, p=0.03). These rela-
tionships were nonsignificant on alcohol-free days (sleep quality: 
z=1.15, p=0.25; SE: z=1.00, p=0.32).
Conclusion: Sleep quality and duration influence next-day 
fatigue irrespective of alcohol use. However, fatigue adversely 
affects same-day sleep quality and SE only when alcohol is con-
sumed. This suggests that alcohol use may compound fatigue’s 
negative effects on sleep at the daily level. Findings can be incor-
porated into Veteran health education that alcohol use is con-
traindicated for sleep, particularly when one is already fatigued.
Support (if any): This research was supported by the American 
Academy of Sleep Medicine Foundation and the National 
Institute on Alcohol Abuse and Alcoholism (K23AA026895).
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DELTA-8 TETRAHYDROCANNABINOL (THC) 
USE AND ITS ASSOCIATION WITH SLEEP 
DIFFICULTIES:INSIGHTS FROM HERBAL HEART 
STUDY
Amrit Baral1, Bria-Necole Diggs1, Ranya Marrakchi El Fellah2, 
Kylee Krivijanski2, Michelle Thompson1, Girardin Jean-Louis1, 
Denise Vidot2

1 University of Miami Miller School of Medicine, 2 School of 
Nursing and Health Studies, University of Miami

Introduction: Delta-8 tetrahydrocannabinol (THC), a less-
er-studied cannabinoid, has gained popularity in the U.S. due to 
its psychoactive effects, widespread availability, federal legality, 
and increasing consumer demand. Despite its growing use, there 
is a significant lack of research examining its impact on sleep. 
This analysis addresses this gap by exploring the association 
between self-reported sleep difficulties and Delta-8 THC use.
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Methods: Data were drawn from the ongoing Herbal Heart 
Study (N=200), which investigates cannabis use and subclinical 
cardiovascular risk among 18-35-year-olds in South Florida. 
The primary exposure was self-reported lifetime use of Delta-8 
THC. Main outcomes included self-reported (a) difficulty fall-
ing asleep, and (b) difficulty staying asleep in the past month. 
A composite variable, “poor sleep,” was created for participants 
reporting either sleep difficulty. Sleep satisfaction was assessed 
using the WHO Quality of Life questionnaire and categorized 
as satisfied, unsatisfied, or neutral. Chi-squared/Fisher’s Exact 
tests compared Delta-8 use prevalence across sleep variables. 
Multivariable logistic regression examined the association 
between Delta-8 use and poor sleep, adjusting for sociodemo-
graphic, behavioral, and mental health factors.
Results: Of the total sample (mean age: 25.2 years, SD=4.8), 
65% were female, the majority were Hispanic (54.5%) followed 
by non-Hispanic White (18.5%), and non-Hispanic Black 
(17.5%). Delta-8 THC use was reported by 38.5% of partici-
pants. Overall, 23.0% of the sample reported difficulty falling 
asleep, and 16.5% reported difficulty staying asleep. Sleep issues 
were more common among Delta-8 consumers, with a higher 
prevalence of difficulty falling asleep (32.5% vs. 17.1%, p = 
0.01), staying asleep (26.0% vs. 10.6%, p < 0.01), and poor sleep 
overall (41.6% vs. 21.1%, p < 0.01), though self-reported sleep 
satisfaction did not differ. Multivariable logistic regression anal-
ysis showed that Delta-8 consumers had nearly three-fold higher 
odds of poor sleep (AOR: 2.96; 95%CI: 1.27-6.9) compared to 
non-consumers.
Conclusion: Delta-8 THC consumers had a notably higher likeli-
hood of reporting sleep difficulties compared to non-consumers. 
These results highlight the need for further exploration into the 
sleep-related effects of Delta-8 THC use.
Support (if any): R01HL153467;T37MD008647;T32HL166609
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POOR SLEEP QUALITY AND SUICIDAL IDEATION: 
CONSIDERING THE ROLE OF OCCUPATIONAL STRESS
Songyi Lee1, Ji Hyun Han1, Sang-Won Jeon1, Dae Jong Oh1

1 Kangbuk Samsung Hospital

Introduction: The link between sleep quality and suicidal idea-
tion has been explored, but it is unclear how occupational stress 
affects the relationship between them. The aim of this study 
was to identify the association between poor sleep quality and 
suicidal ideation among workers in various occupations and to 
determine how occupational stress is related to this association.
Methods: This cross-sectional study collected data from 13,684 
participants aged 19 to 65 who underwent mental health screen-
ing at 25 companies and public institutions. Sleep quality and 
occupational stress were assessed using the Pittsburgh Sleep 
Quality Index and Korean Occupational Stress Scale (KOSS), 
respectively. Sub-categories of KOSS include job demands, 
insufficient job control, interpersonal conflict, job insecurity, 
organizational system, lack of reward, and occupational climate. 
Suicidal ideation was assessed using the National Health and 
Nutrition Examination Survey.
Results: The 15.2% (n=2,077) of total participants had suicidal 
ideation. The 23.2% (n=1,244) of participants with poor sleep 
quality had suicidal ideation, whereas only 10% (n=833) of those 
with good sleep quality had suicidal ideation. Poor sleep quality 
was associated with an increased risk of suicidal ideation even 

after adjusting for occupational stress, depression, and other 
covariates (odds ratio [OR] = 1.26, 95% confidence interval [CI] 
= 1.13-1.42). When occupational stress was high, poor sleep 
quality was associated with 32% increased risk of suicidal idea-
tion (OR = 1.32, 95% CI = 1.11-1.57). Among participants with 
poor sleep quality, high occupational stress was associated with 
the risk of suicidal ideation (OR = 1.52, 95% CI = 1.32-1.75). 
When we analyzed by the sub-categories of occupational stress, 
lack of reward and job insecurity were associated with 37% (OR 
= 1.37, 95% CI = 1.16-1.61) and 14% (OR = 1.14, 95% CI = 0.99-
1.32) increased risk of suicidal ideation, respectively.
Conclusion: Poor sleep quality is independently associated with 
suicidal ideation among workers. Particular attention should be 
paid to employees with poor sleep quality who also have high 
levels of lack of reward and job insecurity.
Support (if any): 
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THE ROLE OF SOCIAL MEDIA USAGE IN SLEEP AND 
DEPRESSION IN SUICIDAL ADOLESCENTS
Aliyah Syed1, Jessica Hamilton2, John Merranko1, Tina Goldstein3, 
Peter Franzen4

1 UPMC, 2 Rutgers University, Department of Psychiatry, 
3 University of Pittsburgh School of Medicine, Psychiatry 
Department, 4 University of Pittsburgh

Introduction: Social media use during adolescence may impact 
both sleep and depression. Social media usage could have impair-
ing effects on mood and sleep duration and quality, and positive 
effects through obtaining support. Few studies have examined 
these relationships in clinical populations of adolescents with 
severe psychiatric disorders.
Methods: 143 adolescents (mean age 15.8 years, 76.9% Female) 
with suicidal ideation and major depression being treated in an 
Intensive Outpatient Program (IOP) completed social media 
and sleep questionnaires at baseline and monthly for up to 2 
months. The social media questionnaire consisted of items 
regarding social media experiences, addiction, and frequency 
of use before bed. Monthly self-reports of sleep were measured 
with the Patient-Reported Outcomes Measurement Information 
System (PROMIS) Sleep Disturbance and Sleep Related 
Impairment scales, and depression through the Mood and 
Feelings Questionnaire (MFQ). Sleep and and social media were 
examined as predictors of depression severity through Pearson 
correlations.
Results: Nearly 72% of the sample reported social media use 2 
hours before bed on most days, with 69% of adolescents using 
social media in bed and 44% using social media while intend-
ing to fall asleep. Negative, stressful interactions on social media 
were significantly associated with more depression (r=.30, p< 
0.01) and sleep related impairment (r =.27, p< 0.01) within the 
same month. Social media addiction was significantly associated 
with depression (r=.30, p< 0.01) and sleep impairment (r=0.318, 
p< 0.01) within the same month. Duration of social media 
use after intent to fall asleep was significantly associated with 
depression (r=.214, p< 0.05), sleep disturbance (r=.20, p< 0.05), 
and sleep impairment (r=.25, p< 0.01) within the same month. 
Positive interactions on social media were notably only related 
to sleep impairment (r=.214, p< 0.05). No significant longitudi-
nal associations between lagged social media use predictors and 
depression and sleep were found.
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Conclusion: This study contributes to growing evidence regard-
ing relationships between social media use, depression severity, 
and sleep-related issues in high-risk youth. Longitudinal studies 
further analyzing this relationship could reveal a specific path-
way or mediation. Understanding social media’s impact on ado-
lescents affect and sleep health may help inform interventions 
specifically catered to depressed and suicidal youth.
Support (if any): R01 MH124907
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NIGHTMARES AND SELF-INJURIOUS THOUGHTS 
AMONG HIGH-RISK ADOLESCENTS: EXAMINING 
NEGATIVE AFFECT AS A POTENTIAL MECHANISM
Kinjal Patel1, Annabelle Mournet2, Abigail Luce1, Richard Liu3, 
Evan Kleiman2, Catherine Glenn1

1 Old Dominion University, Department of Psychology, 2 Rutgers, 
The State University of New Jersey, Department of Psychology, 3 
Harvard Medical School

Introduction: Self-injurious thoughts and behaviors (SITBs) are a 
critical public health concern among adolescents. Emerging research 
identifies nightmares—a sleep problem characterized by vivid, dys-
phoric dreams—as a promising proximal and modifiable risk factor 
for SITBs. However, little is known about the mechanisms through 
which nightmares may confer risk for SITBs among youth. This 
study aimed to address this gap by investigating whether negative 
affect intensity mediates the relationship between nightmares and 
SITBs in a sample of clinically high-risk adolescents.
Methods: Adolescents (N=86; ages 12–18) were recruited after 
discharge from acute psychiatric care settings (e.g., psychiatric 
inpatient hospitalization) and assessed using a 28-day ecologi-
cal momentary assessment (EMA) design. Nightmare presence 
and intensity were assessed each morning, while negative affect 
(NA), suicidal thoughts, and non-suicidal self-injurious (NSSI) 
thoughts were measured multiple times per day. Multilevel struc-
tural equation modeling was employed to examine within- and 
between-person effects.
Results: Results revealed significant between-person mediation 
effects: adolescents who experienced more frequent or intense 
nightmares reported greater NA intensity, which in turn was 
associated with greater suicidal and NSSI thought intensity. 
Notably, these associations were observed at the between-per-
son level but not within-person level, suggesting that the risk 
associated with nightmares and NA may be more reflective of 
stable individual differences rather than short-term, dynamic 
fluctuations.
Conclusion: These findings represent one of the first attempts 
to examine a mechanistic pathway linking nightmares to SITBs 
in adolescents, using temporally sensitive data collected during 
the critical period following discharge from acute psychiatric 
care—a time of heightened risk for SITBs. The findings have 
important clinical implications. Targeted interventions to reduce 
nightmare frequency and intensity may hold promise for miti-
gating SITB risk among high-risk adolescents. In sum, this study 
advances the understanding of how nightmares and NA inten-
sity contribute to SITBs, providing a foundation for targeted, 
evidence-based interventions aimed at reducing suicide risk 
among vulnerable youth.
Support (if any): This research was supported by a grant from 
the National Institute of Mental Health (R01MH124899 to 
EMK/CRG/RTL).
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PERSONALITY TRAITS ARE NOT AN ADEQUATE 
PREDICTOR OF FOOD CRAVINGS DURING SLEEP 
DEPRIVATION
Matthew Larger1, Kathryn Kennedy1, David Negelspach1, 
William Killgore1

1 The University of Arizona

Introduction: Previous evidence has found an association 
between trait neuroticism and eating behavior. We hypothesized 
that individuals who indicated a higher degree of neuroticism 
would consume higher quantities of foods high in fat and sugar 
under sleep-deprived conditions.
Methods: A group of healthy participants (n=46; 50% female; 
mean age 25 years; mean body mass index (BMI) 24 kg/m2) were 
brought into the laboratory for a period of 30 hours of total sleep 
restriction. A series of neurocognitive tasks were administered at 
baseline, including the NEO Personality Inventory (NEO-PI). 
Participants were shown images of food and non-food items five 
times during the sleep deprivation period (approximately every 
3 hours) and asked how much they wanted to eat the items on 
an ordinal scale (1-7). Foods were categorized as: “high-fat non-
sweet”, “high-fat sweet”, “high-fat”, “low-fat non-sweet”, “low-
fat sweet”, “low-fat”, “non-sweet”, and “sweet”. The “high-fat 
sweet” category was operationalized as the focus for unhealthy 
food cravings.
Results: A multivariate regression was used with NEO-PI neu-
roticism and interactions with other NEO-PI domains scores as 
predictors and the mean high-fat sweet rating across all five test 
intervals as the outcome due to consistency in ratings across the 
sleep deprivation period. No significant associations were found 
for NEO-PI neuroticism or interactions with other domains and 
high-fat sweet scores (p=0.933, R2=0.061) when adjusted for age 
and BMI.
Conclusion: Personality traits alone were not reliable predictors 
for high-fat sweet food ratings in this sample. Further research 
is needed to determine whether personality traits better predict 
actual food intake, and where discrepancies arise between self-re-
ported hunger/food ratings and energy intake.
Support (if any): D12AP00241
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DOMESTIC VIOLENCE EXPOSURE ASSOCIATED WITH 
CURRENT SLEEP HEALTH
Suzanne Gorovoy1, Elizabeth Rasmussen2, Kelly Baron3, 
Wendy Troxel4, Michael Grandner1

1 University of Arizona College of Medicine, 2 University of 
Arizona, 3 University of Utah, 4 RAND Corporation

Introduction: Domestic violence exposure (DVE) is a pervasive 
public health issue with profound effects on physical and mental 
health. Emerging evidence highlights the significant impact of 
DVE on sleep health, a critical determinant of overall well-be-
ing. This abstract examines the relationship between DVE and 
current sleep health.
Methods: Data were from the Sleep and Healthy Activity, Diet, 
Environment, and Socialization (SHADES) Study, consisting of 
N=1007 adults age 22-60. Domestic violence was assessed with 
the HITS scale, asking how often a partner would “physically 
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hurt you,” “insult or talk down to you,” “threaten you with harm,” 
“scream or curse at you.” Sleep health variables included insom-
nia (Insomnia Severity Index [ISI]), sleep duration (NHANES), 
sleep quality (Pittsburgh Sleep Quality Index [PSQI]), sleep con-
trol (Brief  Index of Sleep Control [BRISC]), sleepiness (Epworth 
Sleepiness Scale [ESS]), sleep apnea risk (STOP-BANG), and 
items to capture habitual sleep latency (SL) and wake after sleep 
onset (WASO), and frequency of nightmares and loud snoring. 
Covariates included age, sex, race/ethnicity, education, income, 
relationship status, home type (single-family vs shared), and 
overall environmental safety. Analyses examined each HITS 
item and composite score. Results are expressed as unstandard-
ized linear coefficients (B) or ordinal odds ratios (oOR).
Results: In fully adjusted models, history of physical abuse was 
associated with insomnia (B=1.7pts), sleep latency (B=7.5mins), 
sleep quality (B=0.8pts), sleepiness (B=1.4pts), and STOP-
BANG score (oOR=1.4). History of verbal abuse was associ-
ated with insomnia (B=1.1pts), sleep duration (B=-11.9mins), 
sleep quality (B=0.6pts), sleepiness (B=0.7pts), nightmares 
(oOR=1.2), loud snoring (oOR=1.3), and STOP-BANG score 
(oOR=1.3). History of threats was associated with insomnia 
(B=1.7pts), sleep quality (B=0.8pts), sleepiness (B=1.2pts), 
nightmares (oOR=1.4), loud snoring (oOR=1.3), and STOP-
BANG score (oOR=1.4). History of screaming was associated 
with insomnia (B=1.2pts), sleep duration (B=-8.4mins), sleep 
quality (B=0.8pts), control (B=-0.1), sleepiness (B=0.6pts), 
nightmares (oOR=1.3), loud snoring (oOR=1.3), and STOP-
BANG score (oOR=1.4). HITS total score was associated with 
insomnia (B=0.5pts), sleep duration (B=-3.8mins), sleep quality 
(B=0.3pts), sleepiness (B=0.3pts), nightmares (oOR=1.1), loud 
snoring (oOR=1.1), and STOP-BANG score (oOR=1.1).
Conclusion: Exposure to various forms of abuse is associated 
with poorer sleep health across multiple dimensions. Future work 
should evaluate the benefit of adding sleep to DV interventions.
Support (if any): 
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PREVALENCE OF PSYCHIATRIC CONDITIONS IN A 
LARGE SLEEP CLINIC POPULATION
Michael Mangold1, Ankit Parekh2, Sajila Wickramaratne1, 
Zachary Roberts1

1 Icahn School of Medicine at Mount Sinai, 2 Division of 
Pulmonary, Critical Care and Sleep Medicine, Department of 
Medicine, Icahn School of Medicine at Mount Sinai

Introduction: Psychiatric conditions often affect sleep, and sleep 
disorders can also affect mental health. The prevalence of psy-
chiatric conditions in patients evaluated for sleep disorders is not 
well-established. This study reviews electronic medical records 
(EMRs) from a major metropolitan health system to assess the 
burden of psychiatric conditions in patients with suspected sleep 
disorders who underwent nocturnal polysomnography.
Methods: We analyzed EMR data for patients who underwent a 
sleep study between October 2016 and August 2023. Psychiatric 
diagnoses (ICD-10 F-Codes) within six months prior to the sleep 
study were extracted. Descriptive statistics summarized diagno-
ses and demographic variables, including sex, age, and AHI data 
for patients with F-Codes.
Results: Of 6,462 patients who completed a polysomnographic 
study, 310 (4.8%) had at least one F-Code diagnosis. Of these, 
158 (51.0%) were female, with a mean age of 45.25 years (range: 

19-82). Among all patients, 112 (1.73%) had a Nonorganic Sleep 
Disorder (F51), 240 (3.71%) had other F-Code diagnoses, and 
70 (1.08%) had an isolated F51 code. Forty=two (0.65%) had 
both F51 and another F-Code diagnosis. The most common 
non-sleep diagnoses included Anxiety (F41, N=116, 1.80%), 
Non-Bipolar Mood disorders (F32-F39, N=92, 1.42%), Stress 
disorders (F43, N=37, 0.57%), Substance Use disorders (F11-19, 
N=30, 0.46%), particularly Nicotine Use (F17.2, N=23, 0.36%), 
and Somatoform disorders (F45, N=23, 0.36%). Among patients 
with any F-Code, the median AHI was 9.10 (IQR 2.64–21.57). 
For those with an F51 code, median AHI was 7.82 (2.68-22.04), 
and for those with no F51 diagnosis, median AHI was 10.34 
(2.56-20.11). Patients with an AHI >5 consistently had a higher 
burden of psychiatric illness than those with an AHI < 5 for each 
F-Code.
Conclusion: Psychiatric diagnoses, especially nonorganic sleep, 
anxiety, mood disorders, and substance use, are common in 
patients undergoing sleep evaluation. However, these rates are 
lower than national averages, suggesting potential gaps in diag-
nostic practices. Median AHI values fell within the mild to mod-
erate obstructive sleep apnea range. Those with an AHI >5 had a 
higher burden of psychiatric illness on average, although further 
research is needed. A key limitation is the six-month time frame 
for psychiatric data collection.
Support (if any): NIH R01HL171813, NIH K25HL151912
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IDENTIFYING ADOLESCENTS AT RISK FOR SUICIDE 
USING OBSERVED CLASSROOM BEHAVIOR 
INDICATIVE OF EXCESSIVE DAYTIME SLEEPINESS
Reut Gruber1, Gail Sommerville1, Rosalie Barbeau2, Sujata Saha3

1 Attention, Behaviour and Sleep Lab, The Douglas Research 
Center, 2 Attention, Behaviour and Sleep Lab, The Douglas 
Research Center, 3 Heritage Regional High School

Introduction: Suicide is the second leading cause of death among 
teenagers. Unfortunately, many at-risk adolescents do not seek 
help, making it challenging for educators and mental health 
professionals to identify those in need of support. Adolescents 
at high risk for suicide exhibit higher daytime sleepiness com-
pared to their low-risk counterparts. The present study therefore 
evaluated the validity of categorizing adolescents into high and 
low suicide risk groups based on observed classroom behaviors 
indicative of excessive daytime sleepiness.
Methods: Participants: 188 adolescents (M= 14.32 years, SD = 
1.88; 59 boys). Measures: Suicidality was assessed using Item 9 
of the Beck Depression Inventory: Participants responding “I do 
not have any thoughts of killing myself” were classified as low 
risk, while those indicating “I have thoughts of killing myself, 
but I would not carry them out,” “I would like to kill myself,” or 
“I would kill myself  if  I had the chance” were classified as high 
risk. Daytime sleepiness was assessed using the Sleepiness sub-
scale of the School Sleep Habits Survey, which asks respondents 
to indicate whether they had struggled to remain awake in ten 
different situations.
Results: Discriminant function analysis and group classification 
were used to predict group membership. One discriminant func-
tion was extracted, accounting for 100% of the total variance. The 
function significantly discriminated between the groups (Wilks’ 
Lambda =.94, χ²(2) = 11.36, p <.003), indicating strong group 
separation. Falling asleep in a face-to-face conversation with 
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another person and in class were the strongest variables for differ-
entiating between the two groups. Group classification resulted in 
82.2% accuracy for predicting the level of adolescent suicidality.
Conclusion: Classroom behaviors indicative of excessive day-
time sleepiness can effectively differentiate between adolescents 
at high and low risk for suicide. Engaging with students who fall 
asleep in class may assist educators and clinicians in identify-
ing adolescents at risk for suicide. By recognizing these behav-
iors, schools can play a pivotal role in early identification and 
intervention efforts. Understanding the sources of sleepiness 
and implementing appropriate interventions have the potential 
to significantly reduce the risk of suicide within this vulnerable 
population.
Support (if any): Charles, Evelyn & Sandra Dolansky 
Foundation CIHR grant#365284

Abstract citation ID: zsaf090.1255

1255
HIGH SUICIDE RISK IN ADOLESCENTS WITHOUT 
SLEEP DISTURBANCES IS ASSOCIATED WITH HIGHER 
DAYTIME SLEEPINESS AND LATER RISE TIME
Reut Gruber1, Sujata Saha2, Rosalie Barbeau3, Gail Sommerville1

1 Attention, Behaviour and Sleep Lab, The Douglas Research 
Center, 2 Heritage Regional High School, 3 Attention, Behaviour 
and Sleep Lab, The Douglas Research Center

Introduction: Suicide is a leading cause of death among ado-
lescents. Although sleep disturbances are well-documented risk 
factors for suicidal thoughts and behaviors, little research has 
examined the association between sleep and suicide risk among 
adolescents without sleep disorders, particularly in community 
samples. To fill this gap, the present study compared sleep and 
circadian parameters of adolescents without sleep disturbances 
who showed high and low levels of suicidality.
Methods: 188 adolescents (M= 14.32 years, SD = 1.88; 59 boys) 
scoring in the normal range on the Sleep Disorders Inventory– 
Adolescent Form were recruited from high schools in Quebec. 
They wore actigraphs at home for six consecutive nights, 
completed a sleep diary nightly, and completed the Epworth 
Sleepiness Scale and the Munich Chronotype Questionnaire 
(MCTQ). Demographic information was obtained from their 
parents. Suicidality was assessed based on the participants’ 
response to the 9th item of the Beck Depression Inventory. If  
they responded “I do not have any thoughts of killing myself,” 
they were classified as having low suicide risk, whereas if  they 
responded “I have thoughts of killing myself, but I would not 
carry them out” or “I would like to kill myself” or “I would kill 
myself  if  I had the chance,” they were classified as having high 
suicide risk.
Results: Thirty-three adolescents (17.6%; 27 girls, 6 boys) 
reported suicidal ideation whereas 155 (82.4%; 102 girls, 53 boys) 
reported no suicidal ideation. MANCOVAs revealed signifi-
cantly higher daytime sleepiness and significantly later rise time 
in the group with high suicide risk compared to those with low 
risk. There were no significant group differences in sleep dura-
tion, quality, chronotype, or circadian preferences.
Conclusion: In this community sample of adolescents without 
sleep disturbances, adolescents at risk for suicide showed higher 
daytime sleepiness and later rise times during the school year. 
These findings highlight the importance of improved awareness 
of signs of daytime sleepiness among adolescents and point to 
the potential benefits of including sleep health promotion as an 

important component of interventions aimed at lowering youth 
suicide risk. Limitations. The cross-sectional design of this study 
limits determination of causality.
Support (if any): Charles, Evelyn & Sandra Dolansky 
Foundation CIHR grant#365284
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PROLONGED GRIEF AND RELATED HEALTH FACTORS 
MODIFY THE RELATIONSHIP BETWEEN BEDROOM 
LIGHT EXPOSURE AND SLEEP FRAGMENTATION
Takuya Yoshiike1, Tomohiro Utsumi1, Tomoki Yajima2, 
Kentaro Nagao1, Aoi Kawamura1, Srishti Tripathi2, 
Eriya Takahashi2, Masahito Nangaku1, Shingo Kitamura1, 
Kentaro Matsui3, Satomi Nakajima4, Kenichi Kuriyama1

1 Department of Sleep-Wake Disorders, National Institute of 
Mental Health, National Center of Neurology and Psychiatry, 2 
National Center of Neurology and Psychiatry, 3 Department of 
Laboratory Medicine, National Center Hospital, National Center of 
Neurology and Psychiatry, 4 Musashino University

Introduction: Light information critically influences sleep and 
emotion regulation. Nighttime light exposure has been suggested 
to disrupt sleep and predict poor health outcomes. However, lit-
tle is known about how sleep changes after bereavement and how 
sleep changes contribute to prolonged grief. We examined the 
association between nighttime light exposure and sleep continu-
ity in bereaved adults.
Methods: In this cross-sectional study, 30 adults who had been 
bereaved for at least one year, wore a wrist actigraphy for seven 
consecutive nights. Bedroom light intensity from bedtime to ris-
ing time (BLI, lux) and sleep continuity variables were estimated 
from the wrist actigraphy. We tested the association between 
BLI and natural log-transformed sleep continuity measures 
and explored factors that modify this relationship in multivaria-
ble-adjusted generalized linear models.
Results: Nearly 40% of participants were diagnosed with current 
prolonged grief disorder (PGD), even after a median of 2.5 years 
since the loss. The mean BLI was 3.72 lux. Overall, higher BLI was 
associated with lower sleep continuity, independently of psycho-
logical, physical, and sleep covariates, including total sleep time, 
sleep midpoint, and season. This was particularly evident for sleep 
fragmentation index (B = 0.076; 95% CI, 0.029–0.122; exp[B] = 
1.079), indicating that every 1-unit increase in BLI was associated 
with a 7.9% increase in sleep fragmentation index. Moreover, the 
association between BLI and sleep fragmentation was more robust 
in participants with current PGD, those who had lost a child or 
spouse, and those whose loss was violent or sudden than in those 
without each of these characteristics. Similarly, depressive symp-
toms, hypnotic use, and regular alcohol drinking also modified the 
relationship between BLI and sleep fragmentation.
Conclusion: These data strengthen the evidence for nighttime 
light exposure and sleep fragmentation. Our findings suggest 
that post-loss stress and vulnerability factors interact to dis-
rupt sleep through increased light sensitivity at night. Further 
research is needed to determine the role of sleep fragmentation 
in the maintenance of and recovery from grief.
Support (if any): This work was supported by the Intramural 
Research Grant for Neurological and Psychiatric Disorders of 
NCNP (Grant numbers #3-1 and #6-1) and KAKENHI (Grant 
numbers #20H01774 and #23H01045).
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REST BEST: NAVIGATING SLEEP SOLUTIONS FOR 
PERSONS WITH OPIOID USE DISORDER THROUGH AN 
ENGAGING MHEALTH APP
Allison Wilkerson1, Brooklynn Bailey2, Rick Simmons2, 
Angela Moreland-Johnson2, Kenneth Ruggiero2, Sarah Book2, 
Aimee McRae-Clark2

1 Medical University of South Carolin, 2 Medical University of 
South Carolina

Introduction: Sleep disorders are highly prevalent among indi-
viduals undergoing treatment for opioid use disorder (OUD) 
with medications for OUD (MOUD) and often remain largely 
untreated. There is a critical need for effective interventions 
for sleep disorders that can be integrated into ongoing MOUD 
treatment with minimal burden and risk to both providers and 
patients. This project aims to develop an mHealth, MOUD-
adjacent program in the form of a smartphone application, 
RestBest, to guide patients through a brief, structured transdiag-
nostic program for sleep problems.
Methods: This study employed a two-phase approach: 1) 
Qualitative interviews were conducted with 15 adults (5 newly 
beginning MOUD, 5 stabilized on MOUD, and 5 MOUD 
providers) to review storyboards and create an initial build of 
RestBest; 2) The initial build was then tested with 10 adults 
who recently initiated or modified their MOUD prescription. 
Participants completed daily in-app sleep logs over 4 weeks 
and engaged with 6 chapters of  animated videos that included 
basic sleep habits, the science of  sleep and substance use, sleep 
scheduling, daytime functioning, bedtime relaxation, and spe-
cialty topics (e.g., nightmares, sleep apnea). Program comple-
tion was followed by the System Usability Scale (SUS), the 
mHealth App Usability Questionnaire (MAUQ), and a quali-
tative interview.
Results: Initial interviews highlighted the need for a comprehen-
sive sleep survey, a preference for educational animated videos 
over text or lecture-style formats, and a desire for a personalized 
dashboard with sleep variables and practice points. The mean SUS 
score was 89.19, and mean MAUQ was 109, indicating “excellent” 
usability and a positive user experience with the app. Interviews 
revealed a desire for customization of content based on the type 
of sleep problems, visual tracking of MOUD adherence on the 
dashboard, and additional specialty topics (e.g., shift work).
Conclusion: Initial testing of RestBest indicates high usability 
and positive reception among users. The findings underscore 
the importance of customizable content addressing numerous 
types of sleep problems in creating effective mHealth interven-
tions for sleep disorders in individuals receiving MOUD. Future 
directions include a randomized controlled trial with multidi-
mensional measures of sleep to determine efficacy of the inter-
vention on sleep quantity and quality.
Support (if any): R34DA058511
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ETHNIC DIFFERENCES IN SLEEP PATTERNS AMONG 
CANNABIS CONSUMERS IN THE HERBAL HEART 
STUDY
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Introduction: There is a dearth of research exploring sleep dif-
ficulties/satisfaction among ethnically-diverse younger cannabis 
consumers - a vulnerable population with increasing cannabis 
use. We examined self-reported sleep difficulties by cannabis use 
(CU) and Hispanic origin.
Methods: Data are from 18-to-35-year-olds in the Herbal Heart 
Study cohort (N=200). Cannabis was self-reported, confirmed 
via urine, and categorized as low-to-moderate (< 20-days/
month) and high-frequency (>20-days/month). Self-reported 
difficulties were falling (DFA) and staying asleep (DSA) over the 
past month; “poor sleep” included those with either. Sleep satis-
faction was measured via WHO Quality of Life and classified as 
satisfied, neutral, or unsatisfied. Differences by CU and ethnicity 
were assessed using Chi-squared/Fisher exact tests.
Results: Of participants (mean age: 25.2 years, SD=4.8; 65.0% 
female, 54.5% Hispanic), 63.0% were CUs; 74.6% of which were 
high-frequency CUs. Overall, 23.0% reported DFA, 16.5% DSA, 
29.0% poor sleep and 23.0% reported sleep dissatisfaction. DSA 
was more prevalent among CUs vs non-CUs (20.6% vs. 9.5%, p = 
0.04), particularly among Hispanics (24.0% vs. 8.6%, p = 0.049). 
Frequent CUs reported higher DSA than non-frequent CUs 
(26.0% vs. 3.1%, p < 0.01). There were no differences found by sex.
Conclusion: Frequent cannabis consumers had higher preva-
lence difficulty staying asleep, particularly among Hispanic/
Latinos. These findings underscore the need in further investi-
gating the relationship between frequent cannabis use, sleep dis-
turbances, and racial/ethnic disparities.
Support (if any): R01HL153467; T37MD008647; T32HL166609
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SLEEP DISTURBANCE MEDIATES THE RELATIONSHIP 
BETWEEN PERCEIVED STRESS AND DRUG USE IN 
COLLEGE ATHLETES
Emme Tucker1, Lauren Elmore1, Cordell Stover1, Sarah Emert1, 
Alisa Huskey2, Kelly Kim3, Daniel Taylor3

1 Idaho State University, 2 The University of Arizona, 3 University 
of Arizona

Introduction: Sleep difficulties are common among college 
student athletes and can significantly affect their physical and 
mental well-being. The Athlete Sleep Screening Questionnaire 
(ASSQ) is a screener for detecting sleep disturbances. Research 
has shown that poor sleep quality mediates the relationship 
between stress and maladaptive health behaviors like poor diet 
and alcohol misuse. The present study explores the mediating 
effect of sleep difficulties on perceived stress and drug use in col-
lege student athletes.
Methods: College students (N=1886; Mage=20.54 years, 57% 
female, 73.80% Caucasian) from two universities completed 
self-report questionnaires on the following domains: sleep dis-
turbance (ASSQ-SDS), perceived stress (PSS), and drug use 
(CAGE-AID). Mediation analysis was used to investigate the 
effect of sleep disturbances on perceived stress and drug use.
Results: The overall regression model was significant, F(3, 
1352) = 21.9656, p <.001, R-squared=.0465. Sleep disturbance 
severity significantly predicted drug use, B = -.0834, SE =.0420, 
t = -1.9869, p =.047. Perceived stress did not significantly pre-
dict drug use, B = -.0102, SE =.0153, t = -.6654, p =.5059. The 
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interaction between sleep disturbance severity and perceived 
stress significantly predicted drug use, B =.0056, SE =.0019, t = 
2.9244, p =.0035, Delta R-Squared=.0060, F(1, 1352) = 8.5519.
Conclusion: The results of this analysis highlight the mediating 
role that sleep disturbance has on reported perceived stress and 
drug use. Additionally, higher levels of sleep disturbance are 
associated with increased drug use. Athletes experiencing more 
sleep difficulties may have a heightened vulnerability to drug use 
when exposed to stress. Previous research suggests that strategies 
like sleep hygiene education, relaxation techniques, mindfulness, 
and CBTi are effective in improving sleep. Improving sleep qual-
ity may mitigate the negative effects of stress on drug use behav-
ior, a critical focus for student health initiatives.
Support (if any): Pacific-12 Conference Student-Athlete Health 
and Well-being Initiative Grant
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HABITUAL INSUFFICIENT SLEEP ASSOCIATED WITH 
SUBSTANCE USE BEHAVIORS IN COLLEGE STUDENT 
ATHLETES
Mira Marwah1, Chloe Warlick2, Amy Athey3, Subhajit Chakravorty4, 
William Killgore5, Pamela Alfonso-Miller6, Suzanne Gorovoy7, 
Michael Grandner7

1 University of Arizona, 2 Northwestern University Feinberg School 
of Medicine, 3 Athey Performance, 4 Corporal Michael J. Crescenz 
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University, 7 University of Arizona College of Medicine

Introduction: Sleep problems are common among student ath-
letes, who are often over-scheduled while balancing responsibil-
ities. Insufficient sleep may be a risk factor for substance use in 
this population.
Methods: Data were collected from 8,683 athletes using the 
National College Health Assessment conducted between 2011-
2014. Insufficient sleep was assessed as number of nights stu-
dents did not “get enough sleep so that you felt rested when you 
woke up,” coded as <=2, 3-4, or >=5 nights per week. Students 
were asked whether they used the following in the past 30 days: 
cigarettes, hookahs, cigars/cloves, smokeless tobacco, alcohol, 
marijuana, cocaine, methamphetamine, other amphetamines, 
sedatives, hallucinogens, steroids, opiates, inhalants, ecstasy, club 
drugs, or other drugs and whether “the typical student at your 
school” used these substances in the past 30 days. Multinomial 
logistic regression analyses examined sleep variables relative to 
use (Past or Present vs None) and typical use (More or Less vs 
Same).
Results: Insufficient sleep at least 5 nights per week was asso-
ciated with increased use of cigarettes in the past (RRR=1.46) 
and present (RRR=1.52), hookahs in the past (RRR=1.29) and 
present (RRR=1.43), cigars/cloves in the past (RRR=1.37) and 
present (RRR=1.40), smokeless tobacco in the past (RRR=1.36) 
and present (RRR=1.48), alcohol in the present (RRR=1.34), 
marijuana in the past (RRR=1.34) and present (RRR=1.35), 
amphetamines in the present (RRR=1.64), sedatives in the 
past (RRR=1.79) and present (RRR=2.35), and inhalants in 
the past (RRR=2.07). Student athletes who reported at least 
5 nights per week of insufficient sleep were more likely to 
report less-than typical use of smokeless tobacco (RRR=1.14), 
cocaine (RRR=1.14), methamphetamine (RRR=1.14), amphet-
amines (RRR=1.19), sedatives (RRR=1.26), hallucinogens 

(RRR=1.26), steroids (RRR=1.27), opioids (RRR=1.23), 
inhalants (RRR=1.20), MDMA (RRR=1.28), other club drugs 
(RRR=1.31), and other drugs (RRR=1.23), and less likely to 
report that their alcohol use was less than typical (RRR=0.77). 
They were also more likely to report that their use of sedatives 
was more than typical (RRR=2.73).
Conclusion: Substance use among student athletes is linked to 
insufficient sleep. Addressing insufficient sleep through focused 
interventions should be evaluated to determine whether they 
decrease substance use in this population.
Support (if any): R01MD011600, R01DA051321
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ADVERSE CHILDHOOD EXPERIENCES ASSOCIATED 
WITH UNHEALTHY SLEEP IN THE SOUTHERN 
COMMUNITY COHORT STUDY
Caroline Castleman1, Hui Shi2, Maureen Sanderson3, 
Loren Lipworth2, Kelsie Full4

1 Vanderbilt University School of Medicine, 2 Vanderbilt University 
Medical Center, 3 Meharry Medical College, 4 Division of 
Epidemiology, Department of Medicine, Vanderbilt University 
Medical Center

Introduction: Adverse childhood experiences (ACEs) are poten-
tially traumatic events that occur before age 18, including abuse, 
neglect or witnessing violence in the home or community. ACE 
exposure has been associated with poor sleep and chronic diseases 
in adulthood. Leveraging data from the Southern Community 
Cohort Study (SCCS), a large cohort of predominantly low-in-
come adults, we investigated ACE exposure in childhood with 
sleep duration in adulthood.
Methods: The SCCS enrolled predominantly Black adults age 
40-79 from 12 southeastern US states between 2002-2009. SCCS 
participants self-reported sleep duration at baseline. The fol-
low-up survey conducted from 2012-2015 included a 10-item 
ACEs scale. Sleep duration was categorized as short (< 7 hours), 
healthy (7-9 hours), or long (>9 hours). Odds ratios (ORs) and 
confidence intervals (CIs) were calculated to estimate the associ-
ation between ACEs and sleep duration, adjusting for age, sex, 
and income.
Results: Of 32,959 participants (mean age 52.9 years), 18,901 
(57%) reported at least one ACE, 62% identified as Black, and 
46% had income <$15,000/year. Compared to zero ACE expo-
sure, exposure to at least one ACE was associated with short 
(1.19 [1.13, 1.25]) and long (1.15 [1.06, 1.24]) sleep at baseline. 
Individuals with 4 or more ACEs were 1.32 times more likely to 
report short sleep than those without ACEs (1.23, 1.42). Abuse-
related ACEs were associated with lower odds of short sleep 
(0.84 [0.74, 0.94]), while ACEs related to household dysfunction 
were associated with increased odds of short (1.22 [1.16, 1.28]) 
and long sleep (1.16 [1.07, 1.25]).
Conclusion: Among over 30,000 predominately low-income 
adults in the southeastern US, ACE exposure was associated with 
short and long sleep in adulthood. Greater ACE exposure (4+) 
was associated with greater odds of short sleep than lower ACE 
exposure. This pattern could reflect a trend toward shorter sleep 
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with increasing ACEs. Further research should work to identify 
mechanisms connecting ACEs and abnormal sleep duration.
Support (if any): Research was supported by the National 
Cancer Institute of the National Institutes of Health under 
Award Number U01CA202979. SCCS data collection was per-
formed by the Survey and Biospecimen Shared Resource which 
is supported in part by the Vanderbilt-Ingram Cancer Center 
(P30 CA68485).
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UNDERSTANDING BEDTIME PROCRASTINATION IN 
THE MILITARY POPULATION
Aaron Burch1, Lauren Cornell2, Jordan Ellis3, Claudia Holtz4, 
Tarjani Shukla2, Dianna Herrera2, H. Samuel Scheuller1, 
Zahari Tchopev1, Philip Cushman1, James Kang1, Amanda Radtke1, 
Matthew Brock1

1 San Antonio Uniformed Services Health Education Consortium, 2 
DHA Lackland 59th MDW, 3 DHA Andrews 316th MDG, 4 USAF 
559 MDG

Introduction: Bedtime procrastination (BP) is considered a form 
of self-harm. BP contributes to insufficient sleep leading to mul-
tiple negative cognitive and physiologic sequelae. The prevalence 
of BP is not currently established among military service mem-
bers (SMs), yet similar contributors to insufficient sleep such as 
insomnia are high, ranging from 27-74%. There are clinically 
validated tools that aid in the evaluation of factors contribut-
ing to BP, which are not currently employed in our clinic. This 
quality improvement project sought to incorporate phased Plan-
Do-Study-Act (PDSA) cycles to improve the assessment and dis-
position of referred patients’ sleep complaints by incorporating 
three BP questionnaires and educating clinic providers on their 
interpretation and implementation in routine patient care.
Methods: Our academic military sleep disorders center incor-
porated validated BP scales into standard new patient intake 
questionnaires. These included the Bedtime Procrastination 
Scale (BPS) (max score 45), While-in-Bed Procrastination 
Scale (WIBPS) (max score 35), While-in-Bed-Smartphone-use-
Induced Sleep Procrastination Scale (WSPS) (max score 30) and 
1 single-item measure: “Did you use smartphone in bed before 
sleep last night?”. Responses were collected for two weeks as part 
of the initial PDSA cycle.
Results: The BP scales were successfully incorporated into our 
patient intake process. Surveys were collected from 112 (23 
female (20.54%), mean age = 36.1 years, age range 18-62) SMs 
from all branches of the military. The average scores on the BPS, 
WIBPS and WSPS were 24.2± 6.8, 12.9±5.0, and 12.8± 4.8, 
respectively. A total of 67 (59.8%) respondents endorsed smart-
phone use in bed on the previous night.
Conclusion: Methods of evaluating patients who suffer sleep loss 
due to bedtime procrastination are not currently standardized or 
regularly implemented. We successfully implemented BP ques-
tionnaires with a high completion rate and found that BP and 
in-bed smartphone use is highly prevalent in our patient popu-
lation. Better methods of characterizing the behavioral patterns 
and coping mechanisms which negatively impact soldier health 
and operational readiness can help providers achieve greater 
clinical success by targeting the barriers to sleep. Additional QI 
cycles will educate patients about BP and educate providers on 
using the responses for personalized interventions.

Support (if any): 
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CHANGES IN ACTIGRAPHY-DERIVED SLEEP DURATION 
AND TIMING ARE ASSOCIATED WITH IMPROVED PTSD 
SYMPTOM SEVERITY DURING TREATMENT
Alannah Miranda1, Breanna Holloway2, Kira Clare3, Laura Straus4, 
Peter Colvonen1

1 University of California, San Diego, 2 UC San Diego, 3 VA San 
Diego, 4 Palo Alto VA Medical Center

Introduction: Insomnia is highly co-occurring with posttrau-
matic stress disorder (PTSD) and is a major contributing factor 
to PTSD symptom severity. Research suggests insomnia also 
negatively impacts emotional processes, thus could reduce the 
efficacy of PTSD treatment. Sleep duration, timing and regular-
ity likely contribute to PTSD symptom severity and PTSD treat-
ment outcomes. This study aimed to examine whether changes 
in sleep duration, timing and regularity predicted improve-
ment in PTSD symptom severity in a cohort of Veterans with 
PTSD (N=22) undergoing only the CBT-I part of an integrated 
treatment of Cognitive Behavioral Therapy for Insomnia and 
Prolonged Exposure Therapy (i.e., 2NITE protocol). We also 
explored whether emotional regulation mediated the relation-
ship between sleep and PTSD.
Methods: PTSD symptom severity (PTSD Checklist; PCL-5) 
was assessed at baseline and during week 5, at the end of CBT-I, 
but before PE started. Participant sleep was monitored via actig-
raphy for one week at baseline and during week 5. Mean total 
sleep time (TST), mean sleep midpoint (mSM) and standard 
deviation of sleep midpoint (sdSM) were calculated at each time 
point. Emotional regulation (Difficulties in Emotion Regulation 
Scale; DERS) was assessed at baseline. A linear regression was 
performed using treatment condition and change in sleep vari-
ables (Week 5-Baseline) as the predictors and change in PCL-5 
scores (dPCL) as the outcome variable.
Results: The overall model significantly predicted dPCL 
(F(4,17)=4.27, p< 0.05, R2=0.38). However, only TST (□ = 0.11, 
95% CI = -0.05, 0.18, p =.001) and sdSM (□ = -0.12, 95% CI = 
-0.21, -0.02, p =.02) significantly contributed to the prediction 
model. Mediated regression analyses were performed using base-
line DERS score as the mediating variable. Baseline DERS score 
did not significantly mediate the relationship between dPCL and 
change in sleep variables.
Conclusion: These results indicate that increases in sleep dura-
tion and regularity were associated with improvements in PTSD 
symptom severity. Baseline DERS scores were not observed to 
mediate the relationship between sleep and PTSD symptoms. 
Future analyses may explore the relationship specific domains 
of emotion regulation and other dimensions of sleep health.

Support (if any): 
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RELATIONSHIP BETWEEN SELF-REPORTED SLEEP 
DISTURBANCES AND COGNITION IN OLDER CHINESE 
AMERICANS: A PILOT MEDIATION ANALYSIS
Li Zhou1, Ankit Parekh2, Jessica Spat-lemus1, Tianxu Xia1, 
Amy Aloysi1, Judith Neugroschl1, Yiyu Cao1, Linghsi Liu1, 
Hiuyu Au1, Shreya Upendra1, Mahmood Mohamed1, Lorene Leung1, 
Joanne Lim1, Clara Li1

1 Icahn School of Medicine at Mount Sinai, 2 Division of 
Pulmonary, Critical Care and Sleep Medicine, Department of 
Medicine, Icahn School of Medicine at Mount Sinai

Introduction: Sleep disturbance/disorders are common among 
immigrants in the United States, yet few studies focus on older 
Chinese Americans and their link to Alzheimer’s Disease and 
Alzheimer’s Disease Related Dementias (AD/ADRD). While 
physical and mental health are known to affect cognition, it is 
unclear whether they mediate the relationship between sleep dis-
turbances and cognition. This study aimed to: 1) investigate the 
association between self-reported sleep disturbances and both 
objective and subjective cognitive functions in older Chinese 
Americans; and 2) explore whether this relationship is mediated 
by immigration experiences or physical and mental health.
Methods: Data were extracted from a pilot study at the Mount 
Sinai’s ADRC, which focused on community-based recruitment 
of older Chinese Americans. Ninety-five participants aged 72.1 
years on average (± 6.7), with either normal cognition or mild 
cognitive impairment, completed the Pittsburgh Sleep Quality 
Index (PSQI). The cognitive test battery and cognitive function 
instrument (CFI) were used to evaluate objective and subjec-
tive cognitive functions, respectively. Information about immi-
gration experiences, such as acculturation, age at immigration, 
were collected through questionnaires. Participants’ physical 
(cardiovascular and cerebrovascular diseases) and mental health 
(depressive and anxiety disorders/symptoms) were assessed 
using the National Alzheimer’s Coordinating Center Uniform 
Data Set version 3.0. Mediation analysis was conducted to inves-
tigate how immigration experiences and physical/mental health 
might mediate the relationship between sleep disturbances and 
cognition.
Results: The mean global PSQI score was 11.7±3.0, indicating 
poor sleep quality among older Chinese Americans. Higher 
global PSQI scores were associated with more subjective cog-
nitive impairment (CFI scores: β = 0.35, p = 0.01) and poorer 
performance on the digit symbol substitution test (β = -1.1, p 
= 0.011). Mediation analysis showed that depressive symptoms, 
but not immigration experiences and physical health, mediated 
the relationship between self-reported sleep disturbances (global 
PSQI score) and subjective cognitive impairment (CFI score) (p 
= 0.006).
Conclusion: The findings from this pilot study highlight the need 
for further research to understand the contributory role of sleep 
disturbances and mental health in AD/ADRD risk in this histor-
ically underrepresented population to develop targeted preven-
tions and improve health disparities.
Support (if any): Supported by the UH2AG083258;R61AG
083582;R01AG083840;R21AG077649;P30AG066514;NIH 
R21HL165320;NIH K25HL151912;NIH R01HL171813
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AGING PATHWAYS IN COMMUNITY DWELLING OLDER 
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Introduction: Comparing sleep and rest-activity rhythms 
(RARs) across the spectrum of cognitive aging can reveal novel 
risk factors and potential mechanisms underlying dementia 
disorders. However, our current understanding is restricted by 
differences in sleep measurement, limited longitudinal data, and 
heterogeneous cognitive aging processes. We aimed to determine 
(1) which sleep/RAR features exhibit meaningful changes within 
three distinct cognitive pathways; and (2) which sleep/RAR fea-
tures differ between cognitive aging pathways prior to and after 
the onset of mild cognitive impairment (MCI) and/or dementia.
Methods: Longitudinal self-reported sleep and actigraphy data 
were obtained from 1,449 participants in the Rush Memory and 
Aging Project (mean age= 81.2±7.1 years, 75.2% female, 5.2% 
Black, 94.8% White). We applied flexible cubic spline models 
to quantify differences in the levels and trajectories of sleep 
amount (self-reported duration; actigraphy rest interval length 
and alpha), regularity (actigraphy interdaily stability, intra-
daily variability, and midpoint standard deviation), and timing 
(self-reported midpoint; actigraphy midpoint and acrophase) 
within and between three cognitive aging pathways over 12 
years: Normal Cognitive Aging (‘Normal’), Progression to MCI 
(‘Stable MCI’), and Progression to Dementia (‘Dementia’). 
Models were adjusted for key sociodemographic and health 
variables.
Results: Sleep amount was lowest in the Dementia pathway 
prior to MCI or dementia, but increased with age, most rapidly 
following dementia. The greatest effect was observed in self-re-
ported duration (standardized mean change, d[95%CI]=0.912 
[0.47, 1.36]. Regularity declined across all pathways, most rap-
idly after cognitive diagnoses, with the largest increases in intra-
daily variability occurring among the Stable MCI (d=0.97 [0.70, 
1.23]) and Dementia paths (d=1.11 [0.84, 1.38). Shifts toward 
earlier sleep timing were observed in actigraphy measures across 
all three pathways (-0.54≤d≤-0.31).
Conclusion: Shorter sleep amount in cognitively healthy older 
adults may be a risk factor or prodromal indicator of dementia, 
while longer sleep amounts and decreasing regularity following 
dementia may reflect neurodegeneration. Advances in sleep tim-
ing may be less useful as a clinical indicator of future cognitive 
impairment or decline. Differences between self-reported and 
actigraphy-measured sleep/RAR outcomes may reflect distinct 
underlying mechanisms, warranting further research.
Support (if any): NIH: T32HL082610, RF1AG056331, 
R01AG052488, R01AG071638, RF1AG070436, R01AG17917
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SLEEP DIFFERENCES ACROSS SUSPECTED 
TAUOPATHIES AND COGNITIVELY UNIMPAIRED 
OLDER ADULTS
Leslie Yack1, Natalie Pandher1, Harli Grant1, Hilary Heuer1, 
Esther Li1, Rowan Salonar1, Kaitlin Cassaletto1, Howard Rosen1, 
Marilu Gorno-Tempini1, Gil Rabinovici1, Adam Boxer1, 
Joel Kramer1, Lea Grinberg1, Thomas Neylan1, Christine Walsh1
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Introduction: Sleep disturbances are common in neurodegener-
ative diseases, yet their presentation across tauopathies remains 
unclear. Our previous work identified differing sleep/wake pat-
terns in two tauopathies: progressive supranuclear palsy (PSP) 
and mild cognitive impairment (MCI)/Alzheimer’s disease (AD) 
compared to cognitively unimpaired older adults (CU) using sin-
gle-overnight EEG recordings. Our goal is to extend this research 
by studying 1) multiple nights in PSP, AD, and CU, and 2) two 
additional tauopathies: traumatic encephalopathy syndrome 
(TES) due to probable chronic traumatic encephalopathy (CTE), 
and corticobasal syndrome (CBS) due to probable corticobasal 
degeneration. We hypothesize that altered sleep characteristics 
will vary across tauopathies and CU.
Methods: Participants with PSP (n=20), AD (n=20), CBS 
(n=15), TES (n=20), and CU (n=22) wore a self-applied fron-
tal-EEG device (Sleep Profiler, Advanced Brain Monitoring, 
Inc.) for 3 nights. Measures of interest included total sleep time 
(TST), sleep stages (N1, N2, N3, REM), wake after sleep onset 
(WASO), and EEG spectral power frequency bands (delta, theta, 
alpha, sigma, beta) during sleep. Data were analyzed using 
ANCOVA to control for age and sex.
Results: Building on our prior research, we found that PSP had 
less TST and less time in REM across multiple nights compared 
to CU, more N2 compared to MCI/AD and CU, and higher 
WASO compared to AD, CBS, TES and CU. Individuals with 
TES had more N1, lower alpha power, higher sigma power, and 
lower beta power compared to CU. CBS showed no significant 
differences, apart from having less WASO than PSP. No group 
differences were observed in N3.
Conclusion: Overall, we found different sleep/wake patterns and 
microstructure from spectral analysis across tauopathies and 
CU. PSP and TES (particularly in spectral power) show notable 
sleep alterations, while nighttime sleep is less affected in CBS and 
MCI/AD. Further research is needed to explore daytime sleep/
wake differences and extend these findings in larger cohorts. 
Unique sleep characteristics may serve as potential biomarkers 
for identifying individuals at risk across tauopathies and help 
guide potential therapeutic interventions.
Support (if any): Hillblom Foundation; Rainwater Charitable 
Foundation; NIA AG060477, AG064314; Alzheimer’s 
Association
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Introduction: Genetic prion diseases (gPrD) are caused by more 
than 40 mutations in the prion protein gene (PRNP). Each muta-
tion can generally be subdivided into two types, Fast vs. Slow 
gPrD, based on their average progression rate or disease dura-
tion. Fast mutation carriers (FAST) typically progress very rap-
idly (less than 2 years). Slow mutation carriers (SLOW) have a 
longer disease duration (usually greater than 3 years). Although 
sleep has been well characterized in the D178N-129M mutation 
causing fatal familial insomnia, it is unclear how sleep is affected 
in SLOW and other FAST.
Methods: We assessed sleep using a frontal EEG Sleep Profiler□ 
device in SLOW (n=4, all female, mean 47 years), FAST (n=8, 4 
female, mean 47 years) and non-carrier gPrD controls (NC, n=7, 
6 female, mean 50 years).
Results: In comparison to NC, SLOW spend significantly less 
time in REM sleep (REM, p< 0.05), whereas FAST had shorter 
latencies to REM (p< 0.05) though similar latencies to nonREM 
stage 3 sleep (N3). FAST had longer sleep duration (p< 0.05) 
and shorter REM latencies (p< 0.05) than SLOW with no dif-
ference in latency to N3. Overall, SLOW and FAST spent sim-
ilar amounts of time in nonREM stage 1 sleep, nonREM stage 
2 sleep and N3. SLOW, however, spent less time in REM than 
FAST (p< 0.05). To ensure the differences between FAST and 
SLOW were not driven by sex, we analyzed only females (4 
FAST, 4 SLOW, 6 NC). Overall, the results were similar. In com-
parison to NC females, SLOW females spent less time in REM 
(p< 0.05), whereas FAST females tended to have shorter laten-
cies to REM (p=0.07). SLOW females slept shorter amounts 
than FAST females (p< 0.05) and tended to take longer to enter 
REM (p=0.06).
Conclusion: Overall, our findings suggest that sleep/wake pat-
terns differ between gPrD groups and with NCs. Larger cohorts 
are being studied to confirm these findings. Further research is 
needed to understand how these patterns change with disease 
progression.
Support (if any): NIH R01AG062562, R01AG060477, 
R01AG064314
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SLEEP DEFICIENCIES AND THE SPEED OF COGNITIVE 
DECLINE IN INDIVIDUALS WITH MILD COGNITIVE 
IMPAIRMENT
Lichuan Ye1, Jack Johnson1, Ning Zhang1

1 Northeastern University

Introduction: Mild cognitive impairment (MCI) is a critical stage 
in the Alzheimer’s Disease and Related Dementias (ADRD) con-
tinuum. The speed of cognitive decline from MCI to dementia is 
highly variable. Little is known, however, whether sleep deficien-
cies (e.g., short sleep duration, disturbed sleep) accelerate this 
decline process. This study aimed to examine whether individu-
als who experienced sleep deficiencies prior to the onset of MCI 
were at an increased risk of faster cognitive decline.
Methods: This retrospective cohort study utilizes survey data 
from the Health and Retirement Study of Americans aged 50 
and older, a national representative, biennial survey from 2006 
to 2020. Cognition was assessed using the validated Telephone 
Interview for Cognitive Status (TICS) and categorized as normal 
cognition (TICS ≥ 12), MCI (6 < TICS < 12), and ADRD (TICS 
≤ 6). Onset of MCI was defined as the transition from normal 
cognition in the preceding wave to MCI in the index wave. The 
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speed of progression from MCI to ADRD was measured as the 
number of waves or years between the onset of MCI and the 
observation of ADRD. Sleep deficiencies was defined as experi-
encing sleep disturbance or reporting a sleep duration ≤3 hours 
frequently. Other variables include age, gender, race/ethnicity, 
and Carlson comorbidity index. Linear regression and survival 
analysis were employed.
Results: A total of 8,378 adults with MCI were included in the 
study, with approximately 40% experiencing sleep deficiency 
prior to the onset of MCI. There were 2,523 (31%) of these indi-
viduals progressing to ADRD during the study period. About 
63% of those who progressed to ADRD experienced sleep defi-
ciencies before onset of MCI, compared to 39% of those who did 
not progress. Moreover, the average number of years of ADRD 
progression was shorter for those with sleep deficiencies than 
those without sleep deficiency (4 years vs. 8 years).
Conclusion: Our preliminary analyses shed light on the impor-
tant role sleep plays in the speed of cognitive decline. Ongoing 
confirmative analyses will confirm the results taking account 
of other relevant demographic and clinical factors, including 
obstructive sleep apnea and its treatment.
Support (if any): 
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LOWER FREQUENCY OF HEADPULSE SLEEP BURSTS 
IN SUBJECTS WITH MILD COGNITIVE IMPAIRMENT
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Introduction: We discovered a novel signal termed “Headpulse 
Sleep Bursts” (HPSB) whereby the “headpulse” (HP, a phenome-
non measurable in humans using highly sensitive accelerometers 
in contact with the head) transiently and periodically increases in 
amplitude for a few seconds during sleep attempts, independent 
of sleep stage. HPSB have been observed in all subjects tested we 
have measured. Human neurodegenerative disorders are hypoth-
esized to be caused by lack of brain protein clearance during 
sleep. We report here on the frequency of sleep bursts in a cohort 
of subjects with Mild Cognitive Impairment (MCI) to see if  
HPSB are less frequent compared to controls.
Methods: 4 MCI individuals (1 female; median age 56 years 
(IQR 51-62)) did concomitant HP and SP recordings. HP was 
recorded using a UCSF-designed headband with force transduc-
ers on the right temporal scalp (analyzed through MATLAB). 
Sleep Profiler (Advanced Brain Monitoring Inc) was used to 
assess sleep in 30s epochs. The SP/HP data were aligned and 
analyzed in register.
Results: Five nights of concomitant recordings of at least 4hrs 
of sleep were recorded for a total of 39.2 hours. Like controls 
(n=22) all MCI patients (n=4) exhibited HPSB; however, the fre-
quency and pattern during various sleep stages in MCI patients 
differed compared to controls. Compared to controls, HPSB 
in MCI were 26.5% (P = 0.036) less frequent compared to the 
awake state prior to sleep onset, and this difference was dom-
inated by a 45.8% (p = 0.044) reduction in stage N2 sleep and 
41.4% (P = 0.063) in stages N1-N3.
Conclusion: This is the first report of HPSB phenomenon in 
humans with a form of neurodegenerative disease. HPBS were 

observed in MCI patients and controls. However, MCI patients 
had fewer HPSB, and when they occurred were particularly sup-
pressed in non-REM sleep. If  HPSB are produced by an active 
glymphatic drainage system, the observation that fewer HPSB 
are found in MCI patients supports the hypothesis that neuro-
degeneration is associated with lesser glymphatic activity. We are 
continuing to record from a larger cohort of subjects with neu-
rodegenerative diseases.
Support (if any): The John Madden Family, Rainwater charita-
ble foundation, NIH 01AG060477, R01AG064314.
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COGNITIVE IMPAIRMENT AND SLEEP DISTURBANCES 
IN WORLD TRADE CENTER (WTC) RESCUE AND 
RECOVERY WORKERS AND VOLUNTEERS
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Introduction: World Trade Center rescue and recovery work-
ers and volunteers (WTCRRWV) have elevated levels of poor 
sleep quality, insomnia symptoms and Obstructive Sleep Apnea 
(OSA). Increasing evidence of early onset of cognitive deficits 
in some of these workers highlights the importance of early 
identification of cognitive impairment. We aim to describe cog-
nitive impairment in this heterogeneous population with a broad 
range of education levels using multiple assessment methods and 
investigate potential relationships between cognition and sleep 
disturbance.
Methods: 206 WTCRRWV completed sleep and mood ques-
tionnaires (Insomnia Severity Index, Epworth Sleepiness Scale, 
Functional Outcomes of Sleep Questionnaire), at-home or in-lab 
polysomnography and Montreal Cognitive Assessment (MoCA). 
Identification of cognitive impairment with sex, age, and educa-
tion adjusted (SAE) MoCA norms (< 9th percentile) were com-
pared to raw scores with 1 point added for ≤12 years education 
(raw score < 26 indicates impairment). Subset of 73 underwent 
UDS-3 Neuropsychological Battery (12% Spanish). UDS-3 
norms were applied to 4 cognitive domains (memory, executive 
& visuospatial, attention and language) to investigate potential 
domain specific impairments. MoCA raw, SAE adjusted, and 
UDS-3 domain percentiles were investigated according to OSA, 
sleep macrostructure and symptoms of insomnia, sleepiness, and 
functional sleep outcomes.
Results: 50% of WTCRRWV (n=206, age=59±8 [37-77 years], 
80% male, 67% white, 9% black, 29% Hispanic/Latino) demon-
strated impairment using raw MoCA scores versus 12% with 
SAE norms. UDS-3 norms (n=73) indicated that 42% exhibited 
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low average performance (< 25th percentile) on memory and 
16% on language domain [3% with mild impairment (< 9th per-
centile)]. 50% report symptoms of insomnia and 42% have OSA. 
No apparent association found between insomnia, sleepiness, 
OSA severity, sleep macrostructure and raw, adjusted MoCA or 
UDS-3 domain scores.
Conclusion: MoCA raw cut-off  scores suggest widespread cog-
nitive impairments in WTCRRWV compared to SAE norms and 
likely overestimate impairments. No associations were found 
between sleep and cognition as assessed here. Future work will 
examine this complex relationship using sleep-dependent emo-
tional and spatial memory paradigms. AI models that combine 
symptomatology with physiology and include risk factors such 
as environmental exposure and social vulnerability may more 
accurately confer cognitive impairment in this cohort.
Support (if any): NIOSH U01OH011481, NIOSH 
R21OH012623, NIOSH U01OH011852
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LONGITUDINAL EFFECT OF SLOW WAVE SLEEP ON 
PLASMA ALZHEIMER’S DISEASE BIOMARKERS IN 
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Introduction: There has been emerging evidence on the bidirec-
tional relationship between sleep and Alzheimer’s disease (AD) 
pathology. However, there has been sparse data using plasma 
AD biomarkers despite its advantages of high accessibility and 
safety when sampling. This study aims to examine the longitu-
dinal effect of slow wave sleep (SWS) on plasma beta-amyloid 
(Aβ) 42/40 ratio and phosphorylated-tau 217 (p-tau 217) in cog-
nitively normal older adults.
Methods: Sixty-three community-dwelling cognitively normal 
adults aged between 55 and 90, with Mini-Mental State Exam 
scores of 25 or more, were recruited at the New York University 
Brain Aging & Sleep Center. All participants completed a base-
line polysomnogram and had repeated plasma collections at 
least 2 years apart. Plasma Aβ 42 and 40 were measured via 
mass spectrometry (Araclon Biotech, Spain). Plasma p-tau 217 
was measured in a subset of 22 subjects by the single-molecule 
array technology (Quanterix Corp., USA). Spearman’s correla-
tion analysis was performed. Multiple regression analyses were 
done with the dependent variable as log-transformed changes in 
plasma biomarkers divided by year interval (log [Δ Aβ42/40pre-
post] or [Δ p-tau 217post-pre] / year interval), after adjusting for 
age, sex, and apolipoprotein ε4 (APOE4) status.
Results: Subjects were 66.3 ± 7.3 years old, 71.4 % female, and 
41.5 % APOE4 positive. SWS duration was 73.6 ± 45.6 minutes 
(20.6 ± 13.1% of total sleep time). The mean follow-up interval 
was 3.3 ± 2.0 years. SWS duration and %SWS were associated 
with annualized log Δ Aβ42/40 (t = ─ 2.917, p = 0.005; t = ─ 
3.026, p = 0.004). In 22 subjects who had repeated plasma p-tau 
217, SWS duration and %SWS were correlated with annualized 

log Δ p-tau 217 (ρ = ─ 0.441, p = 0.040; ρ = ─ 0.457, p = 0.032), 
but not associated after adjusting for covariates (t = ─ 1.323, p = 
0.210; t = ─ 1.901, p = 0.082).
Conclusion: In cognitively normal older adults, short SWS 
duration and low SWS percentage may predict faster annualized 
plasma Aβ42/40 ratio decline and p-tau 217 increase longitu-
dinally, reflective of increased cortical amyloid plaque and tau 
tangle load respectively, in the preclinical stage of Alzheimer’s 
disease.
Support (if any): 
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ATTENUATED MELANOPSIN-MEDIATED POST-
ILLUMINATION PUPILLARY RESPONSE ACROSS THE 
ALPHA-SYNUCLEINOPATHY SPECTRUM
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yin Chan1, Man-ho Li2, Joshua Tsoh3, Shirley Li4, Kelvin Chong2, 
Kathryn Roecklein5, Yun-Kwok Wing1
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Introduction: Circadian disruptions are common in patients 
with Parkinson’s disease (PD). Degeneration and dysfunction 
in the melanopsin-containing intrinsically photosensitive reti-
nal ganglion cells (ipRGCs) have been postulated as a potential 
mechanism. This study aims to investigate ipRGC function by 
chromatic pupillometry in healthy controls, patients with RBD 
(a prodromal stage of PD), and PD.
Methods: Patients with video-polysomnography confirmed 
RBD, PD, and age-matched healthy controls (HC) were 
recruited. Chromatic pupillometry was conducted using one-sec-
ond of blue light (432nm) and one-second of red light (622nm) 
with continuous pupil tracking. The post-illumination pupillary 
response is defined as the pupil size at 6-second post-stimulus 
(PIPR6s) and the average pupil size for 30-second beginning 
10-second after light stimulus (PIPR30s), both normalized to 
baseline pupil size. Net PIPR is calculated by subtracting the 
response to red from the response to blue. Group differences 
were compared by one-way ANOVA followed by post-hoc Tukey 
HSD tests. The effect of “group” on PIPR was further examined 
by ANCOVA adjusting for age, gender and visual acuity.
Results: A total of  135 participants (mean age ± SD=64.1 
± 5.8 years, Male =56%) were recruited with 45 in each of 
the HC, RBD and PD group, respectively. There was no sig-
nificant difference in age and visual acuity. The PIPR6s to 
blue light was 22.5 ± 11.0%, 28.4 ± 11.6%, and 34.0 ± 10.6%, 
respectively, and was the most attenuated in PD, followed by 
RBD and HC (p< 0.001). Similar results were found with the 
Net PIPR6s (12.9 ± 9.5% vs 18.5 ± 10.8% vs 23.8 ± 9.4%, p< 
0.001, post-hoc: PD< RBD< HC) and Net PIPR30s (3.3 ± 
7.8% vs 4.7 ± 7.7% vs 7.5 ± 6.2%, P=0.026, post-hoc: PD< 
HC). The group effect on Net PIPR6s (p< 0.001) and Net 
PIPR30s (p=0.042) remained significant after adjusting for 
age, gender and visual acuity.
Conclusion: Our study demonstrated a progressive attenua-
tion of PIPR across the spectrum of alpha-synucleinopathy, 
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suggesting ipRGC dysfunction occurs early and PIPR may rep-
resent a clinical advance for screening of prodromal PD.
Support (if any): This study is supported by Direct Grant, 
CUHK (Ref:2021.054) and HMRF (Ref: 09202766).
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LONGITUDINAL CHANGES IN RESTING-STATE EEG IN 
ISOLATED REM SLEEP BEHAVIOR DISORDER
Jung Kyung Hong1, In-Young Yoon1, Minji Lee2
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Introduction: Patients with isolated REM sleep behavior disorder 
(iRBD), a prodromal alpha-synucleinopathy, has been reported 
to show electroencephalographic (EEG) slowing compared to 
healthy controls. However, longitudinal studies examining brain 
activity changes in iRBD are scarce. This study aimed to identify 
longitudinal changes in brain activity using resting-state quanti-
tative EEG (qEEG) and their clinical significance in iRBD.
Methods: Patients diagnosed with iRBD between 2014 and 
2015 who underwent waking 64-channel EEG at both baseline 
and 5-year follow-up were included. Patients with mild cogni-
tive impairment (MCI) at baseline were excluded, and included 
patients were divided into two groups, based on cognitive status 
at 5 years (non-MCI and 5yr-MCI groups). EEG spectral anal-
ysis was conducted using fast Fourier transform, with relative 
power values calculated for five frequency bands (delta, theta, 
alpha, beta, and high-beta) across five cerebral regions (frontal, 
temporal, central, parietal, and occipital). Longitudinal qEEG 
analyses were performed using generalized estimating equations 
(GEE), adjusting for clonazepam use.
Results: Fifty-one iRBD patients without baseline MCI (72.5% 
male, mean age 65.9 ± 5.7 years) were analyzed. After five years, 
six patients (11.8%) developed MCI. At baseline, the non-MCI 
group had significantly higher high-beta power than the 5yr-MCI 
group (frontal, temporal and parietal: p = 0.002; central: p = 
0.025; occipital: p = 0.006). Longitudinally, the 5yr-MCI group 
showed significant increases in theta (frontal, central, and occip-
ital: p < 0.001; temporal: p = 0.015; parietal: p = 0.005), delta 
(parietal: p = 0.021; occipital: p < 0.001), and beta (temporal 
and central: p < 0.001) power and decreases in alpha power (all 
regions: p < 0.001) at follow-up compared to baseline. In con-
trast, the non-MCI group exhibited minimal changes in brain 
activity over time.
Conclusion: EEG slowing occurs in iRBD patients as cognitive 
decline develops. Reduced fast activity, such as high-beta power, 
may serve as a biomarker for predicting future cognitive impair-
ment in iRBD.
Support (if any): 
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FREQUENCY AND LONGITUDINAL COURSE OF 
AUTONOMIC REFLEX TESTING ABNORMALITIES IN 
ISOLATED REM SLEEP BEHAVIOR DISORDER
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Introduction: Autonomic dysfunction is common across the 
α-synucleinopathies including isolated RBD (iRBD), however 
the presence, severity and distribution of autonomic dysfunction 
as a risk factor for phenoconversion in iRBD remains unclear. 
We aimed to characterize autonomic reflex testing (ART) abnor-
malities in a cohort of participants with iRBD and assess their 
potential as biomarkers for predicting phenoconversion risk.
Methods: We performed ART on 45 individuals with iRBD 
and evaluated the ability of individual ART components (sym-
pathetic cholinergic, cardiovagal, sympathetic adrenergic) to 
predict phenoconversion using univariate and multivariate pre-
dictive models, both alone and combined with measures of olfac-
tion, cognition, motor function, and skin biopsy assessment of 
dermal α-synuclein.
Results: Forty-one individuals with iRBD were enrolled (age 
66.7 ± 7.4 yrs, 27% female), and followed annually for an average 
of 2.9 ± 2.4 yrs, with four participants lost to follow-up. Eight 
participants with iRBD phenoconverted during their follow-up 
period (3 Parkinson’s disease, 4 dementia with Lewy bodies and 
1 multiple system atrophy), yielding a phenoconversion rate of 
6.6% per year. Eighty seven percent of iRBD participants had an 
abnormal baseline ART, and 100% had an abnormal follow-up 
ART. A combination of MDS-UPDRS III score and cardio-
vagal dysfunction (abnormal heart rate variability with deep 
breathing) best predicted phenoconversion (AUC = 0.77, 95% 
CI: 0.59–0.94).
Conclusion: ANS dysfunction was common and spanned all 
domains of autonomic function. Baseline cardiovagal dysfunc-
tion was most affected and predictive of phenoconversion, espe-
cially if  combined with motor examination. Longitudinal studies 
with larger sample sizes are needed to confirm these findings.
Support (if any): 
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Introduction: REM sleep behavior disorder (RBD) is a prodro-
mal neurodegenerative disease characterized by the deposition 
of phosphorylated alpha-synuclein (P-SYN) within the central 
and peripheral nervous system. RBD has a high risk of pheno-
conversion to a clinically apparent synucleinopathy (including 
Parkinson’s disease (PD), multiple system atrophy (MSA) or 
dementia with Lewy bodies (DLB)) with >90% of patients con-
verting over 15 years. The goals of this longitudinal, prospective 
study are 1) to determine rates of P-SYN deposition in RBD 
and quantify changes in PSYN deposition over time and 2) to 
determine if  the pattern of P-SYN deposition is a predictor of 
phenoconversion to a central synucleinopathy.
Methods: After informed consent, detailed neurologic exami-
nations, cognitive evaluation, orthostatic vital signs and ques-
tionnaires were completed. Medical history, ancillary testing 
and polysomnograms were reviewed. Skin biopsies at the distal 
leg, distal thigh and posterior cervical sites were performed. 
Dual immunohistochemical immunostaining of the skin biop-
sies for nerve fibers (protein gene product 9.5) and P-SYN was 
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completed using standard methodology. Quantitative measures 
of P-SYN and nerve fiber density were measured blinded to any 
clinical data.
Results: To date, 76 subjects (30% female) have been enrolled 
from 10 study sites across the United States with an anticipated 
total enrollment of 80 subjects. The mean age of the enrolled 
subjects is 67.8±8.9 years. Of the 76 enrolled subjects, 57/76 are 
P-SYN positive (75%). P-SYN positive subjects tended to be 
older (68.7±7.6 (P-SYN+) vs. 63.8±11.9 (P-SYN-). There were 
no differences in P-SYN positivity in patients who demonstrated 
REM sleep without atonia on polysomnogram (PSG) and those 
whose diagnosis was confirmed using the REM sleep behavior 
disorder questionnaire (RBDSQ) (30/41 with PSG [73%] vs 
27/35 using the RBDSQ [77%]).
Conclusion: Skin biopsies are a simple, low-risk outpatient 
procedure to test for P-SYN as a diagnostic biomarker for pro-
dromal synucleinopathies. At initial study visit, 75% of RBD 
cases contain P-SYN with equal rates of P-SYN positivity in 
those with and without polysomnography confirmed RBD. 
Longitudinal reassessment of these subjects is in progress to 
determine if  quantification of P-SYN can serve as a biomarker 
of disease progression and phenoconversion.
Support (if any): Funding: NIH NINDS R44NS127696
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Introduction: The “headpulse” (HP) is: a novel biological phe-
nomenon; generated by cardiac contractile forces impacting the 
human head and dissipated by the brain; measurable using accel-
erometers with a time-domain varying signal; does not occur in 
sitting adults. Our goal was to characterize night-time HP pat-
terns and to determine prevalence and occurrence during sleep 
(SP) stages.
Methods: Cognitively healthy subjects (N=22, 10 female) under-
went 50 HP device recordings during sleep, with 25 simultaneous 
HP and SP recordings. HP was recorded using a UCSF-designed 
headband with force transducers on the right temporal scalp 
(analyzed through MATLAB). Sleep Profiler (Advanced Brain 
Monitoring Inc) was used to assess sleep in 30 sec epochs. The 
SP/HP data were aligned and analyzed in register.
Results: A total of 252 hours of combined HP and SP record-
ings were obtained from subjects (median age 45 years (IQR 
25-68)). Transient increases in HP forces began just prior to 
sleep onset, with increased magnitudes over the sleep period now 
termed HeadPulse Sleep Bursts (HPSB). HPSB were present in 
all 22 subjects. The number of HPSB in subjects with at least 
4hrs of sleep had a median range of 142 [92-220], a median fre-
quency of 0.42 HPSB/min (IQR 0.31-0.62), or 0.007 Hz. Two 
subjects had remarkably periodic HPSB, occurring every 50 sec-
onds or every 2 minutes. HPSB occurred at a differential rate of: 
1 (laying down, wake prior to sleep onset): 1.30 (N1): 0.80 (N2): 
0.92 (N3): 0.82 (N1-N3): 0.87 (REM); none of these differences 
were significant (t-test).

Conclusion: This is the second, but larger report of HPSB occur-
ring in all cognitively healthy humans, independent of sleep 
stage. HPSB began during wake while attempting sleep n all sub-
jects and are not present in awake, upright subjects not preparing 
for sleep. The relative low frequency of these bursts, 0.31 – 0.62/
min range (0.005 – 0.01 HZ) has no parallel in human sleep but 
matches the MRI-assessed rate of CSF transient reversal flow in 
the cerebral aqueduct in sleeping humans. Thus HPSB could be 
a novel biomarker.
Support (if any): The John Madden Family, Rainwater 
Charitable Foundation, NIH R01AG060477, R01AG064314
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IN LATINOS WITH DEMENTIA
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Introduction: Ambulatory blood pressure (BP) monitoring 
encapsulates 24-h BP patterns across the sleep-wake cycle and 
provides a comprehensive assessment of BP regulation with 
certain features, such as sleep-time dipping, that can better pre-
dict health outcomes than traditional office BP measurements. 
However, 24-h BP patterns remain understudied in Latino pop-
ulations, especially older adults. This pilot study investigated the 
feasibility of continuously ambulatory BP monitoring blood 
pressure with portable devices in Latinos with dementia.
Methods: Eight participants (4 with Alzheimer’s disease, 1 with 
Frontotemporal dementia, 3 controls; age range 45.8-80.3 years) 
from the ReDLat cohort (Multi-Partner Consortium to Expand 
Dementia Research in Latin America) were enrolled for a 48-h 
ambulatory BP assessment with hourly measurements using a 
portable arm-cuff device. Participants also answered six questions 
to evaluate: (1) device adaption, (2) measurement frequency toler-
ability, (3) study duration acceptability, (4) perceived value of the 
assessment, (5) willingness to perform the assessment again, and 
(6) likelihood of recommending the assessment to others.
Results: The study yielded high-quality recordings with mini-
mal missing BP measurements (range: 0%-14.1%; mean: 8.9%). 
Device adaptation improved over time, with 75% (6/8) report-
ing better tolerance on the second day and 25% (2/8) reporting 
consistently good tolerance across both days. All participants 
reported that hourly BP measurement was tolerable, and major-
ity (7/8, 87.5%) found 48-h monitoring acceptable. Seven partic-
ipants (87.5%) believed that the assessment was valuable, were 
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willing to participate again, and likely recommend to others the 
assessment.
Conclusion: Our findings demonstrate that 48-hour ambulatory 
BP monitoring is feasible and well-tolerated among older Latino 
adults with mild to moderate dementia in Latin American set-
tings. Further feasibility testing should be performed in large 
samples and other populations, including individuals at later 
stages of dementia and in different countries.
Support (if any): K99AG083234 and R01AG083799
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Introduction: Disordered sleep is reportedly common in chil-
dren with Lennox-Gastaut Syndrome (LGS), a severe and often 
intractable epilepsy syndrome. Despite the potentially severe 
sequelae, the sleep of children with LGS has not been system-
atically studied. To inform future study design, we conducted 
a pilot study to determine what methods of ambulatory sleep 
assessment are most feasible in this population.
Methods: Families were invited to participate in a polysomnogram, 
a home sleep apnea test (WatchPAT), use an Apple Watch nightly, 
and fill out daily sleep logs, for up to 4-weeks. Polysomnograms and 
WatchPATs were completed within a 1-month period. The Pediatric 
Sleep Questionnaire was administered at the beginning and end of 
the study. Participants rated convenience, ease of use, perceived 
accuracy, how time consuming a modality was, comfort, and their 
most preferred method on a Likert scale (‘1’ = strongly disagree and 
‘5’ = strongly agree for the listed domains; ‘1’ = most preferred and 
‘5’ = least preferred for preference rating).
Results: 15 participants (mean age of child 12.2±3.1 years; 
58% female) filled out the feasibility questionnaire. Participants 
remained in the study for 16.9±7.0 days and wore an Apple 
Watch for 13.8±9.1 days. Parents found questionnaires to be the 
most convenient option (4.1 ± 0.9), closely followed by the Apple 
Watch device (not the app; 3.7±1.6); whereas the WatchPAT and 
polysomnograms were considered the least convenient options 
(2.4±2.1 and 2.4±2.0 respectively). The Apple Watch device was 
the most preferred modality (1.6±1.0) and the polysomnogram 
was the least preferred modality (4.1±1.4). The WatchPAT was 
preferred (3.3±1.4) compared to the polysomnogram. Two out 
of three participants’ sleep apnea tests yielded similar results 
(AHI 0.1; pRDI 2.8, AHI 26.5; pRDI 25) whereas one yielded 
dissimilar results (AHI 7, pRDI 26.5).
Conclusion: It may be feasible to conduct a longitudinal study 
of sleep in children with LGS over 2 weeks. WatchPATs might be 
a feasible alternative to a polysomnogram in appropriate scenar-
ios. With optimization of the sleep measurement app, the Apple 
Watch device could be a highly preferred option for ambulatory 
sleep assessment.
Support (if any): Cure LGS 365 Research Grant, Lennox-
Gastaut Syndrome Foundation; K12TR004374
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CHARACTERISTICS OF SLEEP DISTURBANCE IN 
PATIENTS WITH MOYAMOYA
Mudassar Ahmad1, James Klaas2, Giuseppe Lanzino2, 
Stuart McCarter2, Erik StLouis2, Lorenzo Rinaldo2, 
Diego Carvalho2

1 Mayo Clinic, Rochester MN, 2 Mayo Clinic

Introduction: Moyamoya is characterized by idiopathic, pro-
gressive, large intracranial arterial steno-occlusion, affecting the 
anterior circulation of the brain. Common presentations include 
strokes, seizures, and headaches, which have been associated 
with poor sleep quality and sleep disorders in the general pop-
ulation. However, to our knowledge, sleep quality has not been 
previously investigated in Moyamoya disease. The aim of this 
study was to characterize self-reported sleep quality, sleepiness, 
sleep disorder diagnoses in patients with Moyamoya syndrome, 
and to explore possible association between sleep disturbance 
and quality of life in these patients.
Methods: We analyzed consecutive patients with Moyamoya 
evaluated at our institution who completed the Pittsburgh 
Sleep Quality Index (PSQI) and the Epworth Sleepiness Scale 
(ESS). We also abstracted the Patient-Reported Outcomes 
Measurement Information System (PROMIS) to measure per-
son-centered physical, mental and social wellbeing.
Results: We studied 23 patients with mean age 41.8 ± 12.1 years 
old having disease duration of 3 ± 4.4 years. 15 (65.2%) had 
ischemic strokes. Mean total PSQI score was 6.9 ± 2.9, and 17 
(73.9%) had poor sleep quality (PSQI>5). Mean sleep efficiency 
was reduced at 80 ± 17%. Although Median ESS was 6 (IQR 
3.25 – 8), most patients (91.3%) reported at least mild daytime 
dysfunction (Component 7≥1). Mean PSQI component scores 
(0 – 3 severity, 3 is worse) were 1.29 ± 0.62 (subjective quality), 
1.1 ± 0.73 (sleep latency), 1.04 ± 0.83 (sleep duration), 0.87 ± 
1.01 (sleep efficiency), 1.22 ± 0.52 (sleep disturbances), 0.3 ± 0.88 
(sleep medication), and 1.1 ± 0.52 (daytime dysfunction). The 
total PSQI score was positively correlated with PROMIS score 
(r=0.47, p=0.044). Only one patient was diagnosed with obstruc-
tive sleep apnea and three with chronic insomnia.
Conclusion: Poor sleep quality appears to be a frequent prob-
lem in patients with Moyamoya disease. Sleep disturbance 
severity was similar to previous findings in clinical stroke 
populations. The apparent mismatch between subjective sleep 
disturbance and sleep disorder diagnoses suggest that sleep dis-
orders are likely underdiagnosed in Moyamoya patients. The 
relationship between PSQI and PROMIS scores suggests that 
sleep disturbance may significantly affect quality of  life in these 
patients.
Support (if any): 
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ASSOCIATION BETWEEN SLEEP DURATION AND 
PSYCHOMOTOR VIGILANCE TEST METRICS
Michael Koenig1, Nathan Nesbitt1, Emmanuel Mignot2, 
Anne Morse3, Ulysses Magalang4, Brendan Keenan5, Allan Pack6

1 The Ohio State University Wexner Medical Center, 2 Stanford 
University, 3 Geisinger Commonwealth School of Medicine 
Geisinger Medical Center Janet Weis Children’s Hospital,, 4 The 
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Ohio State University, 5 University of Pennsylvania, 6 University of 
Pennsylvania Perelman School of Medicine

Introduction: Previous studies suggest an association between 
short and long sleep duration and adverse health outcomes, 
including impaired cognitive function. Using sleep diary and 
psychomotor vigilance test (PVT) data, we evaluated the rela-
tionship between sleep duration and vigilance/alertness.
Methods: De-identified data from adults enrolled in the Stanford 
Technology Analytics and Genomics in Sleep (STAGES) study 
was obtained from the National Sleep Research Resource. Data 
included demographics, questionnaires, polysomnography, sleep 
diaries, and a 3-minute PVT. Average sleep duration per night 
was calculated for each patient using sleep diary entries over 
two weeks. The primary outcomes from the PVT were the mean 
reciprocal of the response time (mean RRT) and the number of 
355 msec lapses. Analysis of covariance (ANCOVA) was used 
to compare PVT outcomes among five groups based on aver-
age sleep duration: < 6 (n=33), 6-7 (n=100), 7-8 (n=272), 8-9 
(n=254), and ≥ 9 (n=106) hours. Covariates included age, sex, 
body mass index (BMI), apnea-hypopnea index (AHI), Patient 
Health Questionnaire-9 (PHQ-9), time PVT was taken, and edu-
cational level.
Results: A total of 765 patients [44% male; age 45.2±14.6 years; 
BMI 31.3±9.10 kg/m2; AHI 16.2±22.0 events/hour; mean±SD] 
were included. The mean sleep duration was 7.88±1.12 hours/
night. In covariate-adjusted analyses, both mean RRT (p=0.005) 
and number of 355 msec lapses (p=0.001) significantly differed 
based on average sleep duration. Slower response speed and 
more lapses occurred in patients with short (< 6 hours; mean 
[95% CI] of 3.16 [3.05, 3.27] 1/s and 13.6 [9.50, 17.8] lapses) and 
long (≥ 9 hours; 3.14 [3.08, 3.21] 1/s and 14.7 [12.3, 17.1] lapses) 
sleep duration, compared to those sleeping 6-7 (3.30 [3.24, 3.35] 
1/s and 8.89 [7.28, 10.5] lapses), 7-8 (3.24 [3.20, 3.27] 1/s and 11.1 
[9.92, 12.4] lapses) or 8-9 (3.24 [3.20, 3.27] 1/s and 10.5 [9.38, 
11.6] lapses) hours.
Conclusion: These data suggest that individuals who report 
either short (< 6 hours) or long (≥ 9 hours) sleep duration have 
worse alertness and vigilance based on PVT. This is consistent 
with the “U-shaped” relationship reported between sleep dura-
tion and other health outcomes in prior studies.
Support (if any): NIH grant P01 HL160471
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MORNING BRIGHT LIGHT THERAPY IMPROVES 
SLEEP AND SYSTEMIC INFLAMMATORY PROFILES IN 
VETERANS AND NON-VETERANS WITH OR WITHOUT 
TRAUMATIC BRAIN INJURY
Jessica Brewer1, Jonathan Elliott1, Savanah Sicard1, 
Hannah Cunningham2, Andrea Hildebrand2, Allison Keil1, 
Brittany Ligman1, Mohini Bryant-Ekstrand1, Jessica Gill3, 
Bradley Dengler4, Miranda Lim2

1 VA Portland Health Care System, 2 Oregon Health & Science 
University, 3 John’s Hopkins University, School of Nursing, 4 
Military Traumatic Brain Injury Initiative

Introduction: Sleep-wake disturbances frequently present in 
Veterans with mild traumatic brain injury (mTBI). These TBI-
related sleep impairments confer significant burden and com-
monly exacerbate other functional impairments. Therapies to 
improve sleep following mTBI are limited and studies in Veterans 

are even more scarce. In our previous pilot work, morning bright 
light therapy (MBLT) was found to be a feasible behavioral sleep 
intervention in Veterans with a history of mTBI; however, this 
was single-arm, open-label, and non-randomized, and therefore 
was not intended to establish efficacy. The present study extends 
this preliminary work as a fully powered, sham-controlled, par-
ticipant-masked randomized controlled trial.
Methods: Veterans and non-Veterans with and without TBI 
were randomized in a 2:1 allocation ratio to: 1) active: MBLT 
(n=93), and 2) sham: deactivated negative ion generator (n=46); 
each with identical engagement parameters (60-min duration; 
within 2-hrs of waking; daily). Participant masking via decep-
tion balanced expectancy assumptions across arms. Assessments 
were completed following a 14-day baseline (pre-intervention), 
28-days of device engagement (post-intervention), and 28-days 
after the post-intervention assessment (follow-up). Outcomes 
included self-reported sleep (validated questionnaires and a 
daily sleep diary), objective sleep via wrist-based actigraphy, 
and peripheral proteomic profiling examining 250 inflammatory 
and 120 neurodegenerative biomarkers via NUcleic acid Linked 
Immuno-Sandwich Assay (NULISA) with Next Generation 
Sequencing.
Results: MBLT was associated with significant improvements 
in self-reported sleep (insomnia severity index (14±20%), and 
increased actigraphy-derived total sleep time (47±65 min). This 
was associated with increased time in bed (59±67 min), an ear-
lier bedtime (77±125 min) without change in wake time, and cor-
responding earlier mid-sleep time (37±72 min) consistent with 
a potential circadian phase advancement. Peripheral plasma 
assays demonstrate sweeping reductions in ~20 proinflamma-
tory cytokines and several pro-thrombotic clotting factors, as 
well as relevant neurodegenerative markers (e.g., pTau-217). No 
changes were observed in the sham arm.
Conclusion: MBLT improved actigraphy-derived sleep outcomes 
in Veterans and non-Veterans with and without traumatic brain 
injury. Objective and subjective sleep, mood, pain management, 
and blood-based pro-inflammatory cytokines improved post-
MBLT intervention. These results lead us to believe that MBLT 
could be used as a cost-effective and universal support therapy 
to those with disrupted sleep.
Support (if any): Military Traumatic Brain Injury Initiative 
(309698-7.01-65310), VA (I01RX004822)
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SLEEPOVER PROTOCOL: A FULLY REMOTE, 
MULTIMODAL SLEEP PHENOTYPING PACKAGE TO 
BENCHMARK DISEASE PROGRESSION AND RESPONSE 
TO THERAPY
Savanah Sicard1, Jonathan Elliott1, Hannah Cunningham2, 
Katherine Powers1, Cosette Olivo1, Jessica Brewer1, Miranda Lim2

1 VA Portland Health Care System, 2 Oregon Health & Science 
University

Introduction: Previous work supports sleep disturbances as a 
benchmark of disease progression. To understand this relation-
ship between sleep and health, efforts are emerging to observe 
sleep in clinical populations and to test sleep therapies. However, 
obtaining a detailed and long-term measure of sleep in human 
studies can prove challenging. Measuring sleep in a laboratory 
setting can provide a detailed description of sleep for short 
periods of time but interferes with natural sleep patterns, while 
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current remote approaches, such as sleep logs, can increase lon-
gitudinal feasibility but decrease the depth of data. To address 
this, we have developed SLEEp Phenotyping of Vitals, EEG, 
and Rhythms (SLEEPoVER), a protocol incorporating multi-
ple measures to provide a detailed description of natural sleep 
patterns derived from months to years of remote data collection.
Methods: SLEEPoVER utilizes 5 measures concurrently in a 
single comprehensive package. Daily sleep diaries administered 
via text message and electronic questionnaires provide subjective 
measures of sleep, together with continuous wrist-based actig-
raphy, an under-the-mattress piezo-based sensor, and in-home 
unattended Type III polysomnography (PSG) provide objective 
sleep measures. Feasibility of this combined approach is pre-
sented from data collected within individuals over ~6 months.
Results: There were 94 participants. Sleep diaries had the high-
est overall data completeness of 93%, followed by PSG at 90%, 
subjective sleep questionnaires at 85%, mattress sensors at 62%, 
and actigraphy at 57%.
Conclusion: These findings demonstrate the feasibility of sleep 
diaries, questionnaires and in-home polysomnography to be 
used in conjunction for longitudinal and remote observation 
of sleep in clinical populations. Technical complications limited 
data completeness of actigraphy and mattress sensor devices 
independent from adherence to the protocol. Future work will 
utilize these multimodal sleep measures to generate compre-
hensive phenotypes for classification of disease progression and 
response to sleep therapies.
Support (if any): VA CSRD Merit CX002022, NIH NINDS 
RF1 NS128966, NIH NIA R61 AG080614, DoD PRP 
HT9425-24-1-0774
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CAREGIVER RELATIONSHIP, BURDEN, AND SLEEP 
PROBLEMS: PATIENT SLEEP DISTURBANCES ON 
SPOUSE CAREGIVERS VS. CHILD CAREGIVERS
Danielle Paisley1, Diviya Khullar2, Jessie Song1, Anna Papazyan3, 
Mary-Lynn Brecht4, Jennifer Martin5, Brent Mausbach6, 
Raeanne Moore6, Yeonsu Song7

1 UCLA, 2 University of California, Los Angeles,, 3 University of 
California, Los Angeles, 4 University of California Los Angeles, 5 
VA Geriatric Research, Education, and Clinical Center, VA Greater 
Los Angeles Healthcare System, 6 University of California, San 
Diego, 7 School of Nursing, University of California Los Angeles

Introduction: Caregiving for people living with cognitive impair-
ment often imposes significant physical and emotional burdens on 
caregivers. These challenges are compounded when care recipients 
experience sleep problems, which can disrupt caregivers’ sleep. This 
study aimed to explore the relationship between sleep problems in 
care recipients and caregivers, as well as caregiving characteristics.
Methods: Data were collected from 177 caregivers who par-
ticipated in a phone screening for an ongoing clinical trial 
(NCT05452031) evaluating a dyadic sleep intervention for peo-
ple with dementia and their caregivers. Sleep problems in care 
recipients were assessed using the Neuropsychiatric Inventory 
(NPI) sleep subscale. Caregiver sleep quality was measured using 
the Pittsburgh Sleep Quality Index (PSQI). Caregiver burden was 
assessed based on the number of activities of daily living (ADLs) 
and instrumental ADLs (IADLs) requiring assistance. Caregiver 
type (spouse, adult child, or other) was also collected. Data were 
analyzed using Pearson correlations and Student’s t-tests.

Results: Caregivers of care recipients who experienced early 
morning awakenings (PSQI: 9.9 ± 4.5vs. 7.7 ± 3.7, p = 0.027) and 
nighttime behaviors (PSQI: 10.0 ± 3.2 vs. 7.5 ± 4.4) reported sig-
nificantly poorer sleep quality, indicated by higher PSQI scores. 
The number of sleep problems reported by care recipients was 
positively correlated with ADL/IADL assistance (r = 0.33, p < 
0.001), suggesting that caregivers managing frequent sleep dis-
turbances face a heavier caregiving load. Adult child caregivers 
reported significantly more sleep problems in their care recip-
ients compared to spousal caregivers (3.5 ± 2.0 vs. 2.9 ± 1.7 
respectively, p = 0.040).
Conclusion: Sleep problems in care recipients are associated with 
poor sleep quality in caregivers, highlighting the importance of 
addressing sleep issues within the caregiving dyad. The findings 
also reveal the differential impact of sleep disturbances on car-
egiver burden, particularly based on the caregiver’s relationship 
to the care recipient. Adult child caregivers report both more 
sleep disturbances in their care recipients and a higher caregiving 
load compared to spouses. These findings emphasize the need for 
tailored interventions to alleviate caregiver burden, especially for 
adult child caregivers.
Support (if any): Dr. Jennifer L. Martin is an AASM member. 
Dr. Yeonsu Song is a AASM and SRS member.

Abstract citation ID: zsaf090.1285

1285
RATIONALE AND STUDY DESIGN OF SAMELISANT 
(SUVN-G3031) FOR THE TREATMENT OF CATAPLEXY IN 
TYPE 1 NARCOLEPSY PATIENTS
Ramakrishna Nirogi1, Vinod Kumar Goyal1, Jyothsna Ravula1, 
Pradeep Jayarajan1, Satish Jetta1, Anil Shinde1, Veera Raghava 
Chowdary Palacharla1, Santosh Kumar Pandey1, Abdul 
Rasheed Mohammed1, Rajesh Kumar Badange1, Renny Abraham1, 
Surendra Petlu1

1 Suven Life Sciences

Introduction: Samelisant (SUVN-G3031) is potent and selective 
histamine 3 receptor inverse agonist, which works by modulating 
the histamine system, a key part of the brain’s sleep-wake regu-
lation. Samelisant demonstrated wake-promoting and anticata-
plectic effects, in animal models relevant to narcolepsy.
Methods: Samelisant was evaluated in orexin knockout mice 
and orexin-B SAP lesioned rats for its effects on sleep/ wake 
and cataplexy using electroencephalography (EEG). Samelisant 
produced significant reduction in cataplectic like episodes in 
orexin knockout mice, similarly significant decrease in direct 
wake to REM sleep (DREM) episodes was observed in orexin-B 
SAP lesioned rats. Based on the evidence from animal studies, 
Samelisant is being evaluated in a Phase 2 proof-of-concept 
study in the USA and Canada to treat cataplexy in NT1 patients.
Results: This study is a placebo-controlled, double blind rand-
omized, parallel-group study. The study will recruit about 129 
NT1 patients with an established diagnosis of NT1 accord-
ing to the ICSD-3 or DSM-5-TR. After a prescreening period 
of 4-weeks, eligible patients will follow a titration schedule to 
gradually increase their dose of the investigational product 
for initial three weeks followed by stable dose treatment for 
additional five weeks. The primary endpoint of the study will 
be to evaluate change from Baseline in weekly cataplexy rate 
on Day 56. Secondary endpoints will include change from 
Baseline in Clinical Global Impression Scale-Severity (CGI-
S) score and Epworth Sleepiness Scale (ESS) score on Day 56. 
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Other exploratory endpoints will be change from Baseline in 
Clinical Global Impression of Change (CGI-C), Patient Global 
Impression of Change (PGI-C), Narcolepsy Severity Scale 
(NSS) score and 5-level EQ-5D version (EQ-5D-5L) on Day 56.
Conclusion: Outcomes from animal models of narcolepsy sug-
gest that Samelisant may have anticataplectic effects. The Phase-2 
study results may inform the therapeutic utility of Samelisant for 
the treatment cataplexy in NT1 patients.
Support (if any): 
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LONGITUDINAL SLEEP PHENOTYPING OF AUTISTIC 
INDIVIDUALS USING A NON-CONTACT BIOMOTION 
SENSOR IN THE HOME ENVIRONMENT
Devon Hansen1, Lucia Peixoto2, Annette Estes3

1 Washington State University, 2 Sleep and Performance Research 
Center, Washington State University, 3 University of Washington

Introduction: Sleep problems occur at a higher rate in autism 
spectrum disorder (ASD) than in typical development (TD). 
Polysomnography (PSG) is the gold-standard for collecting objec-
tive sleep data, but it is labor-intensive, intrusive, requires patients 
to stay overnight in an unfamiliar environment, and typically lim-
ited to one night of recording decreasing its validity and scalabil-
ity to larger cohorts of ASD individuals. We tested a non-contact 
biomotion sensor, the SleepScore Max (SSM) to determine the 
acceptability of longitudinal use and feasibility of estimating sleep 
characteristics in ASD and TD youth in the home.
Methods: 7 ASD (M=13.0y, SD=2.2y, with community ASD 
diagnosis) and 6 TD (M=13.3y, SD=2.3 y) individuals com-
pleted 2 weeks of at-home sleep monitoring using the device. 
Participants were between age 8-15 years, living with a caregiver, 
sleeping alone, and >80lbs. Caregivers completed an accepta-
bility questionnaire at the end of the study. Sleep metrics were 
analyzed using repeated-measures ANOVA with fixed effects of 
group (ASD vs TD), day, and their interaction. Pairwise com-
parisons of standard deviations determined differences in night-
to-night variability between groups.
Results: The ASD group exhibited more deep sleep (F=21.52, p< 
0.001), longer sleep onset latency (F=5.13, p=0.025), and increased 
total wake time (F=4.56, p=0.034), whereas the TD group had more 
light sleep (F=5.58, p=0.019), and total interruptions (F=12.79, p< 
0.001). Pairwise comparisons determined that the ASD group had 
greater night-to-night variability in REM sleep (t=-2.7, p=0.021). 
Caregivers reported the device to be highly acceptable (M=6.44; 
SD=1), reasonable to use (M=6.31; SD=1) and causing little to no 
discomfort (M=1.7; SD=1.2) on a 1-7 Likert scale.
Conclusion: Our results agree with previous PSG studies showing 
an increase in sleep onset latency and an increase in deep sleep 
in autistic individuals. These results provide preliminary evidence 
that a non-contact biomotion sensor can accurately measure and 
differentiate sleep between ASD and NT individuals in a natural-
istic and sensory friendly manner with high levels of acceptability 
and low participant burden. Non-contact sensors show great 
promise for long-term longitudinal characterization of sleep in 
the home to evaluate outcomes of sleep focused interventions.
Support (if any): 
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SLEEP QUALITY IN INPATIENTS HOSPITALIZED 
WITH AN ACQUIRED BRAIN INJURY: A QUALITATIVE 
EXPLORATION
Poppy Gardiner1, Frank Jackson2, Gregory Carter2, 
Gabriela León1, Ellie Bruce1, Matthew Layton1

1 Elson S. Floyd College of Medicine, Washington State University, 
Spokane, Washington, USA, 2 Providence St. Luke’s Rehabilitation 
Medical Center, Spokane, Washington, USA

Introduction: Sleep is essential for recovery from severe medical 
conditions, yet disturbed sleep is a pervasive issue during hospi-
talization. Over half of inpatients with an Acquired Brain Injury 
(ABI) (Traumatic Brain Injury (TBI) or non-TBI, e.g., stroke) 
experience disturbed sleep while hospitalized, with insomnia and 
fragmented night-time sleep frequently reported. Sleep distur-
bances can delay neurorehabilitation and lead to excessive daytime 
sleepiness, presenting a significant barrier to ABI recovery and 
therapy engagement. Despite this, research regarding ABI and 
sleep quality among inpatients remains sparse, with more efforts 
needed to identify effective areas for intervention. A recommended 
first-step in intervention development is to conduct qualitative 
research with the target population. In inpatient ABI, this quali-
tative data is lacking. To address this, the current study aimed to 
explore inpatient perspectives of sleep quality during hospitaliza-
tion for ABI.
Methods: As part of  a broader qualitative project involv-
ing hospital staff  and outpatients, N=13 inpatients with 
ABI (66±17y; 10 males) were recruited from a large rehabil-
itation hospital in Washington, USA. N=7 inpatients had 
ischemic stroke, N=4 had TBI, and N=2 had other non-TBI. 
On average, participants were 20 days post-ABI and 9 days 
post-admission, having received primary emergency care in 
other facilities. Semi-structured interviews were conducted to 
explore the nature and prevalence of  sleep/wake disturbances, 
factors contributing to these disturbances, and current night-
time care practices.
Results: Reflexive thematic analysis revealed five key themes: 
Insomnia Symptoms; Nighttime Care Provision; Pain, Mental 
Health, and Other Comorbidities; The Hospital Environment; 
and Daytime Therapy Engagement.
Conclusion: Study findings can inform the future development 
of  sleep interventions for inpatients with ABI. Interventions 
could include clustering nighttime care (e.g., conducting 
observations and administering medication simultaneously) 
to reduce nighttime disruptions and alleviate insomnia symp-
toms. Interventions should also look to address pain, mental 
health, and other comorbidities which influence sleep quality. 
The hospital environment (primarily, excessive noise and light) 
emerged as a significant concern, highlighting an inpatient-spe-
cific issue. A cyclical relationship between nighttime sleep 
quality and daytime therapy engagement was also explored. 
Ongoing data collection will provide further insights, with the 
results and conclusions presented here representing an early 
snapshot of  the broader study.
Support (if any): N/A
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MILD TRAUMATIC BRAIN INJURIES AND THE 
INTERACTION BETWEEN SLEEP AND COGNITIVE 
DYSFUNCTION
Lauren Elmore1, Sarah Emert1, Alisa Huskey2, Emme Tucker1, 
Cordell Stover1, William Killgore2

1 Idaho State University, 2 The University of Arizona

Introduction: Mild Traumatic Brain Injuries (mTBIs) are associ-
ated with symptoms such as headaches, fatigue, mood changes, 
cognitive dysfunction, hindering executive functioning, atten-
tion, processing speed, and memory. Prior research has also 
implicated mTBIs in the development of sleep dysfunction 
and circadian rhythm disorders, and this has been associated 
with further neurocognitive degeneration. However, a lack of 
research exists examining how sleep dysfunction in individuals 
with mTBIs impacts specific cognitive domains. This study aims 
to examine the relationship and influence that sleep has on mTBI 
symptomology and cognitive dysfunction.
Methods: Adults with mTBIs (N= 167; Mage=24.41 years, 
59% female) completed self-report questionnaires that assessed 
symptomology associated with mTBIs (RPCSQ), sleep (DSIQ), 
and personality (PAI; used to assess thought dysfunction). 
Participants also completed cognitive testing to assess execu-
tive functioning (D-KEFS). A multivariate analysis of variance 
assessed concussive symptomology’s association with cognitive 
domains and sleep disturbance. Moderation analyses assessed 
sleep’s influence on the relation between symptomology and cog-
nitive dysfunction.
Results: There was a significant effect on cognitive dysfunction 
and sleep based on mTBI symptomology: PAI Thought dys-
function: F(1, 42) = 2.015, p =.002, partial η2 =.463 D-KEFS 
Number-Letter Switching: F(1, 42) = 2.129, p =.001, partial η2 
=.477 D-KEFS Color Word Interference: F(1, 42) = 2.115, p 
=.001, partial η2 =.476 Sleep disturbance: F(1, 42) = 1.929, p 
=.004, partial η2 =.453 Sleep disturbance did not moderate the 
relationship between mTBI symptomology and cognitive task 
performance.
Conclusion: Results of this study replicate previous research 
that suggests mTBIs impact sleep and cognitive domains, like 
concentration, confusion, disorganization, and executive func-
tioning. Despite previous literature on sleep and cognition, 
it indicates sleep does not moderate the relationship between 
mTBIs and cognitive dysfunction, suggesting an alternative rela-
tional mechanism. Future research should examine sleep’s role 
in cognitive dysfunction in mTBIs given its potential neurode-
generative effects.
Support (if any): This project was funded by a USAMRAA 
Grant (W81XWH-12-1-0386) to WDSK
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PRESENCE AND IMPACT OF BLAST-INDUCED 
TRAUMATIC BRAIN INJURY ON SLEEP HEALTH IN 
POST-9/11 VETERANS
Harshitha Mergey Devender1, Mahrukh Riaz1, Thomas Alexander2, 
John Konikkara1, Steven Cassady1, Montserrat Diaz-Abad3, 
Anays Sotolongo2, Mehrdad Arjomandi4, Silpa Krefft5, 
John Osterholzer6, Bradley Richmond7, Michael Falvo2, 
Danielle Glick3
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Center, 6 Ann Arbor VA Medical Center, 7 Nashville VA Medical 
Center

Introduction: In the post-9/11 conflicts in Southwest Asia and 
Afghanistan, traumatic brain injury (TBI) and blast exposure 
have been recognized as signature injuries. This is often accom-
panied by psychological health issues such a post traumatic 
stress disorder (PTSD). We have previously shown this group 
suffers from insufficient and disturbed sleep. The present study 
aims to examine the impact of blast-related TBI on sleep quality 
and psychological health.
Methods: Veterans enrolled in the Post-Deployment 
Cardiopulmonary Evaluation Network (PDCEN) underwent 
evaluation at five separate VA sites for unexplained dyspnea. 
Included in this in-depth evaluation were questionnaires inclu-
sive of demographic information, the Brief  Traumatic Brain 
Injury Scale (BTBIS), the Pittsburgh Sleep Quality Index (PSQI), 
and emotional health evaluations. The group was dichotomized 
based on the likely presence of blast-related TBI, defined as a 
positive BTBIS screen. Sleep dysfunction was defined as having 
a total PSQI score greater than or equal to 10. A multivariable 
logistic regression model was used to examine the association 
between TBI and sleep dysfunction, adjusted for age, sex, body 
mass index (BMI), race, anxiety, depression, and PTSD.
Results: A total of 301 veterans completed questionnaires. 
Respondents were aged 46 ± 9 years and mostly white males 
with an average BMI of 31.5 ± 7.1 kg/m2. Most veterans served 
in the Army or multiple branches of the military. Sleep qual-
ity was overall abnormal with 73% having PSQI >10, average 
PSQI 12.3 ± 4.4, and mean sleep duration of 5.2 ± 4.1 hours. 
Blast-related TBI was present in 86 veterans (28.6%) and asso-
ciated with increased odds of having sleep dysfunction (aOR 
2.8, 95% CI 1.2-6.8), with average PSQI 13.6 ± 4.0 among those 
with blast-related TBI and 11.8 ± 4.5 among those without (p = 
0.003). Anxiety, depression, and PTSD were also more common 
when TBI was present, though only depression met significance.
Conclusion: In this group of post-9/11 veterans with exposure to 
burn pits and other airborne hazards, the presence of blast-in-
duced TBI was associated with an increased risk of sleep dis-
turbance and mood disorder. Future analysis will focus on the 
impact of blast-induced TBI on sleep disordered breathing.
Support (if any): US Department of Veterans Affairs
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AMINO ACID SUPPLEMENTATION IMPROVES SLEEP IN 
OLDER ADULTS WITH TRAUMATIC BRAIN INJURY AT 
RISK FOR NEURODEGENERATION
Hannah Cunningham1, Jonathan Elliott2, Cosette Olivo2, 
Savanah Sicard2, Jessica Brewer2, Katherine Powers2, 
Sarah Happ2, Andrea Hildebrand1, Akiva Cohen3, Miranda Lim1

1 Oregon Health & Science University, 2 VA Portland Health Care 
System, 3 Perelman School of Medicine, Anesthesiology and 
Critical Care Medicine, University of Pennsylvania

Introduction: Older adults with a history of traumatic brain 
injury (TBI) are more likely to experience chronic sleep distur-
bances and cognitive impairments, elevating their risk of future 



A556

B. Clinical Sleep Science and Practice  X. Sleep and Neurologic Disorders

SLEEP, Volume 48, Supplement 1, 2025

neurodegeneration. Interventions to mitigate sleep and cognitive 
disturbances are critically needed. Our prior preclinical work 
demonstrated dietary supplementation with branched chain 
amino acids (BCAA: leucine, isoleucine, and valine), precur-
sors to de novo glutamate production, restore orexin/hypocretin 
neuron function, sleep-wake regulation, and memory in rodent 
models of TBI. The present study aims to translate this potential 
therapeutic approach to humans with a history of TBI.
Methods: Veterans with TBI (n=157) were recruited (135 eligi-
ble, 115 enrolled, with 106 allocated 1:1:1:1), in this double-blind, 
placebo-controlled randomized clinical trial comparing die-
tary BCAA supplementation at three dosages (high: 60g/day, 
medium: 40g/day, and low: 20g/day) with placebo (rice protein, 
60g/day) for 12-weeks. Primary outcomes included feasibility/
acceptability metrics, sleep (self-report, wrist-based actigraphy, 
overnight polysomnography) and neuropsychological testing, 
which were collected at baseline and 4-, 8-, and 12-weeks of 
intervention. Follow-up questionnaire-based assessments were 
collected at 4 and 12-weeks post-intervention.
Results: Of the 106 Veterans allocated/randomized, 49 have completed 
data collection (13 high, 8 medium, 14 low, and 14 placebo), 29 have 
withdrawn, and 57 are presently active. This interim analysis consid-
ers only the 78 who have completed or withdrawn (i.e., 65% of the 120 
target sample). We demonstrate overall retention of 63%, with most 
attrition by week 4 (15.7%; no difference across study arms). Protocol 
compliance was 95% for full adherence to intervention (5-7 days/week), 
and ~98% reported being very to extremely satisfied, with most com-
plaints attributed to gastrointestinal discomfort. In the high dose group, 
pre vs. post BCAA supplementation showed improved self-reported 
sleep (insomnia severity index scores, 13.6±2.8 to 8.9±2.9, p< 0.05) and 
actigraphy measures: total sleep time (6:23±1:04 vs. 7:04±1:08 hh:mm, 
p< 0.05), sleep onset latency (19.5±16.1 vs. 6.0±9.1 minutes, p< 0.05), 
and wake-after-sleep onset (65.7±26.0 vs. 47.8±23.1 minutes, p< 0.05).
Conclusion: Dietary BCAA supplementation is a feasible and 
acceptable home-based intervention to improve sleep in older 
adults with a history of TBI. Ongoing work will yield effective-
ness data related cognitive function, BCAA dosing and treat-
ment duration.
Support (if any): VA-BLRD-IK2-BX002712, VA-RRD-
IK2RX002947, VA-CSRD-MRA-#I01-X002022
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IMPROVING EQUITABLE ACCESS TO OSA CARE FOR 
HOSPITALIZED TRAUMATIC BRAIN INJURY VIA 
STAKEHOLDER-IDENTIFIED DETERMINANTS TO 
IMPLEMENTATION
Natalie Gilmore1, Deveney Ching2, Shannon Miles2, Marc Silva2, 
Alexa Watach3, Risa Nakase-Richardson2

1 James A. Haley Veterans’ Hospital, Tampa, FL, 2 James A. Haley 
Veterans’ Hospital, 3 University of Pennsylvania

Introduction: Despite high obstructive sleep apnea (OSA) prev-
alence (68%) during a time of critical neural repair following 
hospitalized traumatic brain injury (TBI), OSA screening and 
diagnosis is uncommon in TBI healthcare settings. Unrecognized 
OSA is problematic given its association with increased morbid-
ity and early mortality. A recent multicenter comparativeness 
effectiveness trial (NCT 03033901) identified the best screening 
and diagnostic approach for use during inpatient rehabilitation 
following TBI. To support access to OSA management for a dis-
abled population that experiences healthcare disparity, the study 

team leveraged stakeholder engagement to identify determinants 
(factors that facilitate or hinder) clinical translation of findings 
(OSA screening, diagnosis).
Methods: Stakeholders involved in the trial (n = 37) compris-
ing individuals with lived experience of TBI; providers (reha-
bilitation, sleep medicine), researchers, industry representatives, 
healthcare administrators and policy professionals were asked 
to identify key considerations for translating findings into real-
world practice. At trial conclusion, respondents were asked to 
answer, “What are the key things we need to consider to move 
the study results into real-world practice?” via a graffiti wall 
technique. Rapid content analysis was used to generate themes 
and validated by a third rater with TBI and OSA expertise.
Results: Responses resulted in the identification of seven deter-
minants to OSA screening and diagnostic tool implementation 
during inpatient rehabilitation. Thematic analysis revealed 
the following needs: 1) Improve societal understanding of the 
importance of sleep, 2) Increase motivation/understanding of 
the need for OSA identification and treatment, 3) Research to 
identify the impact of OSA on TBI outcomes; 4) Understanding 
the cost to implementation of OSA management in inpatient 
settings, 5) Improve reimbursement for OSA management dur-
ing inpatient rehabilitation, 6) Address logistical considerations 
of implementing screening, diagnosis, and treatment during 
hospitalization, and 7) Develop/adapt interventions to improve 
positive airway pressure compliance in a disabled population 
(hospitalized TBI) at risk for healthcare disparity.
Conclusion: This study identified determinants of clinical trans-
lation of screening and diagnostic tools for OSA in TBI from 
multiple stakeholder perspectives. These findings will inform 
future patient-, provider-, system-, and policy-level interventions 
to reduce healthcare disparity in TBI by improving access to 
high-quality OSA care.
Support (if any): PCORI: CER-1511-33005; CDMRP: 
HT9425-23-1-0621
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IMPACT ON PATIENTS’ PERCEIVED SLEEP QUALITY BY 
BED LOCATION IN THE INPATIENT NEUROLOGY UNIT
Christine Ly1, Sullafa Kadura1

1 University of Rochester Medical Center

Introduction: While sleep plays a critical role in restoration of 
health and wellbeing, sleep disruptions during hospitalization pro-
long the recovery period and increase mortality. Our recent sur-
vey-based observational study revealed differences in perspectives 
on sleep disruptions in the neurology unit between patients and 
staff. In this study, we will further investigate how patients’ sleep 
quality is affected by bed location in the inpatient neurology unit.
Methods: We analyzed the data from a previously performed 
survey-based observational study on a 25-bed inpatient neu-
rology unit at an academic medical center from April 2021 to 
October 2022. The unit was analyzed in three main areas: corri-
dor, front, and back. Questionnaires used to assess patients’ pre-
vious night’s sleep included the Consensus Sleep Diary (CSD), 
the Karolinska Sleep Diary (KSD), and the Potential Hospital 
Sleep Disruptions and Noises Questionnaire (PHSDNQ). 
Nurses were asked which rooms they perceived to have the most 
disruptions. We used unpaired t-tests for statistical analysis.
Results: 224 out of 256 responses were analyzed. Of the 112 
patients in shared rooms, 58 stayed in beds by the door while 54 
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were in beds by the window. Patients in shared rooms perceived 
their sleep to be more disrupted by medical interventions (vital 
signs, tests, and neurologic checks) compared to those in private 
rooms (1.971 ± 0.1.057, 1.58 ± 0.938, p = 0.004). Overall, there 
were no significant differences in sleep quality between shared 
and private rooms. Although nurses reported the front rooms 
closest to the nursing station to be the most disrupted, patients 
perceived no differences between the corridor, front, or back 
rooms. Interestingly, in the front shared rooms, patients perceived 
better sleep quality based on the KSD (sleep quality, restorative, 
restful, sleep throughout) in the bed by the door than by the 
window (3.356 ± 1.278, 2.553 ±1.079, p = 0.028). Additionally, 
perceived total sleep time (minutes) was higher for those by the 
door than window (417.69 ± 174.71, 304.74 ±146.38, p = 0.023).
Conclusion: There continues to be differences between perceived 
disruptions between the staff  and the patients in the inpatient 
neurology unit. Further studies are needed to improve sleep 
quality in the neurology unit.
Support (if any): 
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PREVALENCE OF STROKE AND TIA IN INSOMNIACS 
AND SLEEP EVALUATION DIFFERENCES: A TERTIARY 
CENTER PERSPECTIVE
Amna Sohail1, Emily Fisher1, Saagar Sheth1, Chad Aldridge1

1 University of Virginia

Introduction: Sleep is essential for neuronal, metabolic and vas-
cular health. Insomnia increases stroke risk through development 
of hypertension, diabetes mellitus and hyperlipidemia. Stroke 
causes insomnia by altering sleep architecture. Insomniacs had 
a 54% stroke risk with a prevalence of 2.71% over 4 years in the 
community. About 50% of stroke patients have insomnia and 
only 7% undergo appropriate evaluation.
Methods: To evaluate the prevalence of stroke and Transient 
Ischemic Attack (TIA) in insomniacs and differences in sleep 
evaluation in those with cerebrovascular events, we performed 
a retrospective chart review. ICD 10 codes were utilized to iden-
tify insomniacs over last 6 years, aged 18 to 89 years. Based on 
reported prevalence of stroke in insomniacs, 651 patient charts 
were randomly selected from the 7000 identified.
Results: Prevalence of any stroke and TIA was 9.98%, 95% CI 
[7.7%-12.4%]. Ischemic stroke and TIA were the common cere-
brovascular events (92%). Pre-stroke insomnia was present in 55% 
patients. Insomniacs with any cerebrovascular event were older 
(69 (56,80) vs 59 (42,69), p< 0.001). Sleep study was done in 76% 
insomniacs seen in a sleep clinic compared to 0.3% who were only 
seen by a primary care provider. Insomniacs with elevated BMI 
(p< 0.001), atrial fibrillation (p< 0.001), hypertension (p=0.011), 
diabetes mellitus (p< 0.001), hyperlipidemia (p< 0.001) or a cere-
brovascular event (p=0.03) were frequently evaluated with a sleep 
study. About 71% of insomniacs with any cerebrovascular event 
were evaluated by sleep specialist and 54% underwent a sleep 
study. About 13% of insomniacs with an additional sleep disorder 
had a cerebrovascular event. About 31% with any stroke or TIA 
had both sleep apnea and insomnia disorder. The odds of having 
any stroke or TIA did not significantly increase by having an addi-
tional sleep disorder (OR 1.71, 95% CI [0.95, 3.08]).
Conclusion: Prevalence of stroke and TIA is higher in insom-
niacs at tertiary centers. They are more often evaluated by sleep 
specialists and undergo a sleep study. This may be due to better 

access to sleep clinics and increased awareness of the negative 
effects of insomnia on vascular health amongst primary care 
providers resulting in higher sleep disorder screening, especially 
in stroke survivors.
Support (if any): 
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WHAT FACTORS INFLUENCE SLEEP HEALTH DURING 
RECOVERY AFTER STROKE?
George Fulk1, Karen Klingman2, Emily Peterson1

1 Emory University, 2 SUNY Upstate Medical University

Introduction: People post stroke (PPS) exhibit a variety of sleep 
disorders. PPS with poor sleep health (SH) often have worse out-
comes. However, the factors that may contribute to poor SH in 
PPS are poorly understood. The purpose of study was to explore 
factors that influence SH after stroke.
Methods: Data were collected at 10- (in the hospital), 60-, and 
90-days post stroke. SH was assessed based on the components 
of the Ru-SATED scale by combining data from actigraphy: 
regularity, timing, efficiency, and duration of sleep; and self- 
report of satisfaction and alertness. This provided a surrogate 
Ru-SATED (S-Ru-SATED) SH score between 0 and 12, with 
higher scores indicating better SH. Common stroke outcomes 
were taken at each time point: Montreal Cognitive Assessment 
(MOCA), Barthel Index (BI), Patient Health Questionnaire 9 
(PHQ-9), and self-selected gait speed (GS). To assess the rela-
tionship between the S-RU-SATED and potentially predictive 
covariates, we used a cumulative link mixed model. This method 
combines features of ordinal regression with mixed effects mod-
eling. We estimated the cumulative probabilities of the response 
falling into or below each category of the S-Ru-SATED as a 
function of fixed effects (fixed predictive covariates included 
PHQ-9, BI, GS, MOCA, sex, age, and time post-stroke), and 
subject-specific random effects which captures the variability 
across subjects accounting for time dependencies in the data.
Results: Data from 90 PPS were used in the analysis. For the fixed 
effects, PHQ-9 had a significant negative estimate of -0.1327 (p 
< 0.001), indicating that for each unit increase in PHQ-9, the 
odds of being in a higher category of S-Ru-SATED decreased 
by approximately 12.4% holding other variables constant. The 
other predictors were not statistically significant.
Conclusion: Our findings suggest that people with greater lev-
els of depression may have poorer sleep health during the first 3 
months after stroke. Interestingly, differences between 60/90 days 
versus inpatient periods did not significantly influence SH. We 
would expect that SH would improve once participants were out 
of the hospital. Addressing depression early after stroke may be 
an important to improve SH in people who are recovering after 
stroke.
Support (if any): National Institutes of Health NINR, Award 
Number R01NR018979.
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COMPOSITIONAL DATA ANALYSIS TO EXPLORE THE 
ASSOCIATION BETWEEN SLEEP, ACTIVITY, AND 
SEDENTARY BEHAVIOR AFTER STROKE
George Fulk1, Karen Klingman2, Emily Peterson1

1 Emory University, 2 SUNY Upstate Medical University
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Introduction: People post stroke (PPS) often exhibit impaired 
sleep, lower levels of activity, and high levels of sedentary behav-
ior. The impact of these behaviors on stroke outcomes has tra-
ditionally been explored singularly. Compositional data analysis 
(CoDA) offers a unique method that combines 24-hour behav-
iors into a composition, which then can used for analysis. The 
purpose of this study was to use CoDA to analyze the composi-
tion of sleep, active, and sedentary behaviors and to explore its 
association with stroke related quality of life (S-QOL).
Methods: This was a cross-sectional study at 60 days post stroke. 
Participants wore an activity monitor (AM) for 7 days that measured 
time in sleep, active, and sedentary behaviors. Participants reported 
their S-QOL using the Stroke Impact Scale-16 (SIS-16). Depression 
(PHQ-9), gait speed (GS), and age were also measured as potential 
confounding covariates. CoDA was used to explore the composi-
tion of sleep, activity, and sedentary behaviors and the association 
between the composition of these behaviors and S-QOL. Multiple 
linear regression (MLR) analyses were performed using the trans-
formed isometric log-ratios of the composition of behaviors with 
depression, gait speed, and age as covariates to explore the associa-
tion between S-QOL and the composition.
Results: 58 participants wore an AM for 5.4 (1.4) days. The com-
positional mean of sleep, active, and sedentary behaviors in a 
24-hour period was 36.4% in sleep, 8.3% in active, and 55.3% in 
sedentary behaviors. The composition of behaviors was signifi-
cantly associated with S-QOL (p=0.0004), r2 of 0.69. Gait speed 
(p=0.0002) and depression (p=0.0003) were significant co-variates.
Conclusion: Participants spent most of their day in sedentary 
behaviors. CoDA provides a unique method to assess the com-
position of behaviors across a 24-hour period in people with 
stroke that may be more appropriate than examining each indi-
vidual behavior because changing time in one behavior necessi-
tates change in one of the other two behaviors across a 24-hour 
period. The composition of sleep, activity, and sedentary behav-
iors was significantly associated with S-QOL. Developing inter-
ventions to improve sleep and increase time in active behaviors 
may improve S-QOL
Support (if any): National Institutes of Health NINR, Award 
Number R01NR018979.
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SEVERITY OF OBSTRUCTIVE SLEEP APNEA SEVERITY 
AND EARLY CPAP USE IS ASSOCIATED WITH CPAP 
ADHERENCE IN A STROKE REHABILITATION 
POPULATION
Brian Wall1, Martha Billings1, Michael Nash1, Sandeep Khot1, 
Sofia Grande1, Chuck Bombardier1, Maggie Ramirez1, 
Devin Brown2, Belqeis Abatiyow1, Teresa Bryant1

1 University of Washington, 2 University of Michigan

Introduction: Continuous Positive Airway Pressure (CPAP) ther-
apy is a common and effective treatment for obstructive sleep 
apnea (OSA). Among patients with stroke and OSA, CPAP ther-
apy is associated with reduced stroke risk and improved recovery 
but is limited by generally poor adherence. We aimed to explore 
the association between clinical factors and the first 3 months 
of CPAP use within a stroke rehabilitation population who were 
provided with enhanced CPAP support.
Methods: Stroke patients admitted to inpatient rehabilitation 
(IPR) were enrolled and tested for OSA with a portable sleep 
apnea test. Eligible participants were provided CPAP for 3 

months along with a multicomponent CPAP adherence inter-
vention, including technical support, motivational interviewing, 
and mobile health interventions. Associations between demo-
graphics, stroke severity, and OSA-related factors and average 
CPAP use over 3 months were evaluated using t-tests.
Results: Thirty-three of 36 participants met criteria for OSA [mean 
age= 58 ± 11 years, 67% male, 52% non-Hispanic white (NHW)]. 
The mean respiratory event index (REI) was 21/hour and mean 
NIH Stroke Scale score was 6. Three participants withdrew from 
the study during IPR. Among the 30 remaining participants, mean 
nightly CPAP use over 3 months was 3.1 hours. Mean nightly CPAP 
use during IPR (3.3 ± 0.9 hours over a mean of 12.6 ± 2.4 days) 
was predictive of mean CPAP use after IPR (3.0 ± 1.1 hours), p = 
0.01 (linear model). Mean nightly CPAP use was 4.8 hours among 
those with REI ≥ 30 compared to 2.4 hours among participants 
with REI< 30 (p=0.04). Mean CPAP use did not differ by stroke 
severity, oxygen desaturation index, age, gender or obesity.
Conclusion: In this study of enhanced CPAP support initiated 
during stroke IPR, OSA severity, but not stroke severity, was 
associated with CPAP use over a 3-month period. CPAP use 
during IPR was associated with CPAP use after IPR. Further 
investigations regarding the relationships of stroke, sleep apnea, 
and CPAP adherence are warranted to improve outcomes for 
patients with these common, and often comorbid, conditions.
Support (if any): 
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OSA IS ASSOCIATED WITH INCREASED INCIDENCE OF 
PARKINSON’S DISEASE AND IS MITIGATED BY CPAP 
TREATMENT
Jasmine May1, Isabella Montano2, Lee Neilson3, Yeilim Cho4, 
Jeff Iliff5, Jonathan Elliott3, Gregory Scott3, Miranda Lim6

1 Oregon Healthy and Science University Hospital, 2 Oregon 
Health and Science University, 3 VA Portland Health Care System, 
4 University of Washington, School of Medicine, Department of 
Psychiatry and Behavioral Sciences, 5 University of Washington 
School of Medicine, 6 Oregon Health & Science University

Introduction: Prior work has demonstrated an association 
between Obstructive Sleep Apnea (OSA) and development of 
Parkinson’s Disease (PD), but these studies were limited by small 
sample size, limited duration, confounding by large-effect covar-
iates (e.g. age, race, smoking, comorbidities), and an inaccurate 
ICD-code-based definition of PD with positive predictive values 
below 50%. Herein we measure the impact of OSA and OSA 
treatment on subsequent incidence of PD by using the nation-
wide records of the US Department of Veterans Affairs, which 
spans 20+ years, includes 20+ million veterans, allows for adjust-
ment of important covariates, and leverages accurate and vali-
dated definitions of PD.
Methods: OSA was defined by ICD-10 code G47.33 (OSA+) 
along with two validated PD diagnosis case definitions (PPV 
76% and 90%). Outcomes included PD and death from any 
cause. CPAP use was captured in a free-text health record field 
called the HealthFactor. “CPAP+ Early” was defined as men-
tions of CPAP within 2 years of OSA diagnosis; “CPAP+ Late” 
indicated >2 years since OSA diagnosis.
Results: 1,552,505 OSA+ and 9,759,246 OSA- Veterans were 
identified. After weighting analysis and controlling for con-
founders (balancing of birthyear/age, sex, smoking status, race, 
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ethnicity, pseudo-randomization by covariates, and adjustment 
for competing risk of death) we found that OSA significantly 
increased the incidence of PD with 1.8 [1.4, 2.3] 95% CI, p < 
0.001) extra cases of PD per 1000 people at 5 years after OSA 
onset. “CPAP+ Late” had a similar incidence of PD to CPAP-. 
In contrast, “CPAP+ Early” had lower incidence of PD, with a 
reduction of 2.3 cases of PD (p < 0.001) 5 years after OSA.
Conclusion: OSA may be a modifiable risk factor for the devel-
opment of PD and potentially other synucleinopathies. Future 
work will involve optimizing and validating ascertainment of 
OSA diagnosis and CPAP usage.
Support (if any): VA CSRD (CDA2 IK2 CX00253) and VA 
Portland Health Care System PADRECC. (L.N.) VA BLRD 
(CDA-2 1 IK2 BX005760), John and Tami Marick Family 
Foundation, Collins Medical Trust Award, OHSU Medical 
Research Foundation New Investigator Award, and Oregon 
Parkinson’s Center Research Pilot Award. (G.D.S.) DoD 
Parkinson’s Research Program (PD230110). (J.E.E. and M.M.L.)
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ELECTROCARDIOGRAPHIC MEASURES OF 
AUTONOMIC FUNCTION AND HEART-BRAIN 
SYNCHRONIZATION DURING SLEEP AND RISK OF 
INCIDENT PARKINSON’S DISEASE
Sasha Milton1, Haoqi Sun2, Robert Thomas2, Farhad Kaffashi3, 
Kenneth Loparo3, M. Brandon Westover2, Yue Leng1

1 Department of Psychiatry and Behavioral Sciences, University of 
California, San Francisco, 2 Beth Israel Deaconess Medical Center, 
3 Case Western Reserve University

Introduction: Sleep disruptions and autonomic dysfunction are 
common in prodromal Parkinson’s disease (PD). Evidence sug-
gests a possible breakdown of heart-brain communication in 
PD. It remains unclear whether electrocardiographic measures 
of autonomic function, autonomic balance, and heart-brain syn-
chronization during sleep are associated with PD risk.
Methods: We examined 5864 Massachusetts General Hospital 
patients (median [range] age=49.0 [18-97] years; 51.9% female) 
without PD, dopaminergic medication use, or REM sleep behav-
ior disorder who underwent polysomnography. Incident PD 
was determined using natural language processing of medical 
notes. From the polysomnography-electrocardiogram, we calcu-
lated average whole-night, REM-specific, and NREM-specific 
five-minute heart rate variability (HRV; SDNN, RMSSD, 
PNN50, HF, LF, VLF, and LF/HF) and cardiopulmonary 
coupling (CPC; synchronization between HRV and electrocar-
diogram-derived respiration; log high [HFC], low [LFC], and 
very low [VLFC] frequency coupling power) metrics. Metrics 
are influenced differentially by overall autonomic function, par-
asympathetic activity, and long-term dynamics (sympathetic, 
baroreflex, and other activity). Some (e.g. REM VLFC) are 
associated with specific sleep stages in health, reflecting heart-
brain synchronization. We performed principal component (PC) 
analysis to quantify underlying influences on HRV/CPC. We 
examined associations between tertiles of PCs and incident PD 
using Fine-Gray and Cox models with death as a competing risk.
Results: Across a median (IQR) follow-up time of 8.9 (5.5) 
years, 360 (6.1%) adults developed PD. After adjustment for age, 
sex, race, education, body mass index, and smoking, the low-
est tertile of PC1 (overall autonomic function; 53.3% variance 
explained; strong positive loadings for all metrics except LF/HF 

[not influenced by overall HRV]; HR [95% CI]=1.32 [1.01,1.71]), 
PC2 (autonomic balance; 13.4% variance explained; strong pos-
itive loadings for long-term dynamics metrics, small loadings for 
overall HRV metrics, and negative loadings for parasympathetic 
metrics; HR [95% CI]=1.37 [1.04,1.80]), and PC4 (heart-brain 
synchronization in REM; 4.9% variance explained; strong posi-
tive loadings for REM-specific versions of metrics associated with 
healthy REM, including VLFC; HR [95% CI]=1.30 [1.01,1.68]) 
showed increased PD risk relative to the highest tertile.
Conclusion: Adults with decreased overall autonomic function, 
reduced sympathetic, baroreflex, or other activity relative to par-
asympathetic activity during sleep, or heart-brain desynchroni-
zation in REM may exhibit increased PD risk.
Support (if any): NIA (R21AG085495; R01AG083836).
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REM SLEEP APNEA AND PARKINSON’S DISEASE RISK: 
INSIGHTS FROM A RETROSPECTIVE SLEEP CLINIC 
COHORT
Yi Fang1, Sasha Milton2, Haoqi Sun3, Robert Thomas3, M. 
Brandon Westover3, Yue Leng2

1 University of California, San Francisco, 2 Department of 
Psychiatry and Behavioral Sciences, University of California, San 
Francisco, 3 Beth Israel Deaconess Medical Center

Introduction: Sleep apnea is common in Parkinson’s disease 
(PD), but its role in incident PD remains unclear. Preclinical 
studies suggest intermittent mild hypoxia may have neuropro-
tective effects, whereas severe hypoxia could exacerbate neu-
rodegeneration. Rapid Eye Movement (REM) and non-REM 
(NREM) sleep apnea may have distinct effects on PD risk or be 
influenced by PD pathophysiology differently. This study exam-
ines the associations between overall, REM, and NREM sleep 
apnea and PD risk.
Methods: This retrospective cohort included individuals aged ≥30 
years who underwent polysomnography (PSG) at Massachusetts 
General Hospital. Participants had no PD diagnosis at baseline 
and met quality criteria (total sleep time ≥4 hours, REM and 
NREM ≥30 minutes). Sleep apnea, measured using the apnea 
hypopnea index (AHI), was stratified into REM and NREM 
stages and categorized as normal (AHI< 5), mild (5≤AHI< 15), 
moderate (15≤AHI< 30), and severe (AHI≥30). Demographics, 
comorbidities, and PD diagnoses were extracted from electronic 
medical records using natural language processing. Cox regres-
sion with death as a competing risk was used to examine associa-
tions between AHI and PD risk, adjusting for age, sex, race, body 
mass index, smoking, diabetes, and hypertension. Sensitivity 
analyses excluded participants with REM sleep behavior disorder 
(RBD) or diagnosed with PD within five years of PSG.
Results: Among 4,661 individuals (age 52.2 ± 12.9 years, 2390 
[51.3%] female, 878 [18.8%] non-White) followed for 8.88 ± 3.62 
years, 305 (6.55%) developed PD. After full adjustment, mild 
REM sleep apnea was associated with a reduced risk of PD 
compared to normal REM AHI (HR = 0.492, 95% CI: 0.312–
0.774, P = 0.002). Moderate (HR = 0.690, 95% CI: 0.454–1.048, 
P = 0.082) and severe REM sleep apnea (HR = 0.718, 95% CI: 
0.508–1.016, P = 0.062) showed trends toward reduced PD risk 
but were not statistically significant. These findings remained 
robust in sensitivity analyses. NREM and overall AHI showed 
no significant associations with PD risk.
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Conclusion: Our observation suggests that mild REM sleep 
apnea may trigger neuroprotective responses. Further studies 
are needed to validate these findings and explore the underlying 
mechanisms.
Support (if any): 
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ALTERED THETA-DELTA TEMPORAL RELATIONSHIP 
REVEALS IMPAIRED NREM ARCHITECTURE AND 
DISTINCT SPECTRAL PATTERNS IN PARKINSON’S 
DISEASE COGNITIVE SUBTYPES
Tina Naik1, Omonigho Michael Bubu2, Dean Krusienski1, 
Brian Berman1

1 Virginia Commonwealth University, 2 Department of Psychiatry, 
New York University Grossman School of Medicine

Introduction: Conventional, discretized quantitative electroen-
cephalography (qEEG) analyses fail to capture disruptions in the 
continuous oscillatory dynamics of sleep homeostasis. Recent 
studies have observed abnormal anterior theta rhythms super-
imposed on delta during deeper stages of NREM in Parkinson’s 
Disease (PD) reflecting altered sleep architecture, however, the 
temporal theta-delta relationship has not been characterized. 
Here we characterize sleep architecture by exploring relevant 
bandpower time course relationships that underlie the altered 
sleep spectrum in PD. We also explored their potential to distin-
guish PD cognitive subtypes.
Methods: Polysomnography electroencephalography (EEG) 
data were collected from 51 participants (PD=36, controls=15; 
mean ages PD: 68 ± 6, controls: 64 ± 8; sex PD: 17M/19F, con-
trols: 5M/10F) as part of a broader study evaluating alterations 
to sleep architecture in PD. PD subtypes included mild cognitive 
impairment (PD-MCI, n=12) and PD with normal cognition 
(PD-NC, n=24). EEG (F3-M2) was preprocessed in MATLAB, 
temporally aligned with hypnogram data, and assessed using 
multitaper analysis to compute bandpower per sleep stage (N2, 
N3, N2+N3) across 30-second epochs. Spearman’s correlation 
coefficients for the theta-delta time course relationship were 
calculated across sleep stages. Stage-based bandpower time-
course plots were created to visualize sleep architecture oscilla-
tory dynamics. Group differences were evaluated with Wilcoxon 
rank-sum tests with Benjamini-Hochberg correction for multiple 
comparisons (adjusted p < 0.05).
Results: In controls, bandpower time-course plots reflect a pos-
itive theta-delta relationship and progressive cyclic dissipation 
over NREM, indicating preserved oscillatory homeostasis. A 
significant negative (inverse) theta-delta relationship during N2 
(p=0.007), N3 (p=0.015), and N2+N3 (p=0.015) was found in 
PD compared to controls. Exploratory analyses of PD subtypes 
compared to controls revealed negative theta-delta relationship 
during N2 (PD-MCI: p=0.003; PD-NC: p=0.030), N3 (PD-NC: 
p=0.036), and N2+N3 (PD-MCI: p=0.009).
Conclusion: Findings reveal an abnormal theta-delta relation-
ship during deeper NREM, supporting the presence of a distinct 
mechanism of disrupted sleep time-course dynamics. A negative 
theta-delta correlation in PD reflects altered oscillatory home-
ostasis and distinguishes subtypes: N3 dominance in PD-NC 
and N2 dominance in PD-MCI. Future work will assess regional 
theta-delta relationships and associations with disease severity 
measures to enhance diagnostic utility.

Support (if any): National Defense Science and Engineering 
Graduate Fellowship
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MULTITAPER SPECTRAL ANALYSIS REVEALS 
ALTERED OSCILLATORY HOMEOSTASIS AND 
DISTINCT SPECTRAL PATTERNS IN PARKINSON’S 
DISEASE COGNITIVE SUBTYPES
Tina Naik1, Dean Krusienski1, Omonigho Michael Bubu2, 
Brian Berman1

1 Virginia Commonwealth University, 2 Department of Psychiatry, 
New York University Grossman School of Medicine

Introduction: Sleep disturbances and cognitive decline in 
Parkinson’s disease (PD) are common, yet the neurophysiolog-
ical mechanisms linking both remain unclear. Notably, EEG 
bandpower ratios characterize the inter-bandpower relationships 
reflecting sleep homeostasis and potential reliable EEG biomark-
ers of neurological disorders. We utilized an optimized multi-
taper spectral analysis of deeper NREM sleep, with a focus on 
bandpower ratios, to elucidate potential underlying neurophysio-
logical sleep oscillatory homeostatic mechanisms in PD cognitive 
decline.
Methods: Polysomnography electroencephalography (EEG) data 
were collected from 51 participants (PD=36, controls=15; mean 
ages PD: 68 ± 6, controls: 64 ± 8; sex PD: 17M/19F, controls: 
5M/10F) as part of a broader study evaluating alterations to sleep 
architecture in PD. PD subtypes included mild cognitive impair-
ment (PD-MCI, n=12) and PD with normal cognition (PD-NC, 
n=24). EEG (F3-M2, C3-M2) was preprocessed in MATLAB, 
temporally aligned with hypnogram data, and assessed using 
multitaper analysis to compute bandpower per sleep stage (N2, 
N3, N2+N3) in 30-second epochs. Group differences were eval-
uated with Wilcoxon rank-sum tests with Benjamini-Hochberg 
correction for multiple comparisons (adjusted p < 0.05).
Results: Overall, bandpower differences were observed dur-
ing N3 in PD compared to controls, with reduced delta (frontal: 
p=0.012; central: p=0.019), increased theta (frontal: p=0.007; cen-
tral: p=0.009), increased sigma (frontal: p=0.025), and increased 
beta (frontal: p=0.025; central: p=0.028). Bandpower ratios in N3 
revealed increased theta/delta (frontal: p=0.009; central: p=0.022) 
and reduced delta/sigma (frontal: p=0.022). PD subtypes’ analyses 
showed that PD-MCI and PD-NC compared to controls (frontal) 
had reduced delta during N3 in both groups (PD-MCI: p=0.019; 
PD-NC: p=0.009). Theta was increased in PD-MCI during N2 
(p=0.002), N3 (p=0.001), and N2+N3 (p=0.0006), and in PD-NC 
during N3 (p=0.009). Sigma was reduced in PD-MCI during N2 
(p=0.015) but increased in PD-NC during N3 (p=0.009).
Conclusion: Significant stage-specific bandpower alterations 
in PD-sleep reveal disrupted oscillatory homeostasis in sleep 
EEG features (delta, theta, sigma) exemplified by spectral ratios 
during N3. Subtype analyses suggest distinct spectral patterns: 
increased theta and reduced sigma during N2 (PD-MCI) and 
reduced delta, increased theta and sigma in N3 (PD-NC). These 
findings highlight distinct bandpower features potentially under-
lying neurophysiological sleep oscillatory homeostatic mecha-
nisms in PD cognitive decline.
Support (if any): National Defense Science and Engineering 
Graduate Fellowship
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REM-SLEEP BEHAVIOR DISORDER AND COGNITIVE 
CHANGES IN PARKINSON’S DISEASE AND ROLE OF 
DOPAMINE TRANSPORTER BINDING
Hyun (Monica) Kim1, Yumeng Qi1, Terry Goldberg1, Seonjoo Lee1

1 Columbia University

Introduction: REM-sleep behavior disorder (RBD) is a robust pro-
dromal marker of Parkinson’s disease (PD) and is strongly predic-
tive of worse progression and outcome of non-motor symptoms, 
including cognitive impairment. Nonetheless, little is known about 
the RBD’s interaction with striatal dopamine transporter bind-
ing, a key neurobiological mechanism in PD. The current study 
used epidemiologic dataset of PD and examined the association 
between RBD, dopamine transporter binding, and changes in cog-
nitive performance with the aim of elucidating the potential inter-
action between RBD and dopamine system on cognition.
Methods: Sample included 1,143 individuals (mean age 62.72 
◻9.5, 38% female, 32% with RBD) with PD from the Parkinson’s 
Progression Markers Initiative (PPMI), a large-scale data-
set focusing on PD progression and underlying mechanisms. 
The presence of RBD was determined using the 10-item RBD 
Screening Questionnaire. Dopamine transporter (DaT) sin-
gle-photon emission computed tomography were extracted for 
the putamen and the caudate to measure dopamine transporter 
availability. Cognitive outcomes included the measures of mem-
ory, attention, working memory, and executive functions. The 
regression analyses were performed to determine the effect of 
RBD on cognitive performance, and RBD x DaT interaction 
term was added to test the moderating role of DaT.
Results: RBD was significantly associated with the Symbol 
Digit Modalities Test (SDMT, B= -1.8, P=0.002) but not with 
other cognitive measures (Ps◻0.13), after adjusting for age, sex, 
education level, and PD duration. While there was no significant 
interaction between RBD and DaT measure from any observed 
regions on SDMT (Ps ◻ 0.20), RBD’s association with SDMT 
remained significant after adding DaT in the analytic model.
Conclusion: RBD was significantly associated with a measure 
of working memory and processing speed, independently from 
dopamine transporter activity. No interaction between RBD 
and striatal dopamine binding was observed. Our findings indi-
cate that RBD alone is a robust and strong predictor of cog-
nitive decline in PD, regardless of dopaminergic uptake in the 
striatum. Early detection and management of RBD would be 
important to slow the progression of PD and related cognitive 
impairment.
Support (if any): NIH R01-AG062578
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SLEEPINESS IN PARKINSON’S DISEASE: A 
RETROSPECTIVE ANALYSIS OF POLYSOMNOGRAM 
FINDINGS
Mary Hollist1, Heidi Roth2, Nathan Walker2, Katelyn Bricker2, 
Zheng Fan2, Vaughn Bradley2

1 University of North Carolina- Chapel Hill, 2 UNC

Introduction: Patients with Parkinson’s disease (PD) have a vari-
ety of sleep problems, including excessive daytime sleepiness 
(EDS). EDS, is one of the prominent non-motor symptoms in 

PD that has impact on the quality of life. While several factors 
contribute to sleepiness in Parkinson’s disease, in this study, we 
examine sleep characteristics seen on polysomnograms (PSG) to 
see if  these contribute to the perceived daytime sleepiness in PD.
Methods: 43 patients with PD were identified in the UNC sleep 
database with having PSG data for review. Subjective daytime 
sleepiness was assessed with the use of the Epworth Sleepiness 
Scale (ESS) defined as ≥ 10. Sleep characteristics including total 
sleep time (TST), sleep efficiency (SE), sleep latency (SOL), 
REM latency, wake after sleep onset (WASO), and sleep stage 
percentages as well as findings of AHI, periodic limb movements 
(PLMS), and excessive EMG in REM sleep were compared 
between the groups with EDS versus no EDS. Groups were com-
pared using t-test for continuous variables and Chi square test 
for categorical variables.
Results: Subjects with EDS (n = 23) had mean ESS of 12.78 
and those without EDS (n = 20) had mean ESS of 4.95. TST, 
SE, SOL, WASO, AHI, PLMS, and the finding of excessive 
EMG in REM sleep were not different between groups. When 
sleep stages were evaluated, there was no significant difference 
between groups, except, those with EDS ≥10 had greater time in 
Stage N3 (52.5 vs 17.8 minutes) (p=0.043).
Conclusion: In our Parkinson’s Disease patients, those with EDS 
had greater number of minutes in stage N3 sleep. Although this 
is not a large sample, the findings could suggest that for some 
patients with PD and excessive daytime sleepiness the homeo-
static drive may be involved in the symptoms. Yet, further inves-
tigation is needed to confirm this possible relationship.
Support (if any): 
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EFFECTS OF TDCS ON SLEEP DISTURBANCES, MOOD, 
AND AROUSAL LEVELS IN PARKINSON’S DISEASE: 
INSIGHTS FROM SMART DEVICE MONITORING
Ho-Kyoung Yoon1, Do-Young Kwon2, Boram Chae2, Jae-Ha Song1

1 Korea University, 2 Korea University Ansan Hospital

Introduction: This study aims to investigate the effects of 
sequential transcranial direct current stimulation (tDCS) treat-
ments on sleep disturbances and their interplay with mood and 
motor symptoms in Parkinson’s disease (PD) patients, with 
smart devices used to objectively monitor sleep patterns and 
activity levels.
Methods: Twenty PD patients with depressive symptoms par-
ticipated in ten sessions of tDCS treatment. Clinical assess-
ments included the Unified Parkinson’s Disease Rating Scale 
(UPDRS), Montgomery-Åsberg Depression Rating Scale 
(MADRS), State-Trait Anxiety Inventory (STAI), Apathy Scale 
(AS), and Parkinson’s Disease Questionnaire-39 items (PDQ-
39). Smart devices recorded sleep duration, patterns, and daily 
activity levels. Pre- and post-tDCS data were analyzed using 
paired t-tests, Pearson’s correlation, and regression analyses to 
evaluate changes in sleep, mood, and motor outcomes.
Results: Although smart device data indicated no significant 
changes in total sleep duration post-tDCS, there was a significant 
increase in step counts (p = 0.012), suggesting an elevation in 
arousal levels. This increased arousal was correlated with mood 
improvements, as demonstrated by changes in MADRS scores 
(r = -0.47, p = 0.04). Regression analysis showed that changes 
in depressive symptoms explained 21.8% of the variance in step 
count (R² = 0.218, p = 0.04). However, no direct relationship 
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was found between motor symptom improvements (UPDRS) 
and sleep duration.
Conclusion: While tDCS did not extend total sleep duration, 
the observed increase in step counts implies heightened arousal 
levels, potentially driven by improved mood. Smart device mon-
itoring provided objective data on activity and sleep, supporting 
its use in comprehensive PD management. These findings under-
score the importance of evaluating arousal levels and mood as 
interconnected components influencing sleep and daily activity 
in PD patients.
Support (if any): 

Abstract citation ID: zsaf090.1305

1305
VALIDATION OF A NOVEL METHOD FOR IDENTIFYING 
SLEEP-DISORDERED BREATHING IN SPINAL CORD 
INJURY
Stefan Vukovic1, Rebekah Lee1, Victoria Claydon1

1 Simon Fraser University

Introduction: Spinal cord injury (SCI) is associated with com-
plex health outcomes and can result in wide-ranging autonomic 
dysfunctions, many of which may complicate sleep. Indeed, 
most individuals with SCI experience poor sleep and some form 
of symptomatic sleep-disordered breathing (SDB: involuntary 
breath-holds during sleep causing transient hypoxia). Unmanaged 
SDB can progressively worsen functions of daily living and overall 
health, and there remains significant need for improved SDB eval-
uation in populations with SCI. Clinical sleep disorder diagnoses 
are necessary for treatment, but current assessments are prohibitive 
and require specialized in-laboratory testing that can be uncom-
fortable, impractical, and inaccessible for individuals with SCI.
Methods: We aimed to develop an at-home sleep testing proto-
col to assess SDB using two novel wearable technologies which 
noninvasively record overnight vital signs and sleep staging. Our 
validations compared Astroskin (form-fitting vest and headband) 
monitoring to simultaneous recordings using relevant gold-stand-
ard criteria. We then paired this with Fitbit (smartwatch) sleep stag-
ing to enable alignment of vital signs and sleep stages. Our design 
was initially evaluated in overnight sleep recordings from matched 
pairs of four individuals with SCI and four healthy controls.
Results: In healthy controls, the monitoring technology shows 
promise in providing dynamic readings of nocturnal blood oxy-
gen saturation (SpO2; bias -2.95±2.7%; r=0.943; p< 0.0001), 
skin temperature (bias -0.3±0.4°C; r=0.997; p< 0.0001), respira-
tion (r=0.967; p< 0.0001), 3-lead ECG, and body position. Over 
longer duration recordings, baseline blood pressure values met 
industry standards (bias -4.46±7.7mmHg; r=0.117; p=0.004), 
but dynamic blood pressure responses were captured poorly. In a 
case series examining preliminary results of one night of sleep in 
matched pairs, participants with SCI spent a greater proportion of 
their sleep in desaturated states (SpO2 ≤94%) compared to their 
matched controls. Interestingly, these nocturnal desaturations did 
not culminate in differences in time spent in varying sleep stages.
Conclusion: This study provides valuable insight into the use of 
novel wearable technologies to address known challenges and 
limitations of current home sleep apnea assessment methods. 
Our preliminary findings successfully track nocturnal desatura-
tions and changes in sleep staging. These data show the utility of 
providing more accessible at-home evaluation of SDB in people 
with SCI.
Support (if any): 
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SLEEP ROUTINES AND SLEEP DISTURBANCES 
AFTER SPINAL CORD INJURY: INSIGHTS FROM A 
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Rebekah Lee1, Chris McBride2, Victoria Claydon1
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Introduction: Many individuals with spinal cord injury (SCI) 
face a constellation of sleep disturbances that interfere with 
sleep initiation and/or continuity. While poor sleep is widely 
documented post-SCI, sleep management is often deprioritized 
for clinical attention. Given the potential for reciprocal impacts 
between sleep disturbances and additive effects on sleep out-
comes, we aimed to characterise sleep routines and elucidate 
relationships between sleep disturbances and sleep outcomes in 
individuals living with SCI.
Methods: We conducted an online survey with community part-
ner SCI British Columbia for Canadians (≥19 years old) living 
with SCI, inclusive of all lesion levels and sensorimotor-com-
pleteness. Survey questions pertained to sleep routines, support, 
and disturbances assessed by frequency, severity, and manage-
ment. Established questionnaires evaluated poor sleep quality 
(Pittsburg Sleep Quality Index [PSQI]; score≥5), daytime sleep-
iness (Epworth Sleepiness Scale [ESS]; score≥10), and fatigue 
(Fatigue Severity Score [FSS]; score≥36).
Results: We report responses from 170 individuals with SCI (aged 
43.4±13.6 years, 122 male, 14.5±11.8 years injured). Most (74%) 
participants manage their sleep independently. However, 28.8% 
use non-prescription substances to support sleep, which may 
reflect that 67.1% of participants have not reviewed their sleep 
care with a healthcare provider since initial discharge. In the past 
6 months, 73.5% experienced ≥1 regular sleep disturbance, 55.2% 
of whom reported ≥3 disturbances. These included nociceptive 
pain (45.6%), anxiety (44.8%), bladder care (40.0%), spasticity 
(37.6%), turn routines (34.4%), neuropathic pain (30.4%), ther-
mal discomfort (29.6%), autonomic dysreflexia (episodic hyper-
tension; 23.1%), sleep apnea (20.8%), and bowel care (19.2%). 
Poor quality sleep was reported by 75.3% of respondents (PSQI 
8.3±4.1), with 37.7% experiencing high fatigue (FSS 30.4±15.3), 
and 29.4% experiencing excessive daytime sleepiness (ESS 
7.1±4.6). Compared to those without, individuals with ≥1 sleep 
disturbance reported higher PSQI (OR=14.9, p< 0.001), FSS 
(OR=6.0, p< 0.001), and ESS (OR=2.0, p< 0.05) scores, with all 
scores highly correlated with each other, with sleep duration, and 
the number of sleep disturbances experienced (p< 0.005).
Conclusion: Sleep disturbances post-SCI are highly prevalent, 
often occur in combination, and emerge as a determinant of 
global sleep health. Thus, sleep care presents as a clinical and 
research target with potential to improve quality of life for those 
living with SCI.
Support (if any): 
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Introduction: Wrist-worn actigraphs have shown significant 
promise in detecting isolated REM sleep behavior disorder 
(iRBD). We previously developed a fully automated classifier for 
iRBD in the Stanford cohort using the AX-6 device (1-s epochs), 
which achieved a sensitivity of 95.2% and specificity of 85.7% 
by analyzing motion data during the sleep period. However, 
its generalizability across populations and other actigraphy 
devices remains unclear. Therefore, this study aimed to exter-
nally validate the Stanford iRBD classifier in the larger Hong 
Kong cohort using the Philips Actiwatch device (60-s epochs) 
(Actiwatch Spectrum Plus).
Methods: Eight healthy volunteers (28.4 ± 3.8 years, 62.5% 
female) were recruited to develop a conversion pipeline between 
Actiwatch and AX-6. They wore both devices continuously for 
three days on their nondominant hand. Activity counts were 
mapped from Actiwatch to AX-6 and optimized using linear and 
nonlinear regression models. The best mapping was evaluated 
using leave-one-out cross validation. The Stanford iRBD classi-
fier was then applied to the Hong Kong dataset comprising 234 
video-polysomnography confirmed iRBD patients and 123 con-
trol subjects. Olfactory function was assessed using an objective 
olfactory test on the subjects in Hong Kong dataset.
Results: We found strong correlations between the converted 
activity counts of Actiwatch (both linear and nonlinear) and 
AX-6 (ρ: 0.917–0.921). The linear regression model provided 
the best nighttime correlation of activity counts (ρ = 0.833) 
and the lowest mean absolute error in iRBD prediction scores. 
After conversion of the activity counts, the Stanford iRBD clas-
sifier achieved a sensitivity of 63.2%, a specificity of 90.2%, and 
an AUC of 0.86 in the Hong Kong cohort. Adding objective 
evidence of hyposmia to the actigraphy-based iRBD predic-
tion reduced sensitivity to 46.5% (95% CI: 39.6%, 53.4%) but 
improved specificity to 99.0% (95% CI: 97.2%, 100%).
Conclusion: Our original iRBD classifier performed satisfacto-
rily on a fully independent dataset with reduced sensitivity but 
increased specificity, despite the differences in both population 
and device used. This finding supports the generalizability of our 
iRBD classifier, which could serve as a useful screening tool for 
iRBD worldwide.
Support (if any): 
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SLEEP HEALTH DISPARITY: FINDINGS FROM A 
RETROSPECTIVE ANALYSIS WITH ENGLISH- VERSUS 
SPANISH-SPEAKING OSA PATIENTS
Eloy Espinoza1, Ravivarma Sagiraju2, Matthew Zheng3, 
Seung Kim2, Joseph Ramzy2
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Introduction: Hispanics comprise the largest minority in the 
U.S., with a higher prevalence of obstructive sleep apnea (OSA). 
Social and sleep determinants of health in Hispanics, such as 
shift work, low income, and language barrier, increase the risk 
of poor health outcomes. Despite its clinical relevance, there is 
scant data on sleep health disparities in Spanish-speaking OSA 
patients, leaving a gap in the sleep research. This comparative 
study aimed to determine whether Spanish-speaking patients 
have higher rates of OSA, missed follow-up visits, and associ-
ated comorbidities, and to identify sleep health disparity while 
proposing mitigation efforts.
Methods: This single-center retrospective study was conducted 
on 200 patients who underwent polysomnography in 2022 at a 
large academic center in the U.S. The patients were categorized 
based on self-reported ethnicity and primary language.
Results: One hundred Spanish-speaking patients (SSP) (61 
women, mean age 53.6, +/- 17.6 years, mean BMI 31.8 +/- 6.6) 
and 100 English-speaking patients (ESP) (47 women, mean age 
53.4, +/- 17.8 years, mean BMI 35.9, +/- 8.4). OSA was diag-
nosed in 77 SSP and 72 ESP. The mean apnea-hypopnea index 
(AHI) was 19.0 +/-23.9 in SSP and 18.0 +/- 23.6 in ESP. SSP 
had significantly higher rates of OSA-associated comorbidi-
ties, including heart failure, hypertension, diabetes mellitus, and 
stroke (OR 0.424, 95% CI). Missed follow-up rates were mark-
edly higher among SSP (65.2%) compared to ESP (34.8%) (OR 
0.231). Among the Spanish-speaking patients (SSP), 29 had 
Medicare, 47 had Medicaid, and 24 had commercial insurance. 
Among the ESP, 26 had Medicare, 21 had Medicaid, and 53 had 
commercial insurance.
Conclusion: Spanish-speaking patients demonstrated worse 
OSA, worse follow-up rates, and higher OSA-related comorbid-
ities compared to English-speaking patients. The observed dis-
parities suggest that language barriers may significantly impact 
patient outcomes in obstructive sleep apnea, underscoring the 
importance of enhanced communication strategies to improve 
care for Spanish-speaking OSA patients.
Support (if any): 
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Atena Gutierrez Chavez1, Tiffany Xu1, Mika Hirata1, 
David Kalmbach1, Philip Cheng2, Christopher Drake3, 
D’Angela Pitts4

1 Henry Ford Sleep Research, 2 Henry Ford Health + Michigan 
State University Health Sciences, 3 Henry Ford Health System, 4 
Department of Obstetrics and Gynecology, Henry Ford Health

Introduction: Sleep problems have been historically viewed as a 
normal feature of pregnancy, but a burgeoning literature high-
lights the high prevalence and morbidity of prenatal insomnia. 

Half  of pregnant women report speaking to their prenatal care 
provider about their sleep problems. However, care access is 
severely limited as most health systems do not have clearly iden-
tified clinics in which prenatal insomnia is managed. In 2023, 
Henry Ford Health (HFH) implemented the Perinatal Sleep 
Clinic (PSC), a telemedicine clinic co-directed by a clinical 
psychologist and obstetrician. As pregnant women with sleep 
disorders are not routinely treated in the HFH sleep clinic or 
behavioral health clinic, the PSC was intended to address an 
unmet patient need. The present study evaluated the implement-
ability of the PSC in a large health system.
Methods: ~10,000 live births occur annually at HFH. The PSC 
launched to treat pregnant women with insomnia. We reviewed 
electronic medical records to describe patient throughput from 
January 2023 through November 2024. We surveyed 53 stake-
holders within and outside of HFH who had roles in health 
system leadership and/or clinical care in the areas of obstet-
rics-gynecology, maternal-fetal medicine, perinatal mental 
health, and/or sleep medicine. Surveys included the Acceptability 
of Intervention Measure (AIM), Intervention Appropriateness 
Measure (IAM), and Feasibility of Intervention Measure (FIM). 
Scale scores range from 1-5 with higher scores indicating more 
favorable implementation ratings.
Results: In 2 years, the PSC treated 110 pregnant women with 
insomnia. Among our surveyed stakeholders, 74.5% were 
employed by HFH. Stakeholders rated the PSC as highly accept-
able (AIM: 4.52±.67), highly appropriate (IAM: 4.61±.57), and 
highly feasible at HFH (FIM: 4.23±.68). Additionally, stake-
holders rated the clinic favorably for providing an unmet clini-
cal need (4.65±.52) and providing an important clinical service 
(4.65±.59). Most stakeholders (82.4%) indicated that the clinic 
should be hybrid, offering both telemedicine and in-person care 
options.
Conclusion: As women increasingly seek help for their sleep dur-
ing pregnancy, clinic resources must be made available for these 
patients. Leadership and provider stakeholders supported the 
acceptability, appropriateness, and feasibility of the PSC (ide-
ally, as a hybrid clinic), thereby supporting its implementation in 
a large health system.
Support (if any): R34MH130562
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Introduction: Patients living in rural areas have a greater bur-
den of obstructive sleep apnea (OSA) and other weight-related 
comorbidities. Simultaneously, highly effective services for 
weight management (e.g., bariatric surgery) are resource inten-
sive and limited to urban centers. New Glucagon-Like Peptide-1 
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Receptor Agonists (GLP-1RAs) are highly effective for weight 
loss, decrease OSA severity, and comprise a scalable solution to 
potentially meet the needs of rural areas. We aimed to test the 
association of rurality with the initiation of GLP-1RAs among 
patients with OSA and excess weight.
Methods: We used electronic health record data from the Veterans 
Health Administration to identify patients meeting the following 
criteria: 1) sleep study between October 1, 2017 and May 1, 2023, 
2) diagnosis of OSA, 3) body mass index ≥ 27 kg/m2, and 4) par-
ticipation in a lifestyle-based weight management program. We 
defined rurality by Rural Urban Commuting Area Codes, census 
tract-based codes that we collapsed into a binary variable of rural 
vs urban. The outcome was the receipt of a GLP-1RA approved for 
chronic weight loss (liraglutide, semaglutide, or tirzepatide) within 
one year of meeting inclusion criteria. We performed a mixed 
effects logistic regression accounting for patient and site level fac-
tors including demographics, comorbidities, and drive time to care.
Results: 68,862 patients met the inclusion criteria, and 17,929 
(26.0%) lived in rural areas. Overall, 8.7% of patients living in 
rural areas received a GLP-1RA, relative to 7.8% of urban peers. 
However, after accounting for patient and site level confounders, 
patients living in rural areas had ~10% lower odds of receipt of 
a GLP-1RA (OR 0.91, 95%CI 0.83-0.98). This trend remained 
similar in sensitivity analyses which 1) stratify data by diabetes 
diagnoses and 2) considered receipt of other weight management 
medications.
Conclusion: Among patients with OSA and excess weight, after 
adjustment for confounding variables, those living in rural areas 
appear to be less likely to receive GLP-1RAs relative to urban 
peers. Gaps in the delivery of these promising medications may 
potentiate disparities in health-related outcomes. New strategies 
are needed to overcome barriers to the delivery of GLP-1RAs to 
patients with OSA and excess weight.
Support (if any): 
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TIME OF DAY AND SUICIDE RISK SCREENING 
OUTCOMES IN VETERANS HEALTH ADMINISTRATION 
EMERGENCY DEPARTMENTS
Daniel Reis1, Trisha Hostetter1, Jeri Forster1, Nazanin Bahraini1

1 Rocky Mountain MIRECC for Veteran Suicide Prevention

Introduction: Nocturnal wakefulness is a risk factor for suicide. 
After adjusting for the proportion of the population awake 
at each given hour, Veterans are most likely to die by suicide 
between 12-3 am. It is unclear if  self-reported suicidal thoughts 
and behaviors also follow such a daily rhythm in healthcare set-
tings. The present study examined the relationship between time 
of day and positive suicide risk screens in emergency depart-
ments within the Veterans Health Administration (VHA).
Methods: This was an analysis of VHA medical record data 
from calendar year 2023. Responses on the Columbia-Suicide 
Severity Rating Scale (C-SSRS) screener were extracted for all 
veterans who completed their first screen of the year in a VHA 
emergency department. Risk of a positive suicide screen was 
modeled using Poisson regression with robust errors. Time of 
day was modeled using either cyclic b-splines and cosinor har-
monic terms, with the model fit of the different approaches com-
pared using the Bayesian Information Criterion.
Results: Data were available for 708,256 veterans, of whom 4,630 
(0.7%) had a positive C-SSRS screen. Modeling time-of-day 

with cosinor harmonic terms (24-, 12-, and 8-hour harmonics) 
demonstrated better model fit than with cyclic b-splines (ΔBIC 
= -13.03). Risk of a positive C-SSRS screen was strongly asso-
ciated with the time of day (χ2 = 429.4, df = 6, p <.001), with 
the lowest risk observed at 7:48 am (0.28%) and the highest risk 
observed at 1:30 am (1.02%; relative risk = 3.60).
Conclusion: Consistent with suicide rate data, risk of a positive 
suicide screen demonstrated a clear daily rhythm, with a nadir 
in the morning and a peak in the late nighttime. A steady rise 
in positive screening risk was observed from morning through 
night. These findings provide further support that nocturnal 
wakefulness is a risk factor for suicidal thoughts and behaviors. 
Addressing sleep difficulties among veterans may therefore help 
reduce suicide risk.
Support (if any): This study is based on work supported by the 
US Department of Veterans Affairs and the Rocky Mountain 
Mental Illness Research, Education, and Clinical Center
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TECHNOLOGY-ENABLED SCREENING TARGETING 
OBSTRUCTIVE SLEEP APNEA (TEST-OSA) IN PRIMARY 
CARE OLDER PATIENTS
Minjee Kim1, Han Luu1, Guisselle Wismer1, Andrew Cooper1, 
Carolyn Hagler1, Kenya Alcantara1, Pooja Krishnan2, 
Julia Benavente1, Leah Welty1, Kenzie Cameron1, Jeffrey Linder1, 
Phyllis Zee1, Michael Wolf1

1 Northwestern University Feinberg School of Medicine, 2 
Northwestern University

Introduction: Undiagnosed obstructive Sleep Apnea (OSA) is 
prevalent among older adults and poses health risks. The feasi-
bility and effectiveness of routine OSA screening in primary care 
remain underexplored.
Methods: We developed and pilot-tested an electronic health 
record (EHR)-embedded OSA screening strategy across 10 
primary care clinics within a large health system (9/6/2023-
6/30/2024). Patients aged 65+ without prior OSA diagnosis were 
invited to complete an OSA screener (‘STOP’) via patient portal 
before Medicare Annual Wellness Visits. Screening results and 
next-step recommendations were auto-populated in the EHR for 
clinician review. Fidelity data were extracted from EHR through 
12/16/2024 to allow sleep study completion. Acceptability, 
feasibility, and implementation barriers were examined via 
semi-structured interviews (21 high-risk patients and 7 clini-
cians), supplemented by a clinician close-out survey.
Results: Of 1105 eligible patients, 48.1% (n=532; age 73.5±6.1; 
49.4% female; 86.3% non-Hispanic White; BMI 27.3±5.2) com-
pleted the screener, with 30.1% (n=160/532) identified as high-
risk for OSA. High-risk patients had higher BMI (28.2 [IQR 
25.1-31.7] vs. 26.4 [23.6-29.2], p< 0.001) and more comorbidities 
(4 [3-6] vs. 3 [2-5], p< 0.001) than low-risk patients. Sleep studies 
were ordered for 35.6% (n=57/160) of high-risk patients, with 
52.6% (30/57) completing them at a median of 60 days (range: 
8-153). Clinicians reported consistently discussing screening 
results but cited patient refusal as the main barrier to ordering 
studies. Barriers for patients included limited awareness of OSA 
significance and misconceptions about diagnostic procedures 
and treatments. Among patients who completed sleep studies, 
76.7% (n=23/30) received new diagnoses, including OSA (n=20 
overall; n=10 moderate-to-severe), periodic limb movement 
disorder (n=4), and non-obstructive hypoxia (n=3). Treatment 
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recommendations included specialty referral (n=20), positive 
airway pressure therapy (n=13), and positional therapy (n=3). 
Overall, 14.4% of high-risk patients (n=23/160) and 4.3% of all 
screened patients (n=23/532) received new diagnoses prompting 
clinical intervention. Both clinicians and patients reported mini-
mal burden from the process.
Conclusion: An EHR-integrated OSA screening strategy for 
older adults was feasible in primary care, diagnosing one OSA 
case per 27 patients screened. Future studies should focus on 
strategies to promote screening among non-portal users and to 
improve patient education about the health impacts, diagnostic 
procedures, and treatment options of OSA.
Support (if any): P30AG059988, K23AG088497-01
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EFFECTS OF MORNING AND EVENING ACUTE 
EXERCISES ON OBJECTIVE SLEEP QUALITY AND 
NOCTURNAL BLOOD PRESSURE IN YOUNG MEN
Ryota Kobayashi1, Hideyuki Negoro2

1 Teikyo University of Science, 2 Brigham and Women’s Hospital 
and Harvard Medical School

Introduction: Elevated blood pressure (BP) during sleep is an inde-
pendent risk factor for cardiovascular disease (Kario et al., 2017). 
Although morning exercise has shown to improve sleep quality 
than evening exercise (Yamanaka et al., 2015), but the effects of 
acute morning and evening aerobic exercise on sleep quality and 
nocturnal BP have not been fully characterized. This study aimed 
to examine the effects of morning and evening acute aerobic exer-
cises on sleep quality and nocturnal BP in healthy young men.
Methods: This randomized controlled crossover study included 
15 young men (age; 24.4 ± 4 years, height; 172 ± 6 cm, weight; 
63 ± 8 kg) who underwent three sessions; a morning acute exer-
cise (ME) condition (cycling at 65% of preliminary heart rate 
for 30 min starting at 9:30 AM), an evening acute exercise (EE) 
condition (the same exercise as the ME condition starting at 5:30 
PM), and a no exercise control (CON) condition. BP (oscillomet-
ric method), autonomic function (spectral analysis of heart rate 
variability), and sleep quality (zero-cross method) were assessed.
Results: Systolic BP, wake time after sleep onset, sleep efficiency 
during nighttime sleep, and frequency of nighttime sleep were 
lower in the ME condition than in the CON condition (P< 0.05), 
with no difference in the EE condition. The high-frequency 
component (parasympathetic activity index) of nocturnal sleep 
was higher in the ME condition than in the CON condition (P< 
0.05), with no difference in the EE condition.
Conclusion: The findings suggest that acute morning aerobic 
exercise improves sleep quality, increases parasympathetic nerv-
ous system activity, and decreases nocturnal BP. The study results 
may help sustain the public’s willingness to exercise in clinical 
settings to improve sleep quality and prevent hypertension.
Support (if any): 
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WHAT INFLUENCES SLEEP STUDY COMPLETION 
AMONG PEOPLE WITH HIV IN CARE?
Zainab Al-Tameemi1, Stephanie Ruderman1, Vishesh Kapur1, 
Heidi Crane1

1 University of Washington

Introduction: People with HIV (PWH) face a substantially 
higher prevalence of obstructive sleep apnea (OSA) than the 
general population, with rates ranging from 20% to 70% in PWH 
compared to 9% to 38% in the general population. Fatigue, also 
highly prevalent in PWH, can be caused by OSA. Despite its 
high prevalence and potential impact on quality of life, OSA is 
underdiagnosed in PWH and sleep studies to diagnose OSA are 
underutilized. We investigated characteristics associated with 
sleep study performance among PWH engaged in care.
Methods: Demographic and clinical characteristics, comorbid-
ities, and patient-reported outcomes (e.g., fatigue) were com-
pared between PWH at Madison Clinic at the University of 
Washington who underwent sleep studies between 2008 and 2023 
and those who did not. We used relative risk regression models to 
estimate associations between HIV factors (CD4 count and viral 
load) and fatigue and having received a sleep study, adjusted for 
demographic and clinical characteristics and comorbidities.
Results: Among 3,977 PWH, 165 (4%) completed a sleep study. 
Compared to those who did not receive sleep studies, PWH who 
underwent sleep studies were slightly older (mean age 50 vs. 
48), had higher BMI, and better immunity, with higher mean 
CD4 cell counts (635 vs. 568) and greater HIV viral suppression 
(97% suppressed vs. 85%). PWH who received a sleep study had 
a greater prevalence of comorbidities such as diabetes (16% vs. 
11%), dyslipidemia (41% vs. 27%), and hypertension (47% vs. 
32%), as well as self-reported bothersome fatigue (79% vs. 55%). 
In adjusted models, we observed a 2.90-times (95% CI: 1.90-
4.43) greater likelihood of having received a sleep study among 
PWH with bothersome fatigue, compared to those without.
Conclusion: We observed that PWH who received a sleep study 
had better HIV control (higher CD4 count and viral suppres-
sion), and a greater burden of fatigue and comorbidities often 
associated with OSA, than PWH who did not receive a sleep 
study. This suggests that healthcare providers and patients are 
more likely to prioritize evaluation of OSA in this context
Support (if any): 
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IMPROVING ACCESS TO NIGHTMARE THERAPY: A QI 
INITIATIVE FOR VETERANS
Lefulesele Kholoane1, Roberta Jacobs2, Nichole Mogharreban2, 
Yihan Li2, Elizabeth Parsons2

1 University of Washington, 2 VA Puget Sound Healthcare System

Introduction: One in ten US Veterans endorse trauma-related 
nightmares in their lifetime. Imagery rehearsal therapy is an 
effective and time-efficient therapy which is not widely acces-
sible. We sought to evaluate if  a group format could improve 
access to treatment.
Methods: This quality improvement project utilized Plan-Do-
Study-Act methodology to evaluate impact on access to care 
by creating a group format for narrative-enhanced imagery 
rehearsal therapy (N-IRT). Retrospective review of administra-
tive data identified trends in wait times and clinic utilization. To 
explore contributors to low group utilization, we performed a 
secondary root-cause analysis using stakeholder brainstorming 
sessions and chart review.
Results: N-IRT group was first offered in July 2023. In January 
2024, we revised our triage workflow, including N-IRT group eli-
gibility criteria, to encourage group enrollment and improve wait 
times for individual appointments. After these updates, wait time 
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for an individual sleep psychologist appointment decreased from 
79.3 days in January 2024 to 28.9 days by March 2024. Between 
January and October 2024, median N-IRT group size was 3 
patients. We achieved our target of 4+ patients enrolled in N-IRT 
group for 5 out of 10 months (50%). Between 09/01/24-10/31/2024, 
20 referrals for N-IRT were received, yet only 4 patients (20%) 
attended N-IRT group. Of the sixteen patients who did not attend 
N-IRT group, 5 had scheduling issues and 11 were excluded at 
nurse triage. Nurse triage notes cited a variety of reasons for exclu-
sion from group, including patient preference for individual care 
(N=3), request for multiple services (N=2), pending sleep med-
icine evaluation (N=2), medical complexity (N=1), inability to 
reach the patient (N=2), or lack of dream recall (N=1).
Conclusion: Multiple interventions were necessary to achieve 
target wait times for nightmare therapy. Barriers to group-based 
nightmare therapy included scheduling issues, medical com-
plexity/contraindications, and patient preference for individual 
care. Tackling these barriers will likely require a multifactorial 
approach that includes patient and referring provider education.
Support (if any): This non-research operations project was con-
ducted in accordance with VHA Program Guide 1200.21. The 
views expressed are solely those of the authors and do not repre-
sent the views of the US Department of Veterans Affairs or the 
US Government.
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SLEEP AND PILLOWS: A NEW APPROACH TO IMPROVE 
NECK PAIN WITH SOMATIC SYMPTOMS USING 
STRICTLY ADJUSTED-HEIGHT PILLOWS
SHUORI YAMADA1, TOHRU HOSHI2, Michio Toda3, 
Takahiro Tsuge4, Kokoro Yamada5, Ko Matsudaira6, Hiroyuki Oka6

1 16 Go Orthopaedic Clinic, 2 Tokyo University of Technology, 3 
Department of Orthopaedic Surgery, Kurashiki Medical Center, 
4 Department of Rehabilitation, Kurashiki Medical Center, 5 The 
University of California San Diego, 6 Department of Medical 
Research and Management for Musculoskeletal Pain, 22nd Century 
Medical & Research Center, Faculty of Medicine, The University 
of Tokyo

Introduction: Neck pain causes significant negative physical 
and psychological effects and has a high prevalence worldwide. 
Cervical spine alignment is strongly associated with neck pain. 
It is suggested that improper pillow usage induces neck pain 
during sleep and awakeness and poor sleep quality by changing 
cervical spine alignment. Some orthopedic surgeons research the 
relationship between cervical alignment and pillows but have not 
determined the best requirements of pillows, such as materials, 
height, and shape, to improve neck pain and sleep. This study 
tries to longitudinally analyze whether strictly adjusted-height 
pillows improve clinical outcomes including neck pain and 
somatic symptoms assessed by the SSS-8. Moreover, we iden-
tify any factors related to neck pain improvement and treatment 
satisfaction.
Methods: A total of 84 participants with chief  complaints of 
neck pain with somatic symptoms were evaluated using the 
numerical rating scale (NRS) and the Somatic Symptom Scale-8 
(SSS-8). The SSS-8 is a self-administered questionnaire to assess 
the levels of somatic symptoms such as stomach or bowel prob-
lems, back pain, pain in the limbs or joints, headaches, chest 
pain or shortness of breath, dizziness, feeling tired or having low 

energy, and having trouble sleeping. We adjusted the height of 
customized pillows to fit each individual patient by millimeters 
using the SSS-Method and collected data at the baseline, after 
two weeks, and after three months. The SSS-Method determines 
only one optimal pillow height common to the three positions, 
supine, lateral, and turning over.
Results: Forty-two participants (50%) achieved the minimal 
clinically important difference for neck pain with a decrease of 
three points or higher in the NRS. The baseline neck pain scores 
were significantly higher in the group that achieved the minimal 
clinically important difference. The three-month change in the 
NRS and SSS-8 was significantly greater in participants who 
were satisfied with treatment. A significant positive association 
existed between improvement in the NRS and the SSS-8 at three 
months.
Conclusion: Strictly adjusted-height pillows using the SSS 
method significantly improved both physical neck pain and 
somatic symptoms. Adjusting pillow height for individuals is a 
potentially important requirement of pillow parameters.
Support (if any): 
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ADDRESSING OSA CARE IN RURAL COMMUNITIES: 
DEVELOPMENT OF THE WEST VIRGINIA OSA 
ACADEMIC MENTORING PARTNERSHIP
Robert Stansbury1, Nicole Stout2, Toni rudisill3, Judith Feinberg3, 
Geri Dino3, Sunil Sharma3, Edward Rojas3, Patrick Strollo4

1 West Virginia University School of Medicine, 2 American Cancer 
Society, 3 West Virginia University, 4 Department of Medicine, 
University of Pittsburgh Medical Center

Introduction: This study used implementation science and com-
munity engaged research methods to address a significant care 
gap for obstructive sleep apnea (OSA) in West Virginia (WV). 
To this end, we designed an intervention to support primary care 
providers (PCPs) who treat patients in rural WV. Our overall 
project is grounded in context-sensitive approaches to address 
the unique challenges of OSA management in the rural primary 
care setting. Here we describe the pre-implementation work that 
identified the determinants of implementation in rural settings 
and the selection of strategies that led to the initial program; 
these strategies will inform our prospective implementation 
effectiveness study.
Methods: We used the VA Quality and Enhancement and 
Research Initiative (QUERI) Implementation Roadmap to 
inform program development. Barriers and facilitators identi-
fied in our previous research were mapped to the domains of 
the Consolidated Framework for Implementation Research 
(CFIR) to inform our implementation plan. We derived Expert 
Recommendations for Implementing Change (ERIC) strategies 
from the CFIR mapping exercise to identify the strategies that 
would improve implementation outcomes in rural primary care.
Results: Themes identified from our previous mixed methods 
community engagement study with PCPs were reviewed and 
mapped to CFIR domains and coded as implementation barri-
ers or facilitators. Based on this work we identified ERIC strat-
egies that were most likely to facilitate implementation of our 
intervention. The implementation strategy category identified 
as most important for the OSA care program implementation 
was “Develop stakeholder interrelationships.” Other important 
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strategy categories included “Provide interactive assistance” and 
“Support for clinicians” in the targeted rural communities.
Conclusion: Leveraging a community-engaged approach and 
using implementation science informed the development of a 
novel program to support PCPs in OSA management that is tai-
lored to the realities of rural primary care. This program, the 
West Virginia Obstructive Sleep Apnea Academic Mentoring 
Partnership (WV OSA AMP), is well-positioned to address the 
care disparity for OSA in rural communities in a sustainable 
way. More information on WV OSA AMP is available at: https://
wvrha.org/wvosaamp/.
Support (if any): NIH K23 HL161437-0A1. This study was also 
funded but an AASM Foundation Strategic Grant (SR2332), but 
funding was declined by the PI due to overlap with NIH grant.

Abstract citation ID: zsaf090.1318

1318
INITIAL IMPLEMENTATION OUTCOMES OF THE WEST 
VIRGINIA OBSTRUCTIVE SLEEP APNEA ACADEMIC 
MENTORING PARTNERSHIP
Robert Stansbury1, Toni rudisill2, Judith Feinberg2, Nicole Stout3, 
Sunil Sharma2, Geri Dino2, Edward Rojas2, Patrick Strollo4

1 West Virginia University School of Medicine, 2 West Virginia 
University, 3 American Cancer Society, 4 Department of Medicine, 
University of Pittsburgh Medical Center

Introduction: There is a critical need to create sustainable 
interventions for the nearly 80% of patients with undiagnosed 
obstructive sleep apnea (OSA), particularly in rural commu-
nities where notable health disparities exist. The West Virginia 
OSA Academic Mentoring Partnership (WV OSA AMP) was 
developed to address this care gap and sustainably engage rural 
primary care providers in the management of OSA. This study 
analyzed acceptability and feasibility outcomes from the initial 
cohort of providers enrolled in WV OSA AMP.
Methods: WV OSA AMP was developed from implementa-
tion science/community engagement methodologies utilizing 
the VA Quality Enhancement Initiative to develop a roadmap 
for implementation of the training and support intervention. 
This study assessed initial feasibility and acceptability outcomes 
of the WV OSA AMP based on post-training questionnaires. 
The Feasibility of Implementation Measure (FIM) and the 
Acceptability of Implementation Measure (AIM) are validated 
measures that use a 5-point Likert scale to assess agreement 
across participant perspectives on the feasibility and accepta-
bility of the program.
Results: Of the 14 participants, seven have completed the post 
training surveys. Analysis of the AIM revealed an average score 
of 4.7 out of 5 across all domains. No respondents disagreed 
or completely disagreed with items relating to the acceptability 
of the intervention. Analysis of the FIM revealed an average 
score of 4.7 in the domains of: 1) the intervention seems imple-
mentable, 2) the intervention seems possible, and 3) the interven-
tion seems doable. An average score of 4.6 was recorded in the 
domain ‘this intervention seems easy to use’.
Conclusion: Our results demonstrate high levels of accepta-
bility and feasibility in the initial cohort of WV OSA AMP 
participants. These findings support the notion that community 
engagement and implementation science can lead to effective 
programs that address care disparity for sleep disorders in dis-
advantaged areas. The next WV OSA AMP sessions are sched-
uled for January 30 and April 30, 2025. We plan to repeat these 

assessments and be able to analyze outcomes in a larger sample. 
We will also perform a qualitative analysis of semi-structured 
interviews with participants.
Support (if any): Supported by NIH K23 HL161437-0A1. 
AASM Foundation (SR2332) funded, declined by PI due to 
overlap.
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LINKING ELECTRONIC HEALTH RECORD METRICS 
TO PATIENT-REPORTED SLEEP QUALITY IN HOSPITAL 
SETTINGS: A NOVEL APPROACH
Sullafa Kadura1, Lisa Pink1, Samia Lopa2, Diego Mazzotti3, 
Gevher Karboga1, Wilfred Pigeon1

1 University of Rochester Medical Center, 2 University of 
Rochester, 3 University of Kansas Medical Center

Introduction: Sleep disruptions are common in hospitalized 
patients, often caused by patient-staff  interactions (PSIs) like 
vital sign checks and testing. While outpatient sleep is commonly 
assessed using polysomnography and patient-reported outcomes 
(PROs), these methods are impractical in inpatient settings. 
Consequently, inpatient sleep disturbances are typically inferred 
rather than directly measured. To address this gap, we developed 
two electronic health record (EHR)-derived metrics—the longest 
uninterrupted sleep opportunity (LUSO) and interruptive epi-
sodes—to quantify sleep disruptions from PSIs. This study eval-
uates whether these metrics correlate with sleep PROs.
Methods: Sleep PROs were obtained via the Consensus Sleep 
Diary and the Potential Hospital Sleep Disruptions and Noises 
Questionnaire for 247 inpatient nights from a neurology unit 
(April 2021–October 2022). Using established methods, we cal-
culated LUSO and interruptive episode counts for each surveyed 
night. Associations between EHR-derived metrics and PROs 
were analyzed using univariate and multivariable models, adjust-
ing for age, gender, and race.
Results: Longer LUSO was associated with fewer patient-re-
ported disruptions from medical interventions (β=−0.16, 95% 
CI: −0.24, −0.09, p< 0.0001) and increased total sleep time (TST; 
β=18.28 minutes, 95% CI: 7.19, 29.37, p=0.001). Higher inter-
ruptive episode counts were associated with greater perceived 
disruptions (β=0.18, 95% CI: 0.10, 0.27, p< 0.0001) and shorter 
TST (β=−23.10 minutes, 95% CI: −36.00, −10.50, p=0.0004). 
Multivariate analysis confirmed these associations, with longer 
LUSO linked to lower perceived disruptions (β=−0.19, 95% 
CI: −0.29, −0.10, p=0.008) and higher episode counts linked 
to greater disruptions (β=0.21, 95% CI: 0.09, 0.32, p=0.003). A 
trend toward greater patient-reported medical disruption was 
observed among stroke patients (β=0.50, 95% CI: −0.01, 1.01, 
p=0.054). However, the association between episode count and 
patient-reported medical interventions did not differ signifi-
cantly between stroke and non-stroke patients.
Conclusion: EHR-derived metrics, LUSO, and interruptive 
episodes are significantly associated with sleep PROs, sug-
gesting their potential as proxies for inpatient sleep quality. 
Additionally, a trend toward greater perceived medical disrup-
tion was observed among stroke patients, though the association 
between LUSO and interruptive episodes did not differ by stroke 
status. These findings underscore the need for targeted strategies 
to address vulnerable populations, such as stroke patients.
Support (if any): University of Rochester Medical Center 
Department of Medicine Pilot Award

https://wvrha.org/wvosaamp/
https://wvrha.org/wvosaamp/
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DOES SLEEP QUALITY AND DURATION HAVE ANY 
EFFECT ON THE RECOVERY OF HOSPITALIZED 
PATIENTS- USING THE NHANES DATA SET
Sneha Ottra1, Mark Kelley1

1 LECOM

Introduction: This study aims to explore the relationship between 
sleep quality and duration and the recovery outcomes of hospi-
talized patients. Data was sourced from the National Health and 
Nutrition Examination Survey (NHANES) for the years 2005-2020.
Methods: Seven NHANES datasets(2005-2006, 2007-2008, 
2009-2010, 2011-2012, 2013-2014, 2015-2016, and 2017-2020) 
were compiled, focusing on sleep disorders, hospital utiliza-
tion, medical conditions, body measures, and demographics. 
The data was pre-processed using Python, filtering study IDs 
to ensure consistency across datasets. The final dataset included 
931 rows and 19 columns after excluding incomplete responses 
and focusing on patients with overnight hospital stays. Recovery 
was defined as a binary variable based on self-reported gen-
eral health condition, categorized as “Recovered” (Good, Very 
Good, Excellent) or “Not Recovered” (Poor, Fair).
Results: Logistic regression was employed to assess the impact 
of average sleep duration on recovery. An initial model using only 
sleep duration as the predictor showed an accuracy of 56.68%. 
A more comprehensive model incorporating additional variables 
(e.g., sleep quality, number of hospital nights, age, ethnicity) 
improved accuracy to 66.31%. However, this model exhibited a 
high false positive rate, indicating it often incorrectly predicted 
recovery. The model’s sensitivity (true positive rate) was 86.8%, 
accurately predicting recovery in 86.8% of cases within the test 
data. Specificity (true negative rate) was 39.5%, indicating a high 
rate of false positives. Key predictors identified through recur-
sive feature elimination included sleep quality, number of hos-
pital nights, age, and ethnicity. Average sleep duration did not 
significantly impact recovery (p = 0.66).
Conclusion: The study found that while sleep quality and cer-
tain demographic factors significantly influence recovery, aver-
age sleep duration alone is not a strong predictor. The logistic 
regression model requires further refinement to reduce false pos-
itives and improve specificity before it can be effectively used in 
clinical practice.
Support (if any): None
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TEN-YEARS’ HEALTH CARE UTILIZATIONS DUE TO 
OBESITY HYPOVENTILATION SYNDROME AMONG 
HIGH-RISK MORTALITY IN U.S. HOSPITALS
Yonsu Kim1,Younghoon Kwon2,Yelim Cho3,Hayden Leung4,Ji Yoo4

1 School of Public Health, University of Nevada, Las Vegas, 2 
University of Washington, 3 VA Puget Sound Health Care System, 4 
Kirk Kerkorian School of Medicine at UNLV

Introduction: Only the top 5% of health-care utilizations account 
for 60% of health-care expenditures in the U.S., with most costs 

occurring in the last year of life from hospital inpatient services 
for example, obesity hypoventilation syndrome (OHS). This 
study aims at examining (1) health care utilization trends among 
OHS admission with high-risk mortality group and (2) associ-
ated factors of health care utilizations over the past decade.
Methods: This was a retrospective study that analyzed the 
National Inpatient Sample between 2012 and 2021. Adults 
18+ years with OHS and high-risk mortality were identified. 
OHS was defined as International Classification of Diseases, 
9th/10th revisions. High-risk mortality was defined as the All-
Patient Refined Diagnosis-Related Group (APR-DRG) Risk 
of Mortality (“rating of 3-4 subclasses). Total charges were the 
main measurement of health care utilizations and were adjusted 
by applying for the Consumer Price Index (CPI) rate since 2012. 
We performed multivariate regression analyses by treating total 
charges as a dependent variable, respectively as well as year as an 
independent variable.
Results: A total of 279,067 hospital admissions were identified. 
Rate of OHS with high-risk mortality per total 100,000 hospi-
tal admissions were increased from 960.4 in 2012 to 1,445.7 in 
2021 (p <.001). Although mean hospital LOS had been shorter 
from 11.8 days in 2012 to 7.4 days, mean total charges had been 
remarkably uptrends from $65,846.0 in 2012 to $118,121.39 in 
2021. Younger age (estimate $191.3 per year-old), more severe 
APR-DRG (estimate $32,720.1), Hispanics ($20,877.7) compared 
to Whites, private insurance holder ($6,959.4) compared to gov-
ernment insurance holder, and prolonged hospital length of stay 
(estimate $9,549.6 per day), and year 2021 (estimate $30,205.5) 
compared to year 2012 were associated with higher total charges 
(all p <.001; R-square 0.43; coefficient variance 124.3).
Conclusion: Health care utilizations of hospital care for OHS 
with high-risk mortality are uptrends along with more frequent 
hospital admission encounters. Workforce education for non-
sleep special professionals is urgently warranted to advance 
quality and efficiency of care. Especially, health care profession-
als serving racial and ethnic minorities are prioritized to enhance 
their competencies of managing OHS individuals with high-risk 
mortality.
Support (if any): U.S. DHHS HRSA U1QHP53032
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SUSTAINED USE AND PERCEIVED BENEFITS OF THE 
CBT FOR NIGHTMARES TRAINING PROGRAM AMONG 
VHA PROVIDERS
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Katherine Miller5
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Care System

Introduction: Chronic nightmares significantly impact Veterans’ 
sleep, trauma symptoms, and quality of life. Training and con-
sultation in Cognitive Behavioral Therapy for Nightmares 
(CBT-N) were introduced within the United States Veterans 
Health Administration (VHA) to mitigate Veterans’ nightmare 
severity and to improve overall functioning. This study aims to 
determine the long-term viability of the CBT-N training pro-
gram within VHA by evaluating the trained providers’ sustained 
delivery of CBT-N, along with their perceptions of benefits and 
barriers to implementation.
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Methods: An online survey was administered to VHA providers 
(N = 100) who had completed the CBT-N training program at 
least six months prior to the study. The survey assessed provid-
ers’ continued use of CBT-N, perceptions of its clinical impact, 
and barriers to implementation. A response rate of 65% was 
achieved, with quantitative and qualitative responses analyzed 
to identify trends and themes.
Results: Ninety-five percent of providers reported continued 
delivery of CBT-N, and 100% indicated intent to use it in the 
future. Providers reported overall positive perceptions of CBT-
N’s effectiveness, with improvements noted in Veterans’ night-
mare frequency and/or severity, and related domains, including 
sleep health, trauma symptoms, and quality of life. A quarter 
of providers identified no barriers to use. Reported barriers 
stemmed primarily from facility-related constraints (e.g., session 
length/frequency issues, patient population appropriateness) 
and Veteran-related factors (e.g., scheduling conflicts, Veterans’ 
shared decision-making preferences).
Conclusion: CBT-N training within the VHA demonstrates high 
rates of sustained use and generally positive provider perceptions 
of its clinical impact. Barriers related to inner facility settings 
and Veteran-specific factors highlight the need for adaptive strat-
egies to optimize implementation while maintaining treatment 
fidelity. Recommendations include tailoring session protocols to 
fit facility constraints and enhancing training to address shared 
decision-making scenarios. Tracking direct Veteran outcomes 
and refining implementation supports could further expand the 
reach and impact of the CBT-N training program.
Support (if any): Time for this research was supported in part 
by the US Department of Veterans Affairs, Veterans Health 
Administration, Clinical Research and Development Service-
IK2CX001874-PI: Katherine Miller.
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INFLUENCE OF SOCIAL MEDIA ON PROMOTING 
HEALTHY SCHOOL HOURS FOR ADOLESCENTS
Chloe Conner1, Ethan O’Neill1, Madelyn Beckett1, Paola Pascual-
Ferra1, Terra Ziporyn2, Amy Wolfson1

1 Loyola University Maryland, 2 Start School Later

Introduction: Misaligned sleep-wake schedules in adolescents, 
largely due to inappropriately early school start times, are associated 
with significant consequences including attention problems, men-
tal health symptoms, and motor vehicle crashes. To date, however, 
most U.S. secondary schools still start before 8:30 a.m., and only 
California and Florida have enacted legislation to ensure develop-
mentally appropriate school start times. Social media’s potential to 
shape public opinion and influence policy decisions (Ausat, 2023) 
led us to use frame analysis (Entman, 1993) to examine social media 
discourse surrounding adolescent sleep health and to compare use 
of anecdotal and scientific evidence (Borgida & Nisbett, 1977).
Methods: We reviewed 395 social media posts across 6 social 
media platforms (i.e., Facebook, Instagram, TikTok, X/Twitter, 
YouTube, and LinkedIn) using key words such as “school start 
time” and “later school start.” A coding scheme was developed to 
include basic social media analytics, identity of the post creator, 
and whether the content included anecdotal and/or scientific evi-
dence. For the frame analysis, coders looked for posts concern-
ing impact on student health, student learning, teachers, safety, 
economics, transportation, extracurriculars, and/or other topics. 
Coders were trained to ensure inter-rater reliability (κ =.62).

Results: Over half the posts (59%) were from accounts owned by 
news organizations or media professionals (i.e., journalists, pod-
casters, or bloggers), followed by celebrities or influencers (9%). 
While 62% of posts suggested support for starting school later, 
24% explicitly supported and 4% explicitly opposed it. Impact on 
students’ health (69%) and learning (45%) were the frames most 
frequently employed by post creators. Nearly a quarter (24%) of 
posts used anecdotal evidence, 33% included a scientific explanation 
(however brief), and 31% cited or included a link to a research study.
Conclusion: Social media analysis can be a powerful tool to 
understand public discourse surrounding adolescent sleep 
health, including who is driving the conversation, what frames 
are being used, and types of evidence presented. Sleep scientists 
and clinicians might similarly use social media to play a larger 
role in educating the public and influencing public opinion 
regarding adolescent sleep health and healthy school hours.
Support (if any): 
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IMPROVING EFFICIENCY OF HOME SLEEP APNEA 
TESTING PATHWAY TO ENHANCE ACCESS AND SLEEP 
CARE DELIVERY
Norah Aung1, Aumi Brahmbhatt1, Lauren Frigge2, Paul Seim2, 
Robert Meister2, Matthew Murphy2, Steven Baller2, Muna Irfan2

1 Hennepin Health Care/ Va Minneapolis, 2 Va Minneapolis

Introduction: A high volume of sleep apnea referrals requiring 
home sleep apnea studies (HSAT) can result in significant oper-
ational expenses, creating a need to explore cost-effective solu-
tions. Due to disproportionate resources, some patients were 
diverted to external facilities in community clinics. In the context 
of understaffing, increased expenditure, and the high volume 
of need for HSATs, it was essential to streamline the process of 
timely delivery of HSTs.
Methods: Baseline data for HSAT completion time and cost spent 
on external HSAT was obtained over one quarter of the Fiscal 
year. A process of vendor-based distribution & delivery service of 
the HSAT was created and implemented. Post-intervention data 
collection was done after the subsequent quarter.
Results: The total cost of completing external HSATs in the pre-
intervention quarter was $463,708.55, which included expense of 
community HSAT referrals of $391,253, and overtime for process-
ing HSATs of $15,741.44. With the vendor-based distribution of 
HSATs to patients in the next quarter, the total cost was reduced 
to $57,884 solely for community HSAT referrals. In addition to 
this, the wait time for patients to complete an HST was reduced 
from 6-8 months to 4-6 weeks, despite the same FTE resources in 
the sleep clinic. The process resulted in a reduction of the cost and 
burden of time on staff members, to fulfill the need of high-vol-
ume testing without compromising quality. The improved work 
process helped the Registered Polysomnographic Technologists/
Respiratory Therapists focus on sleep patients’ clinical needs.
Conclusion: The implementation of vendor-based delivery for 
home sleep apnea testing studies can significantly enhance patient 
care and operational efficiency by reducing costs spent on external 
testing, sleep testing time, free clinical staff time, and expediting the 
delivery of care and ultimately the sleep for our patients. This QI 
project demonstrates the operational advantage of implementation 
of a vendor-based HSAT distribution model resulting in reduced 
expense, faster turnaround times, and improved resource allocation.
Support (if any): 
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A MAIL-BASED CAMPAIGN TO PROMOTE DIGITAL 
CBT-I AMONG VETERANS IN RURAL AREAS WITH 
COMORBIDITIES
Adam Bramoweth1, Faith Luyster2, Caroline Hough1, 
Monique Boudreaux-Kelly1, Jennifer McCoy1

1 VA Pittsburgh Healthcare System, 2 University of Pittsburgh 
School of Nursing

Introduction: Insomnia is common among Veterans, and 
Insomnia Coach, a Veterans Affairs (VA)-developed mobile app 
for cognitive behavioral therapy for insomnia (CBT-I), may be 
useful for Veterans with limited access to provider-delivered care. 
Increasing awareness of Insomnia Coach could improve access 
among Veterans most vulnerable to care inequities. This pro-
ject aimed to evaluate the impact of a mail-based campaign to 
inform Veterans about Insomnia Coach, with targeted outreach 
to Veterans with insomnia living in rural areas and with comor-
bid psychiatric and medical comorbidities.
Methods: Using the VA Corporate Data Warehouse, we iden-
tified VA Medical Centers (VAMCs) with high proportions 
of Veterans living in rural areas. In collaboration with the VA 
Office of Connected Care, we also identified VAMCs with active 
Virtual Health Resource Centers, which were established to 
assist Veterans to successfully engage in telehealth services. For 
participating VAMCs, letters introducing Insomnia Coach and 
containing a unique access code were sent to eligible Veterans 
with insomnia (based on ICD-10 codes and/or prescription sleep 
medications), depression, COPD and/or asthma, and no engage-
ment with CBT-I in the past year.
Results: Thirteen VAMCs were identified as serving a high pro-
portion of Veterans living in rural areas and having an active 
Virtual Health Resource Center. Of those, seven VAMCs (54%) 
agreed to participate in the project and have letters sent to eli-
gible Veterans (n=4,903). Letters were mailed to Veterans from 
May through December 2024. Seventy-two Veterans (1.7%) 
used their their unique code to activate and access the Insomnia 
Coach mobile app. At each of the seven sites, Veterans accessing 
the Insomnia Coach app ranged from 1% to 3%.
Conclusion: A mail-based approach to inform Veterans with 
insomnia and comorbid disorders and with potentially ineq-
uitable access to care resulted in minimal use of  Insomnia 
Coach, an evidence-based CBT-I mobile app. However, still 
to be determined is the potential impact of  our approach 
resulting in Veterans seeking other care options, including 
provider-delivered CBT-I. While Insomnia Coach use was 
low, this project will help inform future pragmatic approaches 
to inform Veterans about insomnia-related care and improve 
engagement.
Support (if any): VA Office of Connected Care/Virtual Care 
CORE (OCC-24-09; PIs Bramoweth/Luyster)
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AWAKENING THE SLEEPING GIANT: A PROCESS-
BASED MODEL FOR SLEEP CARE COORDINATION AT A 
PEDIATRIC HEALTHCARE SYSTEM
Ariana Calloway1, Maninder Kalra2, Mattina Davenport1

1 Nationwide Children’s Hospital, 2 Division of Pulmonary and 
Sleep Medicine, Nationwide Children’s Hospital

Introduction: With growing pediatric sleep inequities, it is 
essential that pediatric healthcare systems optimize sleep care 
through a system-wide, collaborative, and integrated approach 
across various programs and departments. Our commUNITY 
SLEEP Initiative (CSI) aimed to asset map the sleep care con-
tinuum – encompassing awareness, screening, referral, and man-
agement- to better understand how community-based programs 
and healthcare clinics intersect system-wide and identify oppor-
tunities for quality improvement.
Methods: CSI is designed to foster greater awareness of roles 
and responsibilities, close existing sleep care gaps, and develop 
a comprehensive process-based model for sleep care coordina-
tion (SCC) that ensures cohesive patient-centered care deliv-
ery. Information was gathered through unstructured interviews 
with clinic and program leadership knowledgeable about how 
sleep currently fits into their routine practice. An email was sent 
to departments to identify the appropriate contacts. During 
unstructured interviews, notes were taken on clinic activities.
Results: During unstructured interviews, notes were taken 
on clinic activities: sleep documentation in EPIC, screening 
tools, and clinic specific steps for managing identified patients’ 
sleep problems and disordered sleep (e.g. referrals, provision 
of sleep resources or brief  education, and direct intervention). 
Unstructured interviews identified key barriers and opportu-
nities for enhancing SCC across the spectrum of clinics (e.g., 
specialty clinics; inpatient; primary care settings) and communi-
ty-based programs (e.g., community well; school-based health). 
Discussions helped assess each department’s role within the sleep 
care continuum and revealed system-wide quality improvement 
opportunities for SCC. There is a need for Targeted Universalism 
framework to apply both universal (e.g., universal dissemination 
of family sleep health awareness content; interprofessional edu-
cation on sleep health) and targeted (e.g., culturally responsive 
and trauma informed adaptations; target sleep care navigation 
support to underserved patient populations). Following review 
and approval by the Sleep Center Director, a system-wide 
visual summary of the sleep care continuum and relevant SCC 
resources (e.g., sleep care navigators; inpatient sleep consultant) 
were shared with departmental leaders.
Conclusion: Addressing these barriers and opportunities 
through a more integrated, system-wide approach to SCC can 
enhance patient outcomes. Improving screening, referrals, and 
management of sleep problems and disordered sleep, and lever-
aging interdisciplinary resources will improve the accessibility, 
quality, and impact of SCC across departments.
Support (if any): 
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EXPEDITING CARE FOR NONSURGICAL PEDIATRIC 
PATIENTS IN A LARGE HEALTHCARE SYSTEM: A 
QUALITY IMPROVEMENT PROJECT
Lacie Petitto1, Anna Messner1, Ramanveer Virk1, Jinae Spear1, 
DeLise Rhea1, Jessica Ginn1, Binal Kancherla1, Kristin Becker1, 
Susan Thomas1

1 Texas Children’s Hospital

Introduction: Sleep services are increasing in demand resulting 
in expansion of pediatric sleep programs. With the decline in 
number of board-certified sleep physicians, programs are uti-
lizing advanced practice providers (APPs) to bridge this gap. 
Conducting more diagnostic polysomnography has led to more 
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children being identified with obstructive sleep apnea (OSA). 
Otolaryngology surgical intervention is the first line of therapy; 
however, if  surgery is not indicated or if  those children have 
postoperative residual OSA, positive airway pressure (PAP) 
therapy is warranted. Timely care with PAP therapy is essen-
tial to prevent negative clinical consequences. Currently, there 
is no literature describing workflow initiatives to promote access 
to PAP therapy initiation while utilizing APPs in the pediatric 
population. Objectives: 1. Report access challenges to sleep 
appointments for initiation of PAP therapy; 2. Describe work-
flow processes to increase access for referring otolaryngologists; 
3: Summarize access outcomes and patient satisfaction rates
Methods: Narrative review of the workflow processes. 
Retrospective review of sleep clinic referrals, third next available 
appointment (TNAA) data, and clinician Press Ganey scores.
Results: Our pediatric sleep center conducts 23 sleep studies per 
night and the healthcare provider team consists of 11 physicians 
and 5 APPs. From 2022 to 2023, otolaryngologists submitted 247 
sleep clinic referrals (~ 5/week) for management of OSA after it was 
determined that surgery was not indicated. Average wait time from 
referral to scheduled visit was 72 days in April 2024. In October, 1 
appointment per week was reserved with each APP for otolaryn-
gologists to schedule patients who need PAP initiation. Preliminary 
results conclude that wait times for PAP initiation decreased from 
72 to 16 days (-56 days). Press Ganey overall APP provider top box 
scores were 88 with a high likelihood of recommending care (top 
box: 92). No safety concerns related to APP care delivery have been 
identified during performance evaluations.
Conclusion: We identify strategies using scheduling metrics 
and APPs to meet the demand and expedite care for children 
with OSA needing PAP. APPs additionally provide safe and 
high-quality care. Institutions facing barriers to access should 
consider restructuring clinic schedules while utilizing APPS to 
ensure timely treatment of OSA in pediatric patients.
Support (if any): 
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HARNESSING AI TO BETTER UNDERSTAND PATIENT 
PERSPECTIVES ON THE ROLE OF THE HEALTHCARE 
PROVIDER IN PAP THERAPY
Shuying Yu1, Vy Vuong1, Meredith Barrett1, Kimberly Sterling1, 
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Introduction: In obstructive sleep apnea (OSA), adherence to 
positive airway pressure (PAP) therapy is influenced by many 
factors, including the relationship between patients and their 
healthcare provider (HCP). Exploring patient perspectives on 
the facilitators and barriers to initiating and persisting with PAP 
therapy may help inform PAP promotion strategies.
Methods: Adult PAP therapy users (aged 18+; ResMed, San 
Diego) living with OSA were invited to participate in a one-time 
survey regarding their therapy experience and behaviors. Two 
open-ended questions asked about the user’s pathway to diag-
nosis, and opportunities to improve the PAP therapy experience. 
Guided by an inductive-deductive thematic approach, de-identi-
fied qualitative responses were analyzed using a large language 
model (Enterprise ChatGPT) to better understand PAP users’ 
interactions and experience with their HCPs. Prompt engineering 
was employed to optimize classification performance. All task 
outputs (theme identification) were reviewed by two researchers 

to ensure contextual relevance and accuracy. Redundant sub-
themes were collapsed into appropriate parent themes, and irrel-
evant content removed.
Results: Responses from 2,145 PAP therapy users were considered 
for analyses, with 98 respondents (4.6%) commenting on the HCP 
experience (mean (SD) age: 63 (12) years, 62% male). Fourteen 
sub-themes emerged which were then grouped into three main 
categories: 1) deepening HCP knowledge of OSA presentation, 2) 
addressing gaps in care, and 3) patient-centric needs. Respondents 
sought greater OSA awareness among their HCPs, articulated in 
responses around early identification of OSA signs and symptoms 
in order to shorten prolonged diagnostic pathways, sometimes 
spanning years. Responses also highlighted the need to better 
understand gender-specific differences in symptom presentation. 
Gaps in care highlighted user desire for better care coordination 
between specialists and primary care providers, improved follow-up 
after formal diagnosis and initiation of therapy, and more resources 
on therapy options. Finally, patient-centric needs included patient-
first information on early symptom identification, and greater HCP 
empathy related to therapy challenges following diagnosis.
Conclusion: Building awareness around OSA symptoms 
(including gender-specific symptoms), care coordination, and 
patient-centered support, may help streamline OSA diagnosis, 
improve therapy outcomes, and enhance patient experiences. 
Leveraging AI-informed models to better understand user expe-
rience may further refine PAP promotion strategies.
Support (if any): ResMed
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Introduction: High rates of sleep disorders in Veterans increases 
demand for behavioral sleep medicine (BSM) services and clin-
ical efficiency is essential to improving access to care. An ongo-
ing quality improvement project assessing the utility of a clinic 
orientation group reduced intake no-show rates within a large 
Department of Veterans Affairs (VA) BSM clinic and revealed 
that some Veterans declined services after learning more about 
the treatment offerings. The goal of this analysis was to see if  
time from consult placed to time of formal diagnostic assess-
ment (wait time) has decreased since implementing the orienta-
tion group.
Methods: Data were collected using electronic medical record 
review and included demographic information about Veterans 
seeking BSM services, dates of consults placed, and dates 
consults were completed. A t-test was conducted to compare 
wait times from one year prior to the orientation group ver-
sus during the 2nd year of group implementation (September 
2023-September 2024).
Results: A one-tailed t-test revealed no statistical difference 
between wait times prior to the implementation of the ori-
entation group (mean = 186 days) and during year 2 of the 
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orientation group (mean = 182 days; t(704)= -0.32, p= 1.65). 
However, time from consult to first contact with a BSM provider 
was faster during year 2 of the orientation group (mean = 72 
days). Interestingly, 27% of less Veterans opted out of to par-
ticipating in BSM services after attending the orientation group.
Conclusion: Although implementation of a BSM orientation 
group did not reduce overall wait time from consult to clinic 
intake, inclusion of the orientation group as part of the clinic 
referral process did reduce time to first contact with a BSM 
provider. This may improve overall engagement with BSM ser-
vices and continue to improve clinic efficiency. The orientation 
group also continues to successfully identify Veterans who are 
most likely to engage in BSM services as over one quarter of 
Veterans referred to a BSM orientation group declined BSM ser-
vices after learning more about services offered. Future projects 
should examine if  reduced time to contact increases treatment 
adherence as well as if  no show rates have continued to improve 
clinic efficiency.
Support (if any): NIH/NHLBI-K23HL157754, NIH/NHLBI-
K24HL143055, VA/HSR-RCS20-191
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ONE MAN’S TRASH, ANOTHER WOMAN’S RESEARCH: 
THE STUDY AND REDUCTION OF WASTE IN SLEEP 
MEDICINE
Laura Donahue1

1 McGaw Medical Center at Northwestern University

Introduction: Healthcare practices in the US contribute to the 
climate crisis and plastic pollution through greenhouse gas emis-
sions and reliance on single-use plastic materials. The healthcare 
sector is responsible for 8.5% of US emissions and produces two 
million tons of solid waste per year (Eckelman et al, PLOS One 
2016; Practice Greenhealth). There is limited current literature 
examining the contribution of sleep medicine practices to US 
healthcare emissions and waste production. The purpose of this 
study was to quantify and categorize the waste generated by lab-
oratory-based sleep studies and to identify targetable areas for 
waste reduction.
Methods: A comprehensive waste audit was conducted over a 
three-day period in an urban academic sleep laboratory. Each 
piece of waste generated by patient care during this time was 
collected, weighed and separated by individual study. The weight 
of waste attributed to all home sleep apnea tests (HSATs) com-
pleted during this period was estimated by weighing sample test 
components available in the lab. In addition to calculation of 
total waste produced, sub-analyses were conducted to determine 
average waste produced by study type and expected reductions in 
waste output based on different proposed practices.
Results: The 24 in-lab sleep studies (6 diagnostic PSGs, 11 
split night PSGs, 6 titration studies, 1 inpatient NOMAD split 
night study) completed during the three-day period generated 
24.18 kg of solid waste. The 75 WatchPAT HSATs and one home 
NOMAD test generated an estimated 9.97 kg of solid waste. On 
average, diagnostic PSGs produced 381.33 g of waste, split night 
PSGs 708.8 g of waste, and titration studies 752.6 g of waste. 
When applied to the total studies conducted during 2023, we 
estimate 885.77 kg of waste produced by in-lab studies annually 
(1596 kg if  including HSATs).
Conclusion: Sleep medicine testing, including laboratory-based 
sleep studies and HSATs, produce a significant amount of waste. 

An important factor in reducing waste produced by sleep stud-
ies is by minimizing the use of single use items when feasible. 
Based on our lab’s practices, waste can be reduced by switching 
to reusable EEG leads, sanitizing and reusing PAP water reser-
voirs, and replacing individual soap/lotion containers with large 
volume dispensers.
Support (if any): 
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Introduction: Previously machine-learning algorithm, SimpLe 
quEstionnairE Predicting Sleep disorders (SLEEPS) was 
developed to predict obstructive sleep apnea (OSA), combined 
insomnia and sleep apnea (COMISA), or INSOMNIA (chronic 
insomnia disorder) with a few information of demographics and 
questions. This study aimed to validate the algorithm and to 
discern the characteristics associated with correct and incorrect 
predictions for each sleep disorder.
Methods: Patient data were collected from two sleep clin-
ics affiliated with a university hospital. Diagnoses of OSA, 
COMISA, and INSOMNIA were determined through medical 
examinations, demographic data, polysomnography, and vari-
ous questionnaires. Using this information, SLEEPS algorithm 
calculated the probability of each condition—OSA, COMISA, 
and INSOMNIA. The diagnostic accuracy was evaluated using 
the area under the receiver operating characteristic (AUROC) 
curve. The characteristics of patients with correct and incorrect 
predictions were analyzed for each sleep disorder using cutoff  
probabilities.
Results: A total of 4,526 patients were analyzed, with the AUROC 
values reported as 0.976 for OSA, 0.909 for COMISA, and 0.922 
for INSOMNIA. The algorithm accurately predicted diagnoses in 
91.6% of OSA, 79.7% of COMISA, and 81.4% of INSOMNIA. 
In the OSA group with incorrect predictions, patients were pre-
dominantly female(p< 0.001) and younger(median 44 vs. 54; 
p< 0.001). This group had higher ISI scores(median 13 vs. 8; 
p< 0.001), lower AHI scores(median 27.4 vs. 38.2; p< 0.001), 
and lower body indices(p< 0.001). In the COMISA group with 
incorrect predictions, patients were predominantly female(p< 
0.001) and younger(median 49 vs. 58; p< 0.001). They exhibited 
lower body indices(p< 0.05), lower AHI(median 28.6 vs. 33.5; p< 
0.05) and ISI scores(median 16 vs. 18; p< 0.001). In contrast, the 
INSOMNIA group with incorrect predictions was predominantly 
male(p< 0.001). These patients had lower ISI scores(median 16 
vs. 19; p< 0.001) but higher body indices and total AHI scores 
compared to those with correct predictions(p< 0.001).
Conclusion: This study confirmed that SLEEPS algorithm 
demonstrates high and consistent accuracy in predicting sleep 
disorders. The identified cutoff  values for sleep disorders can 
help alert undiagnosed individuals who may not recognize symp-
toms of sleep disturbances. Understanding the characteristics of 
individuals with correct or incorrect predictions provides valu-
able insights into the diagnostic performance of the algorithm.
Support (if any): 
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Introduction: Compliance with therapy for obstructive sleep 
apnea (OSA) is critical for achieving optimal patient outcomes. 
Factors such as the distance from a sleep center and the mode of 
consultation (in-person vs. telehealth) may influence compliance 
rates, no-show rates, and patient preferences. With the growing 
adoption of telehealth, a better understanding of factors driving 
patient preferences and how they affect outcomes is vital to deliv-
ering optimal care. This study aims to explore how demographic 
and geographic factors shape patient behavior and adherence.
Methods: We retrospectively analyzed data from all patients pre-
senting to our clinic over a three month period. Patients were 
categorized based on visit type (in-person, video, telephone) 
and selected based on a diagnosis of OSA. This cohort of 296 
patients were then further categorized on visit status (completed 
vs no-show). Distance from the sleep center was calculated using 
patient zip codes and an online mapping tool. Compliance was 
defined as ≥4 hours of PAP use per night on ≥70% of nights and 
we accepted subjective reporting of patient compliance. Patients 
with a hypoglossal nerve stimulator (HNS) were excluded from 
compliance analysis. Additional demographic variables were 
gathered through chart review.
Results: The cohort had a mean age of 51.8 (±15.6) years, with 
a male predominance (52.4%) and a mean BMI of 37.3 (±11.0). 
The average pretreatment apnea-hypopnea index (AHI) was 28.8 
(±26.1). No-show rates were lower for telehealth visits (18%, 
23/126) compared to in-person visits (40%, 68/170). Patients utiliz-
ing telehealth lived farther from the sleep center (69.5 ± 54.6 miles) 
compared to in-person patients (36.6 ± 42.7 miles). Compliance 
rates were highest for in-person visits (51.0%, 52/102), followed by 
telephone (47.2%, 25/53) and video (40.0%, 20/50) visits.
Conclusion: Distance from the sleep center and telehealth availa-
bility impact patient behavior, including no-show rates and com-
pliance with OSA therapy. Telehealth reduces barriers to care for 
patients living farther from sleep centers, but in-person visits are 
associated with higher compliance rates. This is particularly sali-
ent for patients that may otherwise be unable to seek treatment 
and highlights the need for targeted strategies to improve care 
delivery across all visit types.
Support (if any): 
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SHARED MEDICAL APPOINTMENT, A NEW MODEL OF 
CARE IN A SLEEP MEDICINE CLINIC
Kristin Phipps1, Lauren Toots1, Maha Alattar1, Michele Nelson1, 
Charles Bae2

1 Virginia Commonwealth University, 2 University of Pennsylvania

Introduction: There is shortage of sleep medicine specialists with 
a typical sleep clinic visit starts with one patient spending 60 min-
utes with a single provider (physician or APP). This traditional 

model of care limits access. One of the biggest hurdles in our 
sleep clinic is seeing patients for the required 31–90-day CPAP 
compliance visit, which is required by insurance carriers to keep 
their CPAP. Shared medical appointment (SMA) can increase 
access and still provide individualized care in group settings. 
After initial new patient visit with single provider, SMAs is used 
for CPAP compliance follow-ups. This pilot trial aims to improve 
access while maintaining patient satisfaction with a SMA for 
CPAP therapy through multi-disciplinary approach.
Methods: We initiated a SMA in our sleep medicine clinic. A 
single provider worked with a sleep technician and nurse familiar 
with a typical CPAP journey to provide individualized care for 
a group of patients. Each patient signed a consent form prior 
to the SMA. Each SMA included 6-8 patients with obstructive 
sleep apnea (OSA) in a 60-minute group session. We started with 
a PowerPoint presentation to provide education about OSA and 
included CPAP therapy with details about airflow, mask issues, 
and oropharyngeal dryness. We reviewed each patient’s data 
download and adjusted CPAP settings as needed. We encour-
aged patients to interact with each other and with providers.
Results: In 2023 (N=12), the average follow up time for a CPAP 
compliance visit was 104 days. After the recent implementation of 
the SMA in 2024 (N=13), the average follow- up time dropped to 68 
days. Patient feedback about the SMA has been extremely positive.
Conclusion: Based on preliminary data, the SMA model is an 
innovative way to improve patient access by opening up more 
slots for new patients while accommodating follow up visits for 
CPAP compliance.
Support (if any): 
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OPTIMIZING POST-HOSPITALIZATION CARE: 
A RETROSPECTIVE ANALYSIS OF PAP THERAPY 
FOLLOW-UP IN DISCHARGED PATIENTS
Deandra Kuruppu1, Christopher Lau1, Jayen Sum1, 
Joyce Lee-Iannotti1

1 University of Arizona- Phoenix

Introduction: Patients with hypoventilation syndrome often expe-
rience frequent hospitalizations due to delayed initiation of posi-
tive airway pressure (PAP) therapy. These same patients also often 
experience frequent readmissions due to suboptimal management 
of their underlying condition. While PAP therapy is effective in 
reducing complications, the role of timely outpatient follow-up in 
preventing readmissions remains insufficiently understood.
Methods: This retrospective study analyzed patients who were 
newly started and discharged with PAP therapy from a large ter-
tiary care center between December 2022 and December 2024. 
Hospital records were reviewed for demographics, prior hospi-
talization history, outpatient follow-up within one month, and 
readmissions within six months. The primary outcome was the 
association between early outpatient follow-up and 180-day read-
mission rates. Differences were assessed using independent t- tests.
Results: Of 56 patients discharged with PAP therapy, 43% (n = 
24) had at least one prior hospitalization in the preceding year, 
with a median of 2 admissions and average of 2.5 admissions. 
Only 38% (n = 21) completed outpatient follow-up within one 
month of hospital discharge. Patients without 1 month follow-up 
were significantly more likely to experience readmission within 
six months (34% versus 18%, P value = 0.049). Further analysis 
revealed an odds ratio of 2.35, thus patients without follow up 
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were approximately 2.35 times more likely to be readmitted com-
pared to those that had follow up.
Conclusion: A significant proportion of patients discharged with 
positive airway pressure (PAP) therapy for hypoventilation syn-
drome do not receive timely outpatient follow-up, a gap in care 
that is strongly associated with an elevated risk of early hospital 
readmissions. This observation underscores the critical impor-
tance of implementing structured and comprehensive discharge 
planning protocols, as well as enhancing post-hospitalization 
care pathways. By prioritizing timely follow-up appointments 
and coordinated support, healthcare systems can better address 
this vulnerable population’s needs, potentially reducing prevent-
able readmissions and improving overall patient outcomes.
Support (if any): 

Abstract citation ID: zsaf090.1336
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THE CRITICAL IMPORTANCE OF QUALITY AND 
PURITY MANAGEMENT IN MELATONIN SUPPLEMENT 
MANUFACTURING
Nobuhiro Kawai1, Yoshiki Kida2

1 Nobelpharma Co., Ltd, 2 Nobelpharma Co., Ltd.

Introduction: Melatonin supplements are widely used in the 
United States to manage sleep disorders. However, concerns 
have been raised regarding the accuracy of labeled dosages and 
the presence of impurities in these over-the-counter products. In 
the U.S., melatonin is regulated as a dietary supplement, which 
means it is not subject to the stringent quality control stand-
ards applied to pharmaceutical products. This regulatory gap 
can lead to significant variability in product quality, potentially 
impacting consumer safety and therapeutic efficacy.
Methods: We evaluated ten commercially available melatonin 
supplements in the U.S. Each sample was prepared by dissolv-
ing a quantity equivalent to approximately 6 mg of melatonin in 
10 mL of water, followed by sonication to ensure complete disso-
lution. Subsequently, 300 mL of a methanol/water mixture (7:3) 
was added, and the solution was sonicated for 20 minutes and 
vigorously shaken for an additional 20 minutes. The final volume 
was adjusted to 500 mL with the methanol/water mixture, filtered 
through a 0.45-micron membrane, discarding the initial 4 mL, and 
the filtrate was analyzed. Quantitative analysis and impurity profil-
ing were conducted using high-performance liquid chromatography 
(HPLC) methods adapted from our quality assurance standards.
Results: Among the ten products analyzed, four exhibited mela-
tonin content deviating beyond the acceptable range of 90–110% 
of the labeled amount, indicating substantial discrepancies. 
Impurity testing revealed that, while all products met the specific 
impurity thresholds for known related substances (e.g., 5-meth-
oxytryptamine ≤0.5%), several products contained higher overall 
levels of unidentified impurities, with some approaching 1% of 
the total content.
Conclusion: The findings highlight significant quality control 
issues in commercially available melatonin supplements in the 
U.S., with 40% of products failing to meet acceptable content 
standards and several exhibiting elevated impurity levels. These 
inconsistencies may compromise therapeutic efficacy and pose 
safety risks to consumers. There is an urgent need for enhanced 
regulatory oversight and stringent quality assurance protocols in 
the manufacturing of melatonin supplements to ensure product 
consistency, efficacy, and consumer safety. Healthcare providers 
should be aware of these quality variations when recommending 

melatonin and consider advocating for products that have under-
gone rigorous third-party testing.
Support (if any): 
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SLEEP APNEA AND DRIVING: CURRENT LEGAL ISSUES 
IN SWITZERLAND
Cristian Palmiere1

1 CURML

Introduction: Severe obstructive sleep apnea is considered a risk 
factor for possible road accidents. In switzerland, all license hold-
ers have to fulfill medical minimum requirements by law. Medical 
conditions conflicting with them may lead the authotities to tem-
porarily revoke the driving license based on the results of the fit-
ness-to-drive medical assessment. According to the current Swiss 
guidelines, not all drivers who have caused a presumed sleep acci-
dent have to undergo a full fitness-to-drive medical assessment. 
This is mandatory, for instance, in all situatione where it is not 
possible to determine whether the accident was truly caused by 
falling asleep or a transient loss of consciousness. The objective 
of this study was therefore to retrospectively investigate the cases 
observed in our facility during a period of four years (January 
2021 - December 2024), for which the cause of the road accident 
was probably traced back to the presence of an undiagnosed or 
inadequately treated severe obstructive sleep apnea.
Methods: We reviewed all the cases that underwent a fitness-
to-drive medical assessment in our facility during the period 
January 2021 - December 2024 following a road accident for the 
dynamics of which a possible temporary and inexplicable loss of 
consciousness (and therefore an obstructive sleep apnea prob-
lem) could not be ruled out.
Results: 44 cases of transient loss of consciousness, of undeter-
mined origin, were taken into consideration (36 men, 8 women, 
aged between 24 and 69 years). All cases underwent a complete 
fitness-to-drive medical assessment, including ophthalmological, 
diabetological, cardiological, neurological, and pneumological 
evaluation. In 6 cases, a previously undiagnosed, untreated, or 
inadequately treated severe obstructive sleep apnea was consid-
ered the only factor potentially able to explain the dynamics of 
the road accident.
Conclusion: The systematic search for severe obstructive sleep 
apnea as a possible cause of a transient loss of consciousness 
and sometimes of a road accident must remain a priority in the 
medical assessment of fitness-to-drive. An important role must 
be played by general practitioners, who must direct patients at 
risk to sleep medicine centers, so that the diagnoses and ade-
quate treatments can be implemented promptly, in order to pre-
vent possible risks for road traffic
Support (if any): none
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LEVERAGING ARTIFICIAL INTELLIGENCE ENHANCED 
PATIENT EDUCATION TO OPTIMIZE PAP TREATMENT 
ADHERENCE
Noman Baig1, Deepthi Jaligama1, Jin Tao1, Momena Sohail1, 
Pranshu Adavadkar1, Ashima Sahni1, Muhammad Najjar1, 
Ashesha Mechineni1, Bharati Prasad1
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Introduction: Artificial intelligence (AI) will inevitably be used 
in healthcare settings, and it has a significant impact on patient 
education. We aim to study how to leverage existing AI plat-
forms and improve patient efficacy in treating obstructive sleep 
apnea (OSA) patients starting with positive airway pressure 
(PAP) therapy.
Methods: Nine sleep physicians employed ChatGPT and Gemini 
to acquire responses to a specific set of questions. Two introduc-
tory inputs (patient primer and physician primer) were supplied 
to prepare the AI platforms for analyzing patient and physician 
perspectives. Three categories of questions were presented con-
cerning masks and pressure, equipment maintenance, and clin-
ical outcomes during the commencement of PAP therapy. The 
readability of the outcomes was assessed using Flesch-Kincaid 
(FK) score. The raters used visual analog scales to score from 
1-10 the accuracy and relevance of responses in each model.
Results: Primer 1 (patient role) answers: there was no significant 
difference between platforms in FK scores. The average FK scores 
for ChatGPT (57.15) and Gemini (55.58) are rated at a 10th-12th 
school grade reading level indicating difficult to read. The ChatGPT 
answers had significantly higher accuracy ratings for group 1 
(8.36 vs 7.14) and group 3 (8.46 vs 6.98) questions. The ChatGPT 
answers had significantly higher relevance ratings for group 1 ques-
tions (8.81 vs 7.51). Primer 2 (physician role) answers: There was 
no significant difference between platforms’ accuracy and relevance 
ratings. ChatGPT had an accuracy of 8.11 and a relevance of 8.49 
to Gemini’s 7.32 and 7.77. The validity and relevance ratings of the 
supporting evidence were all very low (≤2.1) because the platforms 
either cited unverifiable sources or did not cite.
Conclusion: Both platforms’ answers to patient questions were 
objectively difficult to read. ChatGPT provided more accurate 
and relevant answers to patient questions in selective question 
groups and remained equivocal to Gemini otherwise. These pilot 
projects will help guide us in designing patient education materi-
als which is the next step in utilizing these results.
Support (if any): 
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ASSESSING THE FEASIBILITY OF A MULTIMODAL 
SLEEP INTERVENTION FOR COMMUNITY-DWELLING 
DYADS OF PEOPLE LIVING WITH DEMENTIA AND 
THEIR CARE PARTNERS
Melinda Jackson1, Sumedha Verma1, Prerna Varma1, Aimee Brown1, 
Rosemary Gibson2, Jingling Huang1, Ly Nguyen3, Bei Bei1, 
Tom Valenta4, Ann Pietsch4, Marina Cavuoto5, Michael Woodward6, 
Susan McCurry7

1 Monash University, 2 Massey University, 3 Swinburne, 4 
Independent researcher, 5 National Ageing Research Institute, 6 
Austin Health, 7 University of Washington

Introduction: People living with dementia frequently experience 
sleep disturbances, and their informal care partners are also at 
high risk of poor sleep. Few sleep interventions consider the 
unique sleep interplay and challenges within caregiver-care-re-
cipient dyads. This study evaluated the feasibility and prelimi-
nary efficacy of co-designed multimodal intervention to address 
sleep disturbances in dyads of people living with dementia and 
their care partners in Australia and New Zealand.
Methods: Dyads of people living with dementia and their care 
partner were recruited from the community via social media 

and Dementia Support services. Eligible dyads completed the 
Dementia, Sleep and Wellbeing Program, a co-designed, six-week 
online sleep intervention. The program included a mix of group-
based and personalised sessions, which combined Cognitive 
Behavioural Therapy for Insomnia, mindfulness, activity, and 
light delivered by registered psychologists. Feasibility was evalu-
ated by attrition, attendance, and satisfaction. Sleep was assessed 
using the Pittsburgh Sleep Quality Index, the Insomnia Severity 
Index, and the Sleep Disturbance Inventory. Psychological well-
being was assessed via the Depression Anxiety Stress Scale-2. 
Feasibility outcomes were summarised using descriptive statis-
tics, and sleep/mood outcomes were analysed using linear mixed 
models.
Results: Twenty-three dyads were assessed for the study. Four 
dyads withdrew before the intervention, and one dyad withdrew 
during intervention, resulting in 18 dyads who completed the 
study (Mage=67.34 years, SDage=10.76). Attendance rates were 
high, with seven care partners attending all sessions. Both people 
living with dementia and care partners reported high satisfaction 
with the intervention. For care partners, significant reductions 
were observed in insomnia severity (p=.006) and improvements 
in sleep quality (p=.042). Significant improvements in insom-
nia severity (p=.006), depression (p=.002) and stress symptoms 
(p=.006) were observed for people living with dementia.
Conclusion: These findings provide support for a multimodal, 
dyadic approach to reducing sleep disturbances among commu-
nity-dwelling people with dementia and their carer, demonstrat-
ing high engagement and satisfaction, and early indications of 
improved subjective sleep and wellbeing. These results highlight 
the potential efficacy of online interventions to address sleep 
issues in this population.
Support (if any): Dementia Centre for Research Collaboration 
– Pilot Grant Scheme 2020 and the Turner Institute Sleep and 
Circadian Theme Consumer and Community Involvement 
Grant.
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AMERICAN ACADEMY OF SLEEP MEDICINE 
ADVOCACY: ANALYSIS OF GOALS AND ACHIEVEMENTS 
IN 2024
Sally Ibrahim1, Joyce Lee-Iannotti2, Alison Kole3, Joanna Fong-
Isariyawongse4, Lindsay McCullough5, K. Vohra6, Eric Albrecht7, 
Vidya Krishnan8

1 University Hospitals Cleveland Medical Center and Case 
Western Reserve University, 2 University of Arizona- Phoenix, 3 
Atlantic Health System, Morristown Medical Center, 4 University 
of Pittsburgh, 5 Division of Pulmonary, Critical Care, and Sleep 
Medicine, Rush University Medical Center, 6 Sleep Center at 
Ascension Heart Center, 7 American Academy of Sleep Medicine, 8 
The MetroHealth System

Introduction: The American Academy of Sleep Medicine 
(AASM) Advocacy committee provides nonpartisan guidance 
and support for ASSM policy implementation. The committee 
develops strategies to engage efforts from members at the local 
and national levels, advancing these initiatives with elected offi-
cials and federal agencies. The committee meets regularly to dis-
cuss strategies on a wide variety of sleep health initiatives with 
seven key goals, including: 1)building legislative relationships to 
strengthen grassroot efforts; 2)reviewing and proposing AASM 
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resources/communications; 3)collaborating with the AASM 
Executive Board on setting advocacy priorities; 4)preparation 
and participation in Hill day- a visit to Capitol Hill for in-per-
son advocacy efforts with national Congress representatives; 5)
recruiting additional AASM member/stakeholders; 6)working 
with staff  and lobbyists to identify speakers for Congressional 
Sleep Health Caucus; and 7)collaborating with other organiza-
tions to amplify our voice. These goals ensure policy support for 
sleep health. This analysis reviews how advocacy work achieved 
these goals in 2024.
Methods: A descriptive analysis of all activities in the prior year 
as they related to each of the seven advocacy committee goals, 
objectives and action items was performed. Committee members 
participated in reviewing of prior work of the committee and 
brainstorming new ideas annually. Analyses included informa-
tion of activities in 2024, using historical information from com-
mittee monthly agendas, electronic and social communications, 
publications and other public activities. Each activity was eval-
uated and categorized to assess the success of achieving stated 
goals.
Results: The committee addressed numerous initiatives across 
nine key themes: telehealth, permanent standard time, physi-
cian payment, health equity, school start time, sleep research, 
the Sleep Health Caucus, current sleep-related events(e.g. CPAP 
recall), and AASM-advocacy collaboration both within and 
outside the organization. Within these themes, all 28 identified 
activities aligned 100% with the AASM-Advocacy Committee 
goals. The majority(64%) met ≥3 committee goals. Four total 
publications were published, including an AASM position state-
ment on telehealth permanency; and formal letters to address 
relevant initiatives.
Conclusion: The AASM advocacy committee achieved all major 
goals in 2024. Activities addressed multiple committee priorities 
and successfully aligned with advocacy efforts. Future directions 
include increasing advocacy efforts and expanding collaboration 
with multidisciplinary organizations to advance sleep health.
Support (if any): 
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SIMPLIFIED ML MODELS FOR AUTO-SCORING SLEEP 
STAGES AND EVENT-BASED DETECTION OF AROUSALS 
AND RESPIRATORY EVENTS: EVALUATION WITH 
EXPERT CONSENSUS
Michiru Kaneda1, Sho Ogaki1, Tomoyuki Nohara1, Syuhei Fujita1, 
Naoshi Osako1, Tomoko Yagi2, Takanori Ogata1

1 ACCELStars Inc., 2 Kurume University

Introduction: Accurate scoring of sleep stages, arousal responses, 
and respiratory events is critical for diagnosing sleep disor-
ders but remains labor-intensive and variable across experts. 
Simplified machine learning approaches offer efficient and inter-
pretable alternatives to complex models. This study evaluates a 
machine learning model by comparing its predictions to consen-
sus data created by experts.
Methods: Polysomnographic (PSG) data from healthy par-
ticipants and patients with sleep apnea syndrome (SAS) were 
analyzed. After data quality assessment, 473 nights of healthy 
data and 244 nights of SAS data were used for sleep classifica-
tion, 412 nights of healthy data and 179 nights of SAS data for 
arousal detection, and 179 nights of SAS data for respiratory 
event detection. Features for sleep classification were generated 

for 30-second epochs using data from surrounding intervals. 
Arousal and respiratory event detection relied on features gen-
erated for each second. Post-processing merged closely spaced 
events and removed brief  events. Experts conducted discussions 
to resolve ambiguities and establish consistent criteria, improv-
ing annotation quality. Following this, they divided the dataset 
for annotation. A subset of data was annotated by all experts 
simultaneously to create consensus data, enabling comparisons 
between inter-expert agreement and model performance.
Results: The model achieved an accuracy of 0.86 and a Cohen’s 
Kappa of 0.81 for sleep stage classification, with F1 scores of 
0.89, 0.66, 0.87, 0.87, and 0.91 for Wake, N1, N2, N3, and REM. 
For arousal detection, recall and precision were 0.81 and 0.77, 
and for respiratory event detection, recall and precision were 
0.88 and 0.83. For sleep classification, 27 nights annotated by 
four experts showed an average accuracy and Cohen’s Kappa 
of 0.91 and 0.87 when compared to consensus annotations. The 
model achieved an accuracy of 0.90 and a Cohen’s Kappa of 
0.86, demonstrating comparable performance to the experts. 
Similarly, for arousal and respiratory events, the model matched 
inter-expert agreement, supporting its reliability.
Conclusion: Simplified machine learning models demonstrated 
expert-level performance in auto-scoring sleep stages and detect-
ing arousal and respiratory events. These results highlight their 
potential for efficient, reliable sleep assessment solutions.
Support (if any): 
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THE EFFECT OF ICU DIARY ON CAREGIVER STRESS, 
SLEEP DISTURBANCES AND FATIGUE: AN ONGOING 
STUDY
Pei-Yu Chang1, Pei-Yu Chang1, Huan-Ting Shen1, I-Shiang Tzeng2, 
Chia-Chun Tang3, Shao-Yu Tsai4

1 Taichung Tzu Chi Hospital, Buddhist Tzu Chi Medical 
Foundation, 2 Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical 
Foundation, 3 National Taiwan University, 4 School of Nursing, 
College of Medicine, National Taiwan University

Introduction: Family caregivers of patients admitted to the 
intensive care unit (ICU) often experience high stress, sleep dis-
turbances, and fatigue. This study aimed to examine the impact 
of an ICU diary on reducing stress, improving sleep, and allevi-
ating fatigue among primary family caregivers in the ICU.
Methods: This ongoing pilot experimental study was conducted 
in four adult ICUs at a teaching hospital in central Taiwan, using 
1:1 randomization. The experimental group used an ICU diary 
comprising closed-ended sections for documenting essential med-
ical information and open-ended sections for emotional support 
from physicians, nurses, patients, and caregivers. The diary was 
used for up to one week or until the day before ICU discharge. 
Both the experimental group and control groups received a stress 
management and sleep hygiene booklet. Eligible participants were 
(1) unpaid primary family caregivers (2) family members of ICU 
patients on mechanical ventilation for over 48 hours. The partici-
pants completed the Impact of Event Scale-Revised (IES-R), the 
General Sleep Disturbance Scale (GSDS), and the Lee’s Fatigue 
Scale (LFS) at the time of recruitment and again either one week 
later or before the patient’s discharge from the ICU.
Results: Sixty-two primary family caregivers were randomized 
to the experimental (n=30) or the control group (n=32). The 
ICU diary intervention showed no statistically significant effects 
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on stress, sleep disturbances, or fatigue (all p >.05). However, 
fatigue severity increased significantly in the control group over 
the study period (3.79±1.9 to 4.33±2.1, p <.05). The ICU diary 
had a 66.8% completion rate, primarily documenting patient 
updates (95.8%), with nurses more frequently offering caregiver 
encouragement (57.1%) than physicians or nurse practitioners 
(16.0%).
Conclusion: This study found that the ICU diary intervention 
did not significantly reduce stress, sleep disturbances, or fatigue 
among family caregivers. These findings may be due to the pre-
liminary nature of the data. Future research should explore 
strategies to improve ICU diary completion rates and investigate 
caregiver satisfaction with communication and their perceived 
support from the diary.
Support (if any): This work was supported by Taichung Tzu 
Chi Hospital, Buddhist Tzu Chi Medical Foundation, Taiwan, 
TTCRD112-30.
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OF A PAP TELEMANAGEMENT INTERVENTION
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Introduction: Hispanic adults experience lower positive airway 
pressure (PAP) usage and higher rates of obstructive sleep apnea 
(OSA)-related comorbidities. This study linguistically and cul-
turally adapted a tele-delivered self-management support inter-
vention (TeleSMS) for Spanish-speaking Hispanic adults with 
OSA. TeleSMS is comprised of a text messaging library and 
health-literacy aligned animated videos.
Methods: Adaptations followed the 11-step Participatory 
and Iterative Process Framework for Language Adaptation 
(PIPFLA), including translations, review panels, and har-
monization. Panels consisted of 12, 60-minute meetings with 
Hispanic, Spanish-fluent adults with positive airway pressure 
(PAP) treated OSA and 12 sessions with providers experienced in 
caring for Hispanic patients with OSA. Literacy demand assess-
ments of the message library preceded adaptation.
Results: The original library’s median readability was 9.7 (9.3 
[min]-13.4[max]) (goal: grade <= 8) and complex language score 
was 23.2% (18.9-29.5) (goal: < 20%). After literacy editing, 
these improved to 8 (7.7-10.7) and 12.5% (7.5-17.2). Forward 
and back translation was completed by three individuals with 
iterative review by panel participants (N=12) originally from 
Mexico (33.3%), US (33.3%), or other Latin American coun-
tries (33.3%). Separate panels included 7 patients (71.4% female; 
71.4% <= post-secondary education; 85.7% Spanish preferred 
language) and 5 providers (60% sleep physician; 40% staff; 60% 
English preferred language). Across 24 sessions, priority adapta-
tions pertained to: (1) ‘content’ (e.g., simplified messages [defin-
ing concepts, breaking down long messages into shorter/simpler 
ones]; adding PAP parts/features photos; (2) ‘culture’ (adjusting 

terms/images [e.g., “rumble of a thunderstorm” to “relaxing 
nature sounds”, “partner” to be more inclusive of additional 
household members “personas a su alrededor- people around 
you”, add Hispanic emoticons); (3) ‘wording’ (e.g., too long/
not catchy post-translation; incompatible translation “empu-
joncito” [nudge in English] considered odd; “white noise” not 
common in Spanish, instead “musica suave” [i.e., soft music] or 
“ruido blanco o de fondo” [i.e., white or background noise]; PAP 
parts, supplies and settings should be presented in English and 
Spanish due to internet searches and English language setting 
on machines).
Conclusion: Adapting a Spanish language intervention in col-
laboration with Latino stakeholders can enhance acceptability 
and appropriateness of TeleSMS to potentially enhance usability 
and adoption among Latinos.
Support (if any): American Academy of Sleep Medicine 
Foundation
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ASSESSING THE DIAGNOSTIC ACCURACY OF LLM 
(CHATGPT-4) IN SLEEP MEDICINE CASES
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Introduction: Large language models (LLMs), such as 
ChatGPT-4, have demonstrated promising potential as diagnos-
tic tools across various medical disciplines. In sleep medicine, 
artificial intelligence tools are already used to analyze physi-
ological sleep data and are being studied for their potential in 
phenotyping, endotyping, and predicting treatment responses. 
However, the effectiveness of LLMs in accurately diagnosing 
sleep disorders based on clinical history has not yet been studied. 
This study evaluates ChatGPT-4’s diagnostic performance using 
clinical vignettes.
Methods: Nineteen clinical cases were selected from the Case 
Book of Sleep Medicine, Third Edition (AASM, 2019). Each 
case included patient history, examination findings, and test 
results. The vignettes were input into ChatGPT-4 using the 
following standardized prompt: “Based on the provided case 
details, generate the top 5 differential diagnoses and identify the 
most likely final diagnosis: (copy and paste clinical vignette).” 
The model was tasked with generating both differential diagno-
ses and a final diagnosis for each case. The AI’s results were com-
pared to reference diagnoses from the case book. Differential 
diagnoses were measured as the number of matches, and accu-
racy was reported as a percentage. Final diagnoses were scored 
as 0 (no match), 1 (partial match), or 2 (full match).
Results: The mean number of AI-generated differential diag-
noses matching the AASM case differential diagnoses was 2.79 
± 0.71 (95% CI: 2.45–3.13). The mean accuracy percentage for 
differential diagnoses was 63.27% ± 15.61% (95% CI: 55.75%–
70.79%), with scores ranging from 33.33% to 100%. For final 
diagnoses, ChatGPT-4 scored a total of 30 out of a possible 38, 
with a mean score was 1.58 ± 0.61 (95% CI: 1.29–1.87) out of 
2, with 74% of cases achieving a full match. Performance was 
higher in cases with fewer differential diagnoses, whereas accu-
racy decreased in more complex cases.
Conclusion: ChatGPT-4 showed moderate to high accuracy in 
generating both differential and final diagnoses for sleep disor-
ders. These findings suggest that AI could become a valuable 
clinical decision-support tool in sleep medicine. However, its 



A579

B. Clinical Sleep Science and Practice XI. Healthcare Delivery and Implementation

SLEEP, Volume 48, Supplement 1, 2025

inconsistent performance in complex cases highlights the need 
for further refinement and clinical testing.
Support (if any): 
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CONTEXTUAL PREDICTORS OF SLEEP COACHING 
PROGRAM ACCEPTABILITY AMONG FIRE SERVICE 
WORKERS
Matthew Lujan1, Siyuan Huang2, Hannah Miller2, Dana Epstein3, 
Matthew Buman3, Daniel Taylor4, Michael Grandner5, 
Edward Bedrick6, David Glickenstein7, Patricia Haynes4

1 Mel and Enid Zuckerman College of Public Health, University of 
Arizona, 2 Department of Health Promotion Sciences, University 
of Arizona, 3 College of Health Solutions, Arizona State University, 
4 University of Arizona, 5 University of Arizona College of 
Medicine, 6 Department of Epidemiology and Biostatistics, 
University of Arizona, 7 Department of Mathematics, University of 
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Introduction: Sleep disorders are common in the fire service, 
yet few agencies have adopted evidence-based sleep health 
workplace wellness programs to address them. As part of the 
pre-implementation formative assessment, this project aimed to 
identify theoretically informed contextual factors that predict 
the acceptability of a new sleep health coaching wellness pro-
gram among workers in approximately 20 Arizona fire agencies.
Methods: Cross-sectional survey data were analyzed from 
non-manager fire service personnel (n=145). Program accepta-
bility was measured via the Acceptability of Intervention 
Measure. Contextual factors were measured using the 
Organizational Readiness for Change Assessment (ORCA) sub-
scales, which include culture among captains, culture among 
senior leadership, leadership, measurement, readiness for change 
among opinion leaders, and resources. The ORCA instrument 
aligns with the integrated Promoting Action on Research 
Implementation in Health Services (i-PARIHS) framework for 
implementation. Linear regression was used to examine which 
contextual factors predicted intervention acceptability.
Results: A total of 145 firefighters and paramedics participated 
in the survey (M age = 38.89 years, SD = 9.35 years); the average 
time worked at the current place of employment was 10.17 years 
(SD = 9.35). Findings indicated that higher readiness for change 
among opinion leaders was significantly associated with greater 
program acceptability ratings (β= 0.05, SE = 0.02, p < 0.001). 
Leadership contextual factors generally did not predict program 
acceptability, except for culture among senior leadership. Worse 
evaluations of culture among senior leadership were associated 
with higher ratings of program acceptability (β = -0.06, SE = 
0.03, p < 0.05).
Conclusion: Opinion leaders, including union members, are key 
champions for promoting the adoption of sleep health coaching 
in the fire service. There was no relationship between interven-
tion acceptability and resources or other leadership variables, 
except for the negative culture of senior leadership. These find-
ings highlight the importance of using measures, such as ORCA, 
that align with theory-informed implementation frameworks like 
i-PARIHS, to identify key facilitators and potential barriers to 
successful implementation in occupational settings.
Support (if any): National Heart, Lung, and Blood Institute 
(R01HL162799)
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SWEET DREAMS OR SLEEPLESS NIGHTS? COMPARING 
PATIENT SATISFACTION IN INTEGRATED VS. 
TRADITIONAL SLEEP CARE MODELS
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1 Nox Health, 2 CE Outcomes, LLC

Introduction: Advances in telehealth and technology have cre-
ated opportunities for a more comprehensive care approach for 
patients with OSA. However, it is unclear if  these comprehen-
sive care models translate to improved treatment adherence and 
patient satisfaction compared to their traditional sleep clinic 
counterparts. This study aims to evaluate self-reported patient 
experience and treatment outcome data between a traditional 
sleep care approach and a clinically integrated, comprehensive 
sleep care program.
Methods: To better understand the patient experience within 
these models of care, this study compares outcomes between 
a traditional sleep care approach and a clinically integrated, 
comprehensive sleep care program. The study analyzed survey 
responses from 206 patients with sleep apnea (n=102, traditional 
care model and n=104, comprehensive care model) with items 
evaluating patient satisfaction, CPAP adoption and adherence, 
and quality of life, with descriptive statistics, chi-square anal-
yses, and t-tests conducted to compare outcomes between the 
two groups.
Results: A significantly higher proportion of patients (p<.05) in 
the comprehensive model (85%) were satisfied at all measured 
points along the patient’s journey compared to the traditional care 
model (51%). Notably, significantly more patients in the compre-
hensive model were very satisfied with the ease of navigating the 
testing process (83% vs. 38%, p<.05), time between diagnosis and 
CPAP adoption (91% vs. 49%, p<.05), and availability and level 
of ongoing CPAP support (79% vs. 39%, p<.05). Comprehensive 
care patients experienced significantly fewer work disruptions due 
to sleep apnea, with 7% missing work in the past 3 months com-
pared to 58% in the traditional model (p<.05).
Conclusion: The findings underscore the advantages of a 
comprehensive care model that improves patient satisfaction, 
streamlines the sleep apnea treatment journey, and enhances 
quality of life. These results, paired with prior evidence from 
the same model, highlight the benefits of removing obstacles to 
care, which increases patient satisfaction, improves adherence to 
therapy, and reduces overall healthcare costs, warranting further 
investigation into these relationships.
Support (if any): Funding for this study was provided by Nox 
Health, Inc. Data gathering and analysis performed by CE 
Outcomes, Inc.
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IMPACT OF COMORBID OBSTRUCTIVE SLEEP APNEA 
ON PHARMACOLOGICAL TREATMENT SELECTION 
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Introduction: Obstructive sleep apnea (OSA) is highly comorbid 
with type-2 diabetes mellitus (T2DM). Glucagon-like peptide-1 
receptor agonists (GLP-1 RAs) and sodium-glucose cotrans-
porter 2 inhibitors (SGLT2is) are both considered first-line 
options (usually together with metformin) for T2DM, especially 
in patients with chronic kidney disease (CKD) or cardiovascular 
disease. While both classes show benefits in OSA, the evidence 
base for GLP-1 RA’s role in reducing OSA severity is more robust 
to date. We hypothesized comorbid OSA is associated with pref-
erential treatment with GLP-1 RAs vs SGLT2is (as add-on ther-
apy to metformin) in Medicare beneficiaries with T2DM.
Methods: We used a random 15% national sample of Medicare 
administrative claims data (10/1/2016-12/31/2020). We identified 
individuals aged ≥65 years with T2DM (≥2 outpatient or ≥1 inpa-
tient claim with ICD-10-CM for T2DM) who newly initiated 
a GLP-1 RA or SGLT2i. Index date was first date prescribed 
GLP-1 RA or SGLT2i. Patients were required to have ≥1 year 
of continuous enrollment and ≥1 metformin prescription within 
90 days before index date. OSA was defined as ≥2 outpatient or 
≥1 inpatient OSA claims. We excluded patients with CKD stage 
4/5 or end-stage renal disease in 1-year baseline period. We con-
structed logistic regression models to estimate odds of being 
prescribed GLP-1 RA vs. SGLT2i, comparing those with and 
without OSA. In adjusted models, we controlled for age, race, 
sex, acute myocardial infarction, stroke, heart failure, obesity, 
CKD, insulin use, and index year (to account for changing pre-
scribing patterns).
Results: Of 60,548 patients with T2DM treated with metformin 
(mean age=72.6 [±5.33] years, 47.5% female), 45.2% were 
GLP-1 RA new users and 54.8% SGLT2i new users. Compared 
to those without OSA, patients with OSA had 27% increased 
odds of being prescribed GLP-1 RA vs. SGLT2i (OR=1.27, 95% 
CI=1.21-1.32). After adjustment, OSA remained a significant 
predictor of GLP-1 RA vs. SGLT2i prescribing (aOR=1.17, 
95% CI=1.11-1.22).
Conclusion: Patients with comorbid T2DM and OSA were 
preferentially prescribed GLP-1 RAs vs. SGLT2is as add-on to 
metformin. Given the potential of GLP-1 RAs in reducing OSA 
severity, future research should incorporate clinicians’ perspec-
tives and prescribing experiences when investigating the long-
term effectiveness and safety of these agents.
Support (if any): NIA (R01AG079391, K01AG061239).
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EXPLORATORY ANALYSIS OF PATIENT OPINIONS, 
PREFERENCES, AND EXPERIENCES WITH INSOMNIA 
TREATMENT
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1 University of Pennsylvania, 2 Department of Psychiatry, 
University of Pennsylvania

Introduction: Little is known about patient beliefs and pref-
erences regarding treatment approaches for insomnia. 
Understanding of such inclinations will allow clinicians to better 

address these perspectives, and in so doing improve treatment 
adherence. In the present study, patient beliefs about the rele-
vance of evidence-based treatment and preferences for and expe-
riences with over-the-counter (OTCs), prescriptive medications 
(RXs), and behavioral treatments (BTs), were surveyed.
Methods: Four items were added to the Penn Behavioral Sleep 
Medicine online screener (sleeplessinphilly.com), which profiles 
sleep and general health of individuals seeking to participate in 
research. Two questions asked about the importance of safety 
and effectiveness information for OTCs and RXs (on a 0-5 
scale, 0=not important, 5=very important). One question asked 
respondents to rank which of the treatment approaches (OTCs, 
RXs, BTs) were most and least preferable. One question asked 
respondents to indicate which of these treatments they had tried, 
and in what order. Examples were given for each treatment (e.g., 
BT was parenthetically defined as “4-10 week cognitive behavio-
ral therapy for insomnia”).
Results: 181 patients completed the survey (82.3% female, 
mean±SD age of 48.2±12.2 years). The mean Insomnia Severity 
Index (ISI) for the group was 16.8±5.1. Roughly 80% of 
respondents scored evidence and safety information as impor-
tant (responses of 4 or 5) for both OTCs (82.3%, 4.3±1.2) and 
RXs (80.7%, 4.3±1.2). The most frequently preferred first, sec-
ond, and third choices were BTs (45.9%), OTCs (43.6%), and 
RXs (50.3%), respectively. Despite this stated preference, 71.8% 
of respondents tried OTCs first, 33.7% tried RXs second and 
8.3% tried BTs third. Overall, just 8.8% tried BTs first, and 
25.4% ever tried BTs.
Conclusion: Survey findings highlight that patients consider 
information on safety and effectiveness of insomnia treatment 
as important (equally so for Rx and OTC treatments), that they 
prefer behavioral and OTC care as compared to prescriptive 
medications. Interestingly, although the most patients stated a 
preference for behavioral therapies first, most reported trying 
OTCs first and only 8.8% had tried BTs first. This likely reflects 
the limited availability of BTs, particularly compared to the ease 
at which patients can access OTC therapies.
Support (if any): 
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EXPLORATORY ANALYSIS OF PRIMARY CARE 
CLINICIANS’ ATTITUDES, PREFERENCES, AND 
PRACTICE PATTERNS REGARDING THE TREATMENT 
OF INSOMNIA IN PRIMARY CARE
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Knashawn Morales1, Michael Perlis2

1 University of Pennsylvania, 2 Department of Psychiatry, 
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Introduction: Little is known about primary care providers’ 
(PCPs’) attitudes, preferences, and practice regarding the man-
agement of insomnia. More information on how PCP’s manage 
insomnia patients may enhance the implementation of evi-
dence-based practice. This study surveyed PCPs with respect to 
their insomnia treatment preferences and practices.
Methods: An 8-item survey on managing insomnia in pri-
mary care was completed by 64 PCPs in the University of 
Pennsylvania Health System. The survey asked: “How impor-
tant is it to address insomnia in primary care?”; “How important 
is it to limit this care to primary insomnia?”; “How important 
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is it to know which medications (over-the-counter [OTCs] and 
prescription [RX]) are safest/most effective?” (each on a 0-5 
scale, 0=not important, 5=very important); and two additional 
questions regarding preferences and practice for three treatment 
options (OTCs, RXs, and behavioral treatments [BTs]).
Results: Over 90% of respondents indicated that managing 
insomnia in primary care is important (90.6% responded 4 or 5, 
mean±SD score of 4.5±0.7), and 25% rated the importance of 
limiting such care to “primary insomnia” as important (2.4±1.7). 
Most rated effectiveness/safety information as important for 
OTCs (87.5%, 4.6 + 0.7) and RXs (95.3%, 4.8 + 0.5). Most PCPs 
preferred BTs as first-line treatment (68.8%), followed by OTCs 
(28.1%), and RXs (3.1%), although the most common category 
prescribed/referred for first was OTCs (46.9%), followed by BTs 
(39.1%) and RXs (15.6%). Among those prescribing OTCs, 
Melatonin was most common (92.2% [73.4% IR; 18.8% XR]), 
followed by doxylamine (4.7%) and diphenhydramine (3.1%). 
Among those prescribing RXs, trazodone was most common 
(75%), followed by doxepin and zolpidem IR (both 10.9%).
Conclusion: The PCPs in this survey indicated that addressing 
insomnia in primary care is important, as is knowing which 
OTCs and RXs are safest/most effective. The most preferred 
treatment category was BTs, followed by OTCs, then RXs. 
The unexpected preference for recommending OTCs over RXs 
underscores the need for comparative effectiveness research on 
OTCs. The discordance between preference and practice is also 
noteworthy; despite preferring BTs, OTCs appear to be the go-to 
therapy. This may reflect both the lower availability of BTs and 
patient preferences influencing practice.
Support (if any): 
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TYPES OF NONCONFORMANCE IN THE 
ACCREDITATION OF HOME SLEEP APNEA TESTING IN 
BRITISH COLUMBIA, CANADA
Aleksei Markin1, Nav Rakhra1, Sharan Manship1
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Introduction: British Columbia is one of only two provinces in 
Canada that mandate accreditation for HSAT facilities. After 
achieving provisional accreditation by passing a desktop audit, 
151 facilities became eligible to obtain full accreditation. This 
study examines the types of nonconformance identified during 
the full on-site assessment process.
Methods: Between 2022 and 2024, 95 facilities (62.9%) under-
went on-site visits, which involved formal interviews with man-
agement and staff, evidence review, patient set-up observation, 
evaluation of ten clinical cases (final report packages), assess-
ments of physical space, safety measures, and scoring quality. 
The process followed a standardized protocol based on 329 
standards published in 2021 (1). The assessment results identi-
fied areas of nonconformance that facilities needed to address to 
achieve full accreditation.
Results: By December 2024, 95 out of 151 facilities in British 
Columbia (62.9%) had completed the accreditation process, with 
a total of 916 nonconformance issues identified during on-site 
assessments. These nonconformance issues were categorized as 
follows: procedural and documentation areas: 219 (23.8%); human 
resources standards: 139 (15.2%); medical director’s duties: 114 
(12.5%); ethical standards: 76 (8.3%); HSAT equipment evalua-
tion and maintenance: 66 (7.2%); reporting standards: 54 (5.9%); 

scoring and Interpretation: 46 (5.0%); client complaints and; 
feedback requirements: 45 (4.9%); safety and privacy: 38 (4.2%); 
patient communication: 32 (3.5%); technical HSAT Issues: 26 
(2.8%); test appropriateness, infection prevention, and informa-
tion management: 61 (6.7%) combined. This analysis shows that 
procedural and documentation issues were the most common 
area of nonconformance, followed by human resources stand-
ards and the medical director’s duties. We found that 10 out of 95 
HSAT facilities (10.5%) fully met the current HSAT accreditation 
standards without any outstanding requirements.
Conclusion: Independent HSAT facilities are still essential in 
delivering diagnostic sleep services in British Columbia. These 
facilities have continuously embraced the accreditation process 
to enhance patient care and safety. This study, which presents 
the initial experience with the HSAT accreditation process, aims 
to pave the way for future research into the positive impact of 
accreditation programs on public health outcomes.
Support (if any): Reference: 1. College of Physicians and 
Surgeons of British Columbia. (2021). Home Sleep Apnea 
Testing. Accreditation Standards, Version 1.0. https://www.cpsbc.
ca/files/pdf/DAP-AS-Home-Sleep-Apnea-Testing-V1.0.pdf
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1 Harvard Medical School, 2 Princess Alexandra Hospital NHS 
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Medicine

Introduction: Sleep disturbances are common during periods 
of armed conflict, yet limited data exist on the sleep health of 
civilians living in conflict zones. Previous investigations in other 
regional populations such as Ukraine, and of Israeli adults amid 
the ongoing conflict, suggest that exposure to violence and uncer-
tainty can adversely affect sleep. To address this gap, this pilot 
study examined self-reported sleep quality among Palestinians 
in the Gaza Strip during the current conflict.
Methods: A cross-sectional survey was conducted in multiple 
governorates of the Gaza Strip during the current hostilities at 
the beginning of December 2024. Participants completed the 
Pittsburgh Sleep Quality Index (PSQI), which yields a global 
sleep quality score. Demographic data, including gender, educa-
tional attainment, and geographic location, was collected. Mean 
PSQI scores were compared between men and women, between 
university and non-university graduates, and between north-
ern (North Gaza and Gaza) and southern governorates (Deir 
Al-Balah, Khan Yunis, and Rafah). Statistical comparisons 
were conducted using t-tests; a p-value < 0.05 was considered 
significant.
Results: A total of 183 individuals participated (47 men, 136 
women; 108 non-university graduates, 75 university graduates; 
63 from the north, 120 from the south). The overall mean PSQI 
score was 11.05 (SD=4.11), and 92% (168/183) had scores >6, 
indicating poor sleep quality. Mean PSQI scores were simi-
lar for men (10.77±3.64) and women (11.15±4.26, p=0.58), 

https://www.cpsbc.ca/files/pdf/DAP-AS-Home-Sleep-Apnea-Testing-V1.0.pdf
https://www.cpsbc.ca/files/pdf/DAP-AS-Home-Sleep-Apnea-Testing-V1.0.pdf
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and for non-university (10.71±4.28) and university graduates 
(11.55±3.81, p=0.18). Northern residents reported significantly 
poorer sleep (11.95±4.19) than southern residents (10.58±4.00, 
p=0.03).
Conclusion: High levels of poor sleep quality were observed 
among civilians in the Gaza Strip, with minimal differences 
by gender or educational attainment. These findings show an 
increase from 52.8% reported poor sleep quality in 2022, high-
lighting the importance of targeted interventions to improve 
sleep health in populations amid armed conflict. Individuals in 
the north of Gaza, where attacks and hostilities have been more 
frequent and intense in the preceding few weeks, experienced sig-
nificantly worse sleep quality compared to those in the south.
Support (if any): 

Abstract citation ID: zsaf090.1352

1352
ASSOCIATIONS BETWEEN SLEEP DURATION AND 
RECEIPT OF MENTAL HEALTH CARE BEFORE AND 
AFTER THE COVID-19 PANDEMIC IN THE US: NHANES 
DATA (2017-2023)
Amanda Banaag1, Mariana Szklo-Coxe1

1 Old Dominion University

Introduction: Short and long sleep duration (SD) have been 
associated with mental health risks. During the COVID-19 pan-
demic, US adolescents and adults experienced changes in SD 
and an increased mental health burden. Due to pandemic-re-
lated social isolation measures, many experienced barriers to 
accessing healthcare services. This study aimed to determine the 
associations of SD to mental health care utilization and changes 
in utilization pre and post COVID-19.
Methods: This study utilized NHANES pre- and post-pandemic 
questionnaire data, 2017-March 2020 and August 2021-August 
2023 from a nationally-representative sample of adolescents 
(ages 13-18) and adults (≥19 years) reporting SD weekdays or 
workdays, categorized as short, long, and recommended, using 
AASM’s age-specific recommended hours nightly: 8-10 hours for 
adolescents 13-18; 7-9 hours for adults. Mental health care uti-
lization was defined as receiving care from a mental health pro-
vider (last 12 months). Weighted chi-square and multiple logistic 
regressions assessed mental health care utilization odds by SD. 
Regressions for adolescent and adult populations adjusted for 
age, gender, race/ethnicity, health insurance status, and depres-
sion symptom presence (defined as PHQ-9 score of ≥4, with 
‘trouble sleeping’ excluded from score calculations).
Results: This study utilized NHANES pre- and post-pandemic 
questionnaire data, 2017-March 2020 and August 2021-August 
2023 from a nationally-representative sample of adolescents 
(ages 13-18) and adults (≥19 years) reporting SD weekdays or 
workdays, categorized as short, long, and recommended, using 
AASM’s age-specific recommended hours nightly: 8-10 hours 
for adolescents 13-18; 7-9 hours for adults. Mental health care 
utilization was defined as receiving care from a mental health 
provider in the last 12 months. Weighted chi-square and mul-
tiple logistic regressions assessed mental health care utilization 
odds by SD. Regressions for adolescent and adult populations 
adjusted for age, gender, race/ethnicity, health insurance status, 
and depression symptom presence (defined as PHQ-9 score of 
≥4, with ‘trouble sleeping’ excluded from score calculations).
Conclusion: In adults, reporting long sleep was associated with 
a 1.7-fold significantly higher odds of receiving mental health 

care during pre-and post-pandemic periods. Findings regarding 
long sleep’s relationship to increased mental health utilization 
extend the literature on adverse outcomes associated with long 
sleep to the health services utilization domain and warrant fur-
ther investigation.
Support (if any): 
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TO HEALTHCARE UTILIZATION AMONG US ADULTS, 
NHANES 2017–MARCH 2020
Amanda Banaag1, Mariana Szklo-Coxe1
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Introduction: Obstructive sleep apnea (OSA) and insomnia are 
two of the most prevalent sleep disorders in US adults and have 
been linked to increased healthcare utilization (e.g., emergency 
care visits, hospitalizations, outpatient visits) in various popula-
tion subgroups (e.g., older adults, veterans, those with cardiovas-
cular disease). This study aimed to assess relationships between 
OSA symptoms or prescription medications commonly used for 
insomnia (MCUFI) and healthcare utilization among a nation-
ally representative sample of US adults.
Methods: Cross-sectional study of US adults (≥18 years) report-
ing OSA symptoms or MCUFI from NHANES pre-pandemic 
data (2017-March 2020). Adults with OSA were identified using 
Zhou et al.’s (2024) methodology and adults with MCUFI were 
identified using the prescription list methodology in Bertisch et 
al. (2014), excluding trazodone, doxepin, or quetiapine which 
were used as adjustment factors. Outcomes were overnight hos-
pitalization and above-average (≥3) outpatient visits reported 
(past 12 months). Weighted multiple logistic regressions esti-
mated odds for hospitalization and above-average outpatient vis-
its by OSA and MCUFI, adjusted for age, gender, race/ethnicity, 
marital status, health insurance, education level, comorbidity 
status (arthritis, heart disease, COPD, diabetes, cancer, kidney 
disease, depressive symptoms).
Results: 8,005 adults were identified for inclusion, of whom 
3,958 reported OSA symptoms, 202 reported MCUFI, 917 
reported overnight hospitalization, and 2,824 reported above-av-
erage outpatient visits. Higher odds for overnight hospitalization 
was observed in those reporting OSA symptoms (OR=1.35, 
95% CI=1.08-1.69) versus not, and no significant difference in 
those reporting MCUFI versus not. Higher odds for above-av-
erage outpatient visits were observed in those reporting MCUFI 
(OR=3.20, 95% CI=1.61-6.38) versus not, and no significant dif-
ference in those reporting OSA symptoms versus not. A signif-
icant interaction between OSA symptoms and health insurance 
status was found for overnight hospitalization. Hospitalization 
odds were increased for OSA without (OR=1.40 95% CI=1.10-
1.79) versus with (OR= 0.94, 95% CI=0.55-1.60) health 
insurance.
Conclusion: Using a nationally representative US data set, 
higher odds of overnight hospitalization were found in adults 
reporting OSA symptoms and higher odds of above-average vis-
its were found in adults reporting MCUFI. Further research is 
needed to understand the etiology of increased hospitalizations 
and outpatient visits among adults reporting OSA symptoms or 
MCUFI, respectively.
Support (if any): 
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Introduction: Armed conflict is associated with significant sleep 
disturbances among civilian populations. Limited data exist on 
sleep health in Palestinians living under the conditions of the 
current Israel-Gaza War, particularly in the West Bank where 
armed violence is commonplace, but to a lesser extent than in 
the Gaza Strip. A study on Israeli adults with data up till January 
2024 found that 61% experienced poor sleep quality (PSQI > 5). 
Understanding the extent of sleep disruptions during active hos-
tilities is crucial to guiding interventions that may mitigate long-
term health consequences.
Methods: A cross-sectional survey was administered to individuals 
residing in the West Bank during ongoing hostilities in December 
2024. Participants completed the Pittsburgh Sleep Quality Index 
(PSQI), which yields a global sleep quality score. Demographic 
data, including gender, education, and residential area classifica-
tion (Area A vs. Area B, C, and East Jerusalem), was collected. 
Statistical analyses included t-tests to compare mean PSQI scores 
across groups, with p< 0.05 considered significant.
Results: A total of 207 participants (43 men, 164 women; 113 
non-university graduates, 94 university graduates; 123 from Area 
A, 84 from other areas) were surveyed. The overall mean PSQI 
score was 9.13 (SD=3.64), and 84% (174/207) had scores >5, indi-
cating poor sleep quality. University graduates reported signifi-
cantly higher mean PSQI scores (9.99±3.68) than non-university 
graduates (8.42±3.46, p=0.0018). Women reported significantly 
higher scores (9.45±3.52) than men (7.93±3.86, p=0.0147). 
No significant difference was found between Area A residents 
(8.80±3.51) and those living elsewhere (9.61±3.78, p=0.12).
Conclusion: West Bank civilians experienced poor sleep quality 
during the current conflict. Women and individuals with higher 
educational attainment reported significantly greater sleep dis-
ruptions. No significant difference was found among partici-
pants living in different legal & administrative enclaves of the 
West Bank, indicating that the impact of the conflict may be an 
overarching factor.
Support (if any): 

Abstract citation ID: zsaf090.1355
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A SYSTEMATIC TRANSITION FOR COMPLEX 
PEDIATRIC SLEEP PATIENTS TO ADULT SERVICES
Susan Telencoe1, Sachin Pendharkar1, Adetayo Adeleye1

1 University of Calgary

Introduction: Patients in pediatric sleep clinics can be medically 
complex, making the transition from pediatric to adult sleep 
medicine daunting for both patients and health care providers. In 
Calgary, Canada, a transition clinic was established to facilitate 

the transfer to new providers while mitigating disruption in care 
and poor outcomes. The purpose of this study was to describe 
the model’s key structures and processes.
Methods: We conducted a retrospective chart review of all 
patients attending the transition sleep clinic. Data sources 
included electronic medical records and paper charting. We used 
Donabedian’s structure-process-outcome framework to describe 
core elements of the transition clinic model.
Results: From 2017 to 2024, 30 patients (14 female) participated 
in the clinic. The most common diagnoses were obstructive sleep 
apnea (n=23, 77%), and narcolepsy (n=4, 13%). Patients with 
narcolepsy were included until 2022 when pediatric and adult 
patients were transferred to a sleep neurologist. The mean age 
at the first pediatric sleep encounter was 8.4 years, and mean age 
at transition was 17.8 years. 26 patients used NIV with 18/26 
using BPAP, 6/26 using CPAP and 2/26 using AVAPS. Prior to 
transition, mean diagnostic AHI was 39 events/hour and mean 
oxygen saturation of 91.6%. The average number of comorbidi-
ties at transition was 5. Structure: Transition clinics were held at 
the pediatric sleep center in Alberta Children’s Hospital. Health 
care providers (HCPs) included the pediatric sleep physician, 
adult sleep physician, and NIV coordinators from both centers. 
Process:. A pre- and post-clinic discussion was conducted for 
each patient amongst the HCPs. Transition summaries were 
prepared by the pediatric team for the EMR. Within each sum-
mary, a discussion between the HCPs was documented in 90% 
of visits, and a discussion with the patient about transition was 
documented in 87% of visits.
Conclusion: Preliminary findings suggest that a strong founda-
tion of structures and processes can enable safe and effective 
transition from pediatric to adult sleep care. Further analysis of 
outcomes can support the rationale for establishing similar tran-
sition clinics in other jurisdictions.
Support (if any): This study is unfunded.
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FEASIBILITY AND QUALITY EVALUATION OF A WEB-
BASED PSYCHOMOTOR VIGILANCE TEST (PVT) 
SYSTEM FOR SLEEP DISORDER PATIENTS: A PILOT 
STUDY
Charles Bae1, Allison Schwab1, Michael Perlis1, Anunay Raj2, 
Mathias Basner3

1 University of Pennsylvania, 2 NeuroUX, 3 University of 
Pennsylvania Perelman School of Medicine

Introduction: The Psychomotor Vigilance Test (PVT) is an estab-
lished tool for assessing sleep deprivation or sleep loss related 
impairments in daytime function (i.e., fluctuations in attention 
and concentration that allow for inferences about sleepiness). 
With the wide adoption of mobile devices, text messaging and 
smart phone apps have emerged as a potential medium for deliv-
ering cognitive and human function tasks. A smart phone acces-
sible, web-based PVT was developed (compatible with Apple and 
Android devices) to test the utility of PVT assessments as part of 
routine clinical care. Specifically, we will evaluate the feasibility 
of deploying a digital PVT via text messages and will monitor 
completion rates and solicit feedback about the experience. The 
study is ongoing.
Methods: Ten participants have been enrolled in the ongoing pilot 
study. Protocol: Send invitations (text messages) to complete a 
3-minute PVT along with the Karolinska Sleepiness Scale (single 
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item) for a period of three months. The PVT and KSS are com-
pleted once a week during the first month and monthly for two 
months. As a feasibility study, the key metrics include completion 
rates, number of reminders administered per assessment day, and 
participant feedback on usability, clarity, and satisfaction.
Results: While the study is ongoing, during the first 2 weeks, all par-
ticipants completed the PVT. Week 1: 80% completed the PVT after 
the first text message, 20% completed the PVT after the second text 
message. Week 2: 70% completed the PVT after the first text mes-
sage, 20% completed the PVT after the second text message.
Conclusion: This pilot study will provide insights into the feasi-
bility and potential challenges of using a text message-based PVT 
and KSS assessments in a clinical setting. Results will inform 
future implementation strategies for integrating PVT into clini-
cal workflows. By providing a scalable and easily accessible PVT 
and KSS assessment tool, this system has the potential to improve 
patient monitoring, enhance clinical decision-making, and sup-
port personalized care for individuals with sleep disorders.
Support (if any): 

Abstract citation ID: zsaf090.1357
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SLEEP APNEA IN HOSPITALIZED PATIENTS IN A RURAL 
COHORT: A 5 YEAR EXPERIENCE (SAHARA STUDY)
Kassandra Olgers1, Mayuri Mudgal2, Asif Rahman3, 
Scott Knollinger4, Vishal Deepak5, Edward Rojas6, 
Robert Stansbury7, Sunil Sharma6

1 West Virginia University Hospital, 2 Camden Clark Medical 
Center, 3 WVU Research Corporation, 4 WVU Medicine, 5 WVU, 
6 West Virginia University, 7 West Virginia University School of 
Medicine

Introduction: Introduction Hospital sleep medicine is a novel 
and growing field. At our tertiary care center, patients are 
screened by a dedicated respiratory therapist with STOP BANG 
if  BMI > 30 and admitted to internal medicine or cardiology ser-
vices. All admitting services within the hospital may also request 
sleep screening studies. Patients are evaluated by a multi-disci-
plinary team.
Methods: Methods All patients seen by the inpatient sleep med-
icine consult service who undergo sleep screening testing are 
retrospectively added to a secure database (REDCAP). Patients 
who screen positive undergo a level III unattended polysomnog-
raphy (PSG). PSG results are recorded in the database along 
with demographics, comorbidities, mortality, 30 day readmis-
sions, discharge medications, and health care literacy scores.
Results: Results The database includes 2,728 patients of which 
1449 underwent level III PSG. 530 patients had AHI < 5 whereas 
387 had AHI > 5 but < 14. Next, 582 (40%) had suggested mod-
erate – severe sleep apnea with AHI >15. The mean AHI was 16 
with a standard deviation of 18.23. The mean age of the cohort 
was 59 years, of which 56.5% were males (n= 819), with mean 
BMI of 38.4. Most common comorbidities were congestive heart 
failure (48%), chronic obstructive pulmonary disease or asthma 
(36.5%), hypertension (79.7%), diabetes mellitus (46.4%) and 
atrial fibrillation (29.9%).
Conclusion: Conclusion Sleep apnea poses a significant burden 
among rural hospitalized patients. Screening for this condition 
is valuable as it aids in identifying clinically relevant cases and 
helps address healthcare disparities.
Support (if any): 

Abstract citation ID: zsaf090.1358
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THE CLEVELAND CLINIC HYPERSOMNIA CAREPATH: 
PRELIMINARY RESULTS OF ADHERENCE AND SAFETY 
MONITORING
Catherine Di Lisio1, Jinu Johnson1, Matheus Lima Diniz Araujo2, 
Nancy Foldvary-Schaefer2

1 Cleveland Clinic Foundation, 2 Sleep Disorders Center, 
Neurological Institute, Cleveland Clinic, Cleveland, OH

Introduction: Patients with CNS disorders of hypersomnolence 
(CDH) are at increased risk of cardiovascular and other health 
comorbidities that require frequent monitoring, particularly in 
the setting of controlled substance use. A 2019-2021 market anal-
ysis of patients treated for CDH at Cleveland Clinic found only 
27% of patient encounters were clinic visits; others, phone calls 
or electronic refill requests. Follow-up and safety assessments 
were not standardized. We piloted a Hypersomnia CarePath 
that standardizes access and quality and safety monitoring for a 
growing CDH population aligned with organizational and state 
regulations. Here, we report pilot phase results of adherence and 
safety assessments.
Methods: CDH patients on stable pharmacotherapy were 
enrolled in a follow-up CarePath based on pharmacotherapy 
type (3-month visits for traditional stimulants; 6-month visits 
for all other medications). All required one in-person and one 
physician visit (vs. midlevel provider) per year. Visit compliance 
was defined as the percent of required visits completed. Annual 
EKG and UTOX were performed in the 3-month pathway and 
by physician request for others.
Results: A total of 121 patients were enrolled since July 2022, 
mean age 42.8 (SD 15.3) yr, 79.3% female, 78.3% Caucasian, 
8.3% Black, 5.0% Asian, 8.3% Other. Of these, 81 (67%) were in 
Q3 and 40 (33%) in Q6 pathways. Age, gender, and race were sim-
ilar between groups. Visit compliance was 91% overall, 97% for 
Q3 and 74% Q6. A total of 67 EKGs and 40 UTOX assessments 
were completed. Abnormal and unexpected UTOX results were 
found in 4 (10%) cases. Abnormal EKGs were observed in 24 
(35.8%) cases including 6 (46.1%) males and 18 (33.3%) females. 
Patient and caregiver acceptance and satisfaction were highly 
favorable.
Conclusion: Our novel Hypersomnia CarePath for CDH estab-
lished standardized follow-up and safety assessments with high 
visit adherence and patient and caregiver satisfaction. Over one 
third of EKGs at enrollment (males more than females) and 
10% of UTOX studies at the time of enrollment were abnormal. 
These findings support the need for routine quality and safety 
monitoring given the known risk of cardiovascular and psychi-
atric comorbidities in CDH.
Support (if any): 

Abstract citation ID: zsaf090.1359
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UTILIZATION OF ELECTRONIC CONSULTS TO REDUCE 
WAIT TIMES FOR AN ACADEMIC SLEEP MEDICINE 
PROGRAM AND IMPROVE TIMELY DIAGNOSIS OF 
OBSTRUCTIVE SLEEP APNEA
Alexa Lyon1, Chris Chou2, Akram Khan3, Asha Singh4

1 Oregon Health & Science University Hospital, 2 EvergreenHealth 
Sleep Disorders, 3 Oregon Health & Science University, 4 Oregon 
Health and Science University
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Introduction: Approximately 29.4 million adults in the United 
States have obstructive sleep apnea (OSA) and prevalence con-
tinues to rise. At Oregon Health & Science University (OHSU), 
access to sleep medicine is limited and clinic wait times are long, 
often upwards of 90 days, creating significant barriers to timely 
diagnosis and treatment. This necessitates innovation in the 
diagnostic process. The electronic consult (eConsult) program at 
OHSU allows primary care providers to request an asynchro-
nous chart review from a specialist to receive preliminary rec-
ommendations without a traditional in-person consultation. We 
aim to evaluate utilization of the eConsult program and its role 
in reducing wait times and increasing access to sleep medicine 
services at OHSU.
Methods: A retrospective review of the electronic health record 
was conducted on eConsult referrals made to the OHSU sleep 
medicine clinic for undiagnosed sleep apnea from January 1, 
2017 through September 1, 2024. We reviewed data regarding 
latency between eConsult requests to sleep provider response.
Results: There were 3,631 eConsults for undiagnosed sleep 
apnea. We found that undiagnosed sleep apnea is the primary 
reason for eConsults, making up 57% of  eConsults placed to 
sleep medicine. There was a 521% increase in eConsults for 
undiagnosed sleep apnea when comparing 2017 to 2024 and 
an average annual increase in eConsult volume of  450% per 
year. On average, 80% of  eConsults received a response from 
a sleep provider within 72 hours (mean response latency = 1.7 
days).
Conclusion: The volume of eConsult referrals for undiagnosed 
sleep apnea submitted to the OHSU sleep medicine clinic has 
increased steadily since its inception in 2017. This mirrors the 
increasing prevalence and awareness of OSA in the general 
population. eConsults drastically reduce latency between initial 
referral and sleep provider response, with the majority of rec-
ommendations provided within 72 hours. With actionable rec-
ommendations more quickly accessible, diagnostic testing can 
be more expeditiously ordered. This streamlined process enables 
more efficient triage of straightforward patients with strong sus-
picion for undiagnosed OSA, which can improve access to treat-
ment and overall health outcomes.
Support (if any): 

Abstract citation ID: zsaf090.1360
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THE ROLE OF AGE, GENDER, AND DAYTIME 
SLEEPINESS IN PREDICTING CPAP ADHERENCE 
FOLLOWING BARIATRIC SURGERY
Claire Belevender1, Serene Ozeir1, Seif Bugazia2, Ankita Badhwar1, 
Dania Shakaroun2, Arthur Carlin2, Timothy Roehrs2, Virginia Skiba2

1 Henry Ford Hospital, 2 Henry Ford Health

Introduction: Obstructive sleep apnea (OSA) is a common 
comorbidity in bariatric surgery patients, with continuous pos-
itive airway pressure (CPAP) serving as a primary treatment. 
While bariatric surgery often results in significant weight loss 
and improvement in apnea severity, the roles of age, gender, 
and baseline daytime sleepiness—measured by the Epworth 
Sleepiness Scale (ESS)—in predicting CPAP adherence remain 
unclear.
Methods: This retrospective chart study reviewed 140 patients 
evaluated at the Henry Ford Bariatric Clinic and referred 
to the Henry Ford Sleep Disorders and Research Center for 

preoperative sleep testing between April and August 2023. CPAP 
adherence, defined as any reported usage, was analyzed in rela-
tion to ESS scores, age, and gender.
Results: Preliminary analyses revealed positive correlation 
between ESS scores and CPAP adherence, suggesting patients 
with higher daytime sleepiness are more likely to adhere to 
CPAP therapy. Older patients demonstrated higher adherence 
rates. Significant differences in adherence were also observed 
between genders, with male patients showing consistently higher 
adherence across all follow-up points.
Conclusion: Age, gender, and baseline ESS appear to play sig-
nificant roles in predicting CPAP adherence following bariatric 
surgery. These findings highlight the importance of tailoring 
postoperative CPAP management to demographic factors, with 
particular attention to younger and female patients who may 
benefit from additional adherence support.
Support (if any): None
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PREDICTORS OF PAP ADHERENCE FOLLOWING 
BARIATRIC SURGERY IN PATIENTS WITH 
OBSTRUCTIVE SLEEP APNEA
Serene Ozeir1, Claire Belevender2, Seif Bugazia1, Ankita Badhwar1, 
Dania Shakaroun1, Arthur Carlin1, Timothy Roehrs1, Virginia Skiba1

1 Henry Ford Health, 2 Henry Ford Hospital

Introduction: Obstructive sleep apnea (OSA) frequently coexists 
with obesity, and positive airway pressure (PAP) therapy remains 
the gold standard for its treatment. Bariatric surgery is an effec-
tive intervention for significant weight loss, which can alter OSA 
severity and PAP adherence. This study investigates predictors 
of PAP adherence post-surgery, focusing on pre- and post-sur-
gery sleep clinic visits, apnea-hypopnea index (AHI), and refer-
ral source.
Methods: A retrospective chart review was conducted on 
140 patients evaluated at the Henry Ford Bariatric Clinic and 
referred to the Henry Ford Sleep Disorders and Research Center 
for sleep testing from April 2023 to August 2023. Data analysis 
included pre- and post-surgery PAP usage, number of sleep clinic 
visits, AHI, and referral source. Statistical methods, including 
ANOVA and correlation analysis, assessed the relationship 
between these factors and PAP adherence across 3, 6, 9, and 12 
months post-operatively.
Results: Significant predictors of PAP adherence included the 
number of post-operative sleep clinic visits and referral source. 
Patients with higher baseline AHI were more likely to adhere to 
PAP therapy at month 12. In addition, more frequent sleep medi-
cine clinic showed evidence of increased PAP therapy adherence. 
Referral source significantly influenced adherence patterns, with 
patients referred directly from bariatric clinics exhibiting greater 
compliance compared to referrals from primary care providers 
or other sources.
Conclusion: Post-operative sleep clinic visits, referral source, 
and AHI are significant predictors of PAP adherence following 
bariatric surgery. These findings underscore the importance of 
structured follow-up care and referral pathways in promoting 
PAP adherence and improving long-term outcomes in OSA 
management.
Support (if any): None.



A586

B. Clinical Sleep Science and Practice  XI. Healthcare Delivery and Implementation

SLEEP, Volume 48, Supplement 1, 2025

Abstract citation ID: zsaf090.1362

1362
SUCCESS RATE OF OBSTRUCTIVE SLEEP APNEA 
DIAGNOSIS IN A DIRECT REFERRAL PROGRAM 
VERSUS STANDARD CARE
Claire Belevender1, Serene Ozeir1, Pranay Korpole2, 
Miriam Jaziri2, Anthony Reffi3, Beth Mclellan2, Luisa Bazan2

1 Henry Ford Hospital, 2 Henry Ford Health, 3 Henry Ford Health 
System

Introduction: Henry Ford Health implemented a Direct Referral 
program in 2015 to streamline access to sleep testing for obstruc-
tive sleep apnea (OSA). This study evaluates the success rate of 
establishing an OSA diagnosis in the Direct Referral program 
compared to standard care.
Methods: A retrospective chart review was conducted for 
patients referred for diagnostic sleep studies between September 
and December 2022 via a direct referral pathway versus the 
standard care pathway. Patients aged 18 years or older were 
included. Exclusion criteria included patients younger than 18 
years and those participating in both pathways. Success was 
defined as completing all required sleep testing to confirm or 
exclude an OSA diagnosis.
Results: A total of 342 patients in the Direct Referral cohort and 
509 in the standard care cohort were reviewed, with 250 and 500 
patients completing workup to exclude or confirm OSA diagno-
sis respectively. The success rate for OSA diagnosis was 60.4% 
(151/250) in the Direct Referral cohort and 77.4% (387/500) in 
the standard care cohort (p <.001). Among those completing 
evaluation, OSA was diagnosed in 141 patients in the Direct 
Referral cohort and 365 patients in the standard care cohort.
Conclusion: The success rate for OSA diagnosis was signifi-
cantly higher in the standard care cohort compared to the Direct 
Referral cohort. Enhanced counseling from sleep specialists in 
the standard care pathway may contribute to this difference. 
Efforts to improve compliance within the Direct Referral pro-
gram are necessary to optimize its effectiveness.
Support (if any): none
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COMPARISON OF TIME INTERVAL TO OBSTRUCTIVE 
SLEEP APNEA DIAGNOSIS IN A DIRECT REFERRAL 
PROGRAM VERSUS STANDARD CARE
Serene Ozeir1, Claire Belevender2, Pranay Korpole1, 
Miriam Jaziri1, Beth Mclellan1, Anthony Reffi3, Luisa Bazan1

1 Henry Ford Health, 2 Henry Ford Hospital, 3 HENRY FORD 
HEALTH SYSTEM

Introduction: A Direct Referral program was initiated at Henry 
Ford Health in 2015 to facilitate easier access and expedite sleep 
testing. The effectiveness of the Direct Referral program in com-
parison to standard care is unclear in terms of time interval to 
establish Obstructive Sleep Apnea (OSA) diagnosis.
Methods: A retrospective chart review was conducted for 
patients referred for diagnostic sleep studies between September 
and December 2022 via the Direct Referral pathway versus a 
standard sleep clinic consult. Patients aged 18 years or older 
were included. Exclusion criteria included patients younger than 
18 years and those participating in both pathways.

Results: A total of 342 patients were evaluated for inclusion in 
the Direct Referral cohort, and 509 patients were assessed for 
the standard care cohort. Ultimately, 147 patients were included 
in the Direct Referral cohort, while 268 patients were included 
in the standard care cohort for final analysis. The mean time to 
confirm or rule out an OSA diagnosis was significantly shorter in 
the Direct Referral group compared to the standard care group 
(51 days vs. 105.6 days; p <.001).
Conclusion: Time to inclusion or exclusion of OSA diagnosis 
was significantly shorter in the Direct Referral cohort compared 
to the standard care cohort.
Support (if any): None
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SLEEP QUALITY IN MEDICAL STUDENTS AT A 
UNIVERSITY IN VENEZUELA AND ITS RELATIONSHIP 
WITH ACADEMIC PERFORMANCE
OSCAR MEDINA1, Rosa Peña2, Angel Perez2, Edynel Medina2, 
Maria Arenales2, Nora Sanchez2, Eduardo Torres3, Manuel Riaño3, 
Nora Medina4

1 Universidad Simon Bolivar, 2 Universidad de Los Andes, 3 
Universidad Simón Bolívar, 4 Colegio Metropolitano

Introduction: The demands of a medical career can affect the 
quality of sleep of students, which could affect their academic 
performance, but also, those who dedicate more time to their 
studies and sleep less, could have better grades. The aim of this 
study was to determine the sleep quality of medical students 
at a university in Venezuela and its relationship with academic 
performance.
Methods: Observational, descriptive, cross-sectional study. All 
first, second and fourth year medical students of the Universidad 
de Los Andes in San Cristóbal, Venezuela were invited to partic-
ipate. After signing the informed consent, the Pittsburgh Sleep 
Quality Index was applied and related to their academic per-
formance. Statistical analysis was performed with SPSS 22 and 
significance was considered less than 0.05. Chi-square was used 
for categorical variables and Pearson correlation for numerical 
variables. The study was approved by the Ethics Committee of 
the Universidad de Los Andes.
Results: Ninety students were included. The mean age was 23.70 
years (SD: 3.17; min: 20 and max: 35), 57.8% were female. The 
mean grade point average was 15.75 out of 20 (SD: 2.20; min: 10 
and max: 20). The mean PSQI was 8.46 (SD: 3.47; min: 2 and 
max: 17), (23.3% good, 56.7% moderate and 20% poor). Sleep 
latency was 21.94 minutes (SD: 17.21; min: 1 and max: 90) and 
hours of sleep 5.23 (SD: 1.04; min: 2 and max: 8). Students with 
better academic performance had higher PSQI scores (Pearson 
0.027; P=NS). 0% of students with excellent academic perfor-
mance reported good sleep quality and 26.7% poor, compared 
to students with fair academic performance, with 33.3% good 
and 20% poor sleep quality (P=NS). No significance was found 
in any of the other study variables.
Conclusion: The sleep quality of medical students tends to be 
poor. Those with better academic performance present worse 
sleep quality, probably because they dedicate more study hours 
at the expense of their sleep hours.
Support (if any): 
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LET’S TALK ABOUT SLEEP!
Crystal Cassimere1, Rupini Alla2, Anna Wani1

1 UT Southwestern, 2 Stanford University

Introduction: Exposure to sleep medicine education in ACGME 
accredited parent specialties of sleep medicine is scarce and var-
ied. Literature states sleep-related didactics average 4.75 hours 
per year; less than 10% of programs have graduates pursuing 
sleep medicine fellowship. In the last five y ears at University 
of Kentucky’s Family and Community Medicine residency (UK 
FM), only 4 of 1200 hours of didactics (less than 1%) have been 
dedicated to sleep. Lack of sleep education during residency 

leads to patient care gaps, and deficiency of exposure to this field 
dissuades trainees from pursuing sleep fellowship. To under-
stand UK FM residents’ opinions of sleep medicine, a survey 
was distributed before and after a formal lecture series.
Methods: Google surveys were disseminated via text message 
to residents. Submissions remained anonymous. The pre- and 
post-lecture surveys had congruent questions about sleep edu-
cation, sleep disorder management, and tested knowledge about 
sleep disorders. The lecture series had three one-hour lectures 
during didactics. One week after the last lecture, the post-survey 
was disseminated. Results were then compared.
Results: The current cohort is comprised of 17 residents. 
Response rate was 94% for the pre-survey and 76% for the 
post-survey. After lectures, 46% agreed they had adequate edu-
cation and understanding of sleep medicine compared to 0% 
before. Regarding managing specific disorders, more residents 
answered they had higher comfort after the lectures. Majority 
of the residents (>50%) answered 2/3 knowledge questions cor-
rectly after the lecture series. Overall trends indicated increased 
confidence and knowledge after the lectures.
Conclusion: By simply increasing sleep education didactics by 3 
hours through this project, the total percentage of sleep didactics 
in resident education was tripled. This increased confidence and 
competency of resident s in sleep education. Our study highlights 
the current gaps in resident education related to sleep, the need 
to increase sleep didactics in sleep medicine feeder residencies, 
and ultimately how this education increases resident confidence 
and competency in sleep management.
Support (if any): 
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EPIC MYCHART SLEEP CARE PLAN’ TO IMPROVE 
CONTINUOUS POSITIVE AIRWAY PRESSURE 
ADHERENCE IN PATIENTS WITH NEWLY DIAGNOSED 
OBSTRUCTIVE SLEEP APNEA
Hnin Hnin Oo1, Lakshmi Polisetty1, Jyoti Lenka2, Adrian Salmon1

1 University of Connecticut, 2 VA Southern Nevada Healthcare 
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Introduction: CPAP therapy is the gold-standard therapy for 
treatment of OSA. Adherence rates at UConn Health in the past 
7 years range from 70 – 81%. Patients on CPAP require support 
and education to ensure ongoing adherence. A major limitation 
in the care of patients with OSA requiring CPAP is the lack 
of novel educational resources. This quality improvement (QI) 
project aims to improve this via an innovative tool delivered to 
patients via the Electronic Medical Records (EMR) portal.
Methods: The EMR tool, entitled “MyChart Sleep Care Plan” 
was designed by the authors with technical support from EMR 
staff. Briefly, the tool allows newly diagnosed patients with OSA 
requiring CPAP to enroll and choose their specific device and 
mask model and type. Our aim is to enroll fifty patients who has 
familiarity with EPIC MyChart. Patients are provided informa-
tion on CPAP set up, maintenance, troubleshooting and mask 
fitting via brief  audio/video formats. Sleep hygiene education, 
reminders and monthly sleep quality questionnaires are also 
included. The plan is accessible for the first 90 days of CPAP 
usage, targeting early adherence. Efforts to increase enrollment 
included emails to CPAP prescribing providers and in-person 
announcements. The data was analyzed to determine feasibility 
and further improvements in the tool.
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Results: Sixteen patients were enrolled within 7 months with 
adherence data available for 15 patients to date. The median age 
was 48 years; 63% were female. 69% of patients had body mass 
index (BMI) > 30kg/m2. Regarding racial distribution, 44% 
white, 13% black, 38% Asian, 5% unknown with majority (88%) 
non-Hispanic in ethnicity. 60% of patients met adherence crite-
ria as defined by US Centers for Medicare and Medicaid Services 
(CMS). Average 30-day adherence rate was 68%. Average 
engagement with assigned tasks was 45%. The tasks which were 
least engaged by patients were reminders for CPAP tubing/ mask 
cleaning (0-33%) and sleep questionnaires (25-50%).
Conclusion: “MyChart Sleep Care Plan” is a novel tool designed 
to improve CPAP adherence and provide effective patient edu-
cation. While the tool is feasible, changes need to be made on 
an ongoing basis to improve the design and increase patient 
engagement.
Support (if any): 
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LONGITUDINAL EFFECTS OF SLEEP EDUCATION ON 
UNDERGRADUATES AND GRADUATES STUDENTS: 
INSIGHTS FROM STANFORD UNIVERSITY’S DEMENT’S 
SLEEP AND DREAMS
Rafael Pelayo1, Bruna de Freitas Dias2, Giorgio Camillo 
Ricciardiello Mejia3, Sara Lomba4, Aubrey Danielle Lemer2, 
Sharon Keenan5, Cheri D. Mah2, Emmanuel Mignot2

1 Sleep Medicine Division, Stanford University School of 
Medicine, 2 Stanford University, 3 Mignot Laboratory, 4 Stanford 
School of Medicine, 5 The School of Sleep Medicine, Inc.

Introduction: Sleep disorders have become a significant concern 
among university students. The demanding nature of higher 
education, coupled with lifestyle factors such as stress, irregular 
sleep schedules, and academic pressures, exacerbates sleep dis-
turbances and contributes to a range of psychological and physi-
cal health problems, including depression, anxiety, and impaired 
cognitive function. This study aimed to assess the impact of 
sleep education on university students’ sleep-related symptoms.
Methods: Students enrolled in Stanford University’s Dement’s 
Sleep and Dreams course were completed the Alliance Sleep 
Questionnaire (ASQ), a validated tool for measuring sleep quality 
and disturbances, at the start and end of the course. This college 
level-course, provides comprehensive education on sleep health 
and science. The ASQ assesses various self-reported sleep-related 
issues, including insomnia, daytime sleepiness, circadian rhythm 
disorders, and the impact of sleep problems on mental health, 
with scales such as the Epworth Sleepiness Scale (ESS) and the 
Patient Health Questionnaire (PHQ-9) for depression.
Results: A total of 914 students completed the ASQ from 2016-
2024. Students reported significant improvements in sleep-re-
lated symptoms over the 10-week course, including reductions 
in difficulty falling asleep, staying asleep, and waking up too 
early. Additionally, there was a marked decrease in daytime 
sleepiness and fatigue, as well as improvements in memory and 
concentration.
Conclusion: These findings show that a college level course can 
improve the sleep of students. This study highlights the potential 
benefits of sleep science courses as a valuable tool for promoting 
sleep health and well-being.
Support (if any): none
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PREDICTORS OF SLEEP IMPROVEMENTS FROM 
THE SLEEP EDUCATION FOR EVERYONE PROGRAM 
(SLEEP)
Alyssa Tisdale1, Robin Tucker1, Liz Williams1, Nahyun Kim1

1 Michigan State University

Introduction: Poor sleep is prevalent among older adults. Sleep 
issues can lead to reduced quality of life and increased risk of 
developing chronic diseases. Behavioral interventions have 
been shown to improve sleep quality and duration. Predictors 
of success were explored in the SLeep Education for Everyone 
Program (SLEEP).
Methods: 131 adults participated. The Pittsburg Sleep Quality 
Index (PSQI) assessed sleep quality and duration; the Sleep 
Hygiene Index (SHI) measured undesirable sleep behaviors. 
Median income data based on zip code was obtained from the 
2022 American Community Survey 5-Year estimates. BMI was 
calculated from self-reported height and weight and categorized 
into lean, overweight, and obese. A linear regression model 
determined predictors. Group differences were assessed utilizing 
one-way ANOVA.
Results: Participants were 64.9◻13.4 years with an average 
BMI of  30.0◻7.8 kg/m2. Older adults demonstrated greater 
improvement in SHI scores; less improvement was observed 
with worse initial SHI scores (adjusted R2=0.30, df=122, 
F=27.28, p< 0.001). Better sleep quality and greater sleep 
duration at baseline predicted more improvement in sleep 
quality (adjusted R2=0.32, df=118, F=57.36, p< 0.001) and 
duration (adjusted R2=0.43, df=113, F=84.81, p< 0.001) 
post-program. SHI scores for participants with lean BMI 
were better at baseline and post-program than overweight 
and obese BMI (p=0.005, p=0.010 and p=0.031, p=0.042, 
respectively). PSQI scores at baseline were better for lean par-
ticipants compared to participants with obesity (p=0.033). 
Group differences were absent post-program, suggesting par-
ticipants with obesity improved more (p=0.148). While no 
differences were present at baseline (p=0.695), sleep duration 
increased post-program in lean BMI participants compared to 
those with obesity (p=0.012). Race, education, employment, 
number of  chronic conditions, and income did not predict 
post-intervention outcomes.
Conclusion: Older age and more favorable initial sleep scores 
were the best predictors for improvement after completing 
SLEEP. Individuals with obesity experienced greater gains in 
sleep quality than those who were lean but less improvement in 
sleep duration.
Support (if any): 
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ENHANCING PRIMARY CARE PROVIDERS’ 
COMPETENCE IN IDENTIFYING AND MANAGING 
BEHAVIORAL SLEEP DISORDERS
Ivy Chen1, Katharine Simon1, Kamilah McGuire1, 
Annamarie Stehli1, Jane Gagliardi2, Robert McCarron1, 
Ariel Neikrug1

1 University of California, Irvine, 2 Duke University
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Introduction: Sleep complaints are common in primary care 
in both adult and pediatric populations, yet provider training 
in identifying sleep disorders is limited. The UCI Train New 
Trainers (TNT) Fellowship addresses this gap by delivering 
sleep-specific content at their annual conference, designed to 
improve awareness and diagnostic accuracy of considering sleep 
disorders such as insomnia and circadian rhythm disorders while 
formulating differential diagnoses of cases with vague or multi-
ple clinical symptoms.
Methods: Vague case vignettes including symptoms of depression, 
poor motivation, difficulty with concentration along with sleep 
concerns were presented several hours prior to (pre-) and one day 
after the delivery of sleep-specific content (post-) to the fellows 
from the General (n=172, Myears since degree=10.5±9.0, 66.9% 
females) and the Child and Adolescent Psychiatry (CAP; n=79, 
Myears since degree=12.0±9.6, 82.3% females) tracks at the in-per-
son TNT Fellowship’s Mid-Year Conference. Cases were specific 
to each track, with balanced case genders presented at pre- and 
post-assessment (gender changes, but symptoms remained consist-
ent). Paired t-tests were conducted to analyze pre- to post-lecture 
differences, with effect sizes calculated using Cohen’s h.
Results: Fellows demonstrated significant improvements in their 
competence in identifying sleep disorders as a possible diagno-
sis. In the General track, the inclusion of insomnia disorder in 
differential diagnoses increased from 55.6% at baseline to 85.3% 
post-lecture (p=0.0019, Cohen’s h=0.67). In the CAP track, rec-
ognition of circadian rhythm disorders improved from 17.0% to 
35.3% (p=0.033, Cohen’s h=0.42).
Conclusion: The sleep lecture significantly improved PCPs’ diag-
nostic accuracy in identifying sleep disorders such as insomnia in 
the General track and circadian rhythm disorders in the CAP track, 
consistent with the appropriate track-specific content that were cov-
ered. Continued training in structured assessments and behavioral 
sleep interventions is recommended to build on these gains.
Support (if any): State of California Award #21-20115, NICHD 
K08 HD107161
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SCHOOL-BASED SLEEP EDUCATION AND SCREENING 
PROGRAM AS PREVENTION TOOL AGAINST SLEEP 
WAKE DISORDERS
Kristina Blessing1, Erin Van Enkevort1, Denise Liscum2, 
Nicole Lee1, Anne Morse3

1 Geisinger, 2 Montgomery Area School District, 3 Geisinger 
Commonwealth School of Medicine Geisinger Medical Center 
Janet Weis Children’s Hospital,

Introduction: The World Health Organization (WHO) outlines 
characteristics of conditions that should be screened in schools: 
the conditions should be prevalent, screenable and actionable. In 
Pennsylvania, vision, hearing, scoliosis, and growth screenings 
are required at certain grade levels. In children and adolescents 
under 18 years of age approximately 6.8% have a diagnosed 
eye and vision condition, 15-20% with hearing loss, and 2-4% 
with scoliosis. The 2021 Youth Risk Behavior Survey found 71% 
- 84% of high school students get less than the recommended 
8-10 hours of sleep per, with female students (80%), 12th grade 
students (84%) and black students (84%) being particularly 
sleep-deprived.

Methods: A school-based sleep education and screening pro-
gram was initiated in a rural Pennsylvania school (7th – 12th 
grades) in December 2020. Sleep education resources were 
available to students, staff  and families throughout the year. 
Students completed the Epworth Sleepiness Scale - Children and 
Adolescents and Childhood Sleep Habits Questionnaire during 
school hours twice per year (fall and spring). Students received 
immediate feedback on their sleep (healthy or room for improve-
ment). More extensive assessment is offered to families of stu-
dents with likely sleep pathology, providing information which 
can be shared with the student’s health care provider.
Results: Over 4.5 years, a significant decrease in the percentage 
of students with sleep pathology based on screening scores has 
been observed (-30.2%) while participation rates remain consist-
ent. A previously identified trend of 10th – 12th grades reporting 
significantly less weekday sleep hours than 7th – 9th grades is no 
longer apparent, with the most recent data showing the average 
reported weekday sleep hours for every grade within the recom-
mended range for adolescents and an overall mean = 8.4 hours/
night, N = 396. Students reporting less than 8 hours of sleep per 
weeknight decreased from 45.5% in 2020 to 28% in Fall 2024 
(-17.5%).
Conclusion: School-based sleep education and screening is a 
feasible, cost-effective way to promote sleep hygiene and prevent 
sleep wake disorders among secondary students and is in line 
with WHO recommendations for school-based screenings.
Support (if any): Philanthropic support from Geisinger’s 
Janet Weis Children’s Hospital, Jazz Pharmaceuticals, Coverys 
Community Healthcare Foundation and ResMed Foundation.
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REST, RESILIENCE, AND RESULTS: THE IMPACT 
OF SLEEP ON MEDICAL STUDENT HAPPINESS AND 
ACADEMIC PERFORMANCE
Zane Kaiser1, Alex Requarth1, Matthew Garr1, Kurt Gilliland1

1 University of North Carolina Chapel Hill School of Medicine

Introduction: Medical students face intense demands that often 
compromise sleep. Adequate sleep has been shown to improve 
cognitive functioning and emotional regulation, yet its impact 
on medical student happiness and performance remains under-
explored. This study aimed to evaluate the relationship between 
sleep duration, academic performance, and happiness to identify 
opportunities for improving student wellness.
Methods: This IRB-approved prospective study enrolled 
49 second-year medical students at UNC Chapel Hill from 
October to December 2023. Participants tracked daily sleep 
duration and logged self-reported happiness ratings (scale 
1-100). Academic performance data were collected via 
midterms, finals, and USMLE Step 1 practice test scores. 
Descriptive statistics and correlation analyses were performed 
using SAS software.
Results: Analysis revealed significant positive correlation between 
hours of nightly sleep and happiness (β = 0.5286, p = 0.0061). 
Average weekly sleep duration in top performers (scores of 90%-
99%) was 53.48 hours SD 3.70 vs 44.33 hours SD 26.39 in lowest 
performers (60%-69%). Performance did not differ in students 
sleeping < 5 hours (83.54) vs ≥5 hours (84.98) the night before 
exams (p = 0.72). Average sleep duration the night before tests vs 
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all other nights was 6.53±1.98 and 6.66 SD 1.76 hours (p = 0.41), 
respectively. Sub analysis of sleep before midterms (6.10 SD 2.65) 
and finals (6.38 SD 1.87) showed no difference compared to non-
test days (p = 0.09, p = 0.15). Average nightly sleep time in test 
weeks vs non-test weeks was 6.65 SD 1.78 vs 6.63 SD 1.78 (p = 
0.83).
Conclusion: This study highlights the positive relationship 
between sleep and happiness while suggesting that high perform-
ers sleep more on average with less cohort variability compared 
to lower performing peers. This suggests institutional interven-
tions like educational workshops or flexible scheduling promot-
ing healthy sleep habits could potentially improve academic 
performance. Confounding variables potentially impacting per-
formance include differing study routines or baseline fund of 
knowledge. Further study is warranted to better characterize 
how sleep habits impact happiness and academic performance.
Support (if any): 
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IMPLEMENTING SLEEP MEDICINE EDUCATION IN 
MEDICAL SCHOOL CURRICULUM; CHALLENGES AND 
TRIUMPHS
Madhu Varma1

1 California University of Medical Sciences

Introduction: Sleep medicine education is poorly incorporated 
in existing medical school curriculum with average education 
ranging between 0-2 hours in a 4–6-year medical school curricu-
lum. Students are sleep deprived, and ignorant about the impor-
tance of sleep medicine and sleep related breathing disorders 
impacting both their own and their future. Improving knowledge 
among medical students about sleep related disorders through 
asynchronous learning was planned and implemented for medi-
cal students over one year and impact evaluated.
Methods: 13 medical students M2 and M3 were enrolled in a 
hybrid sleep medicine education program. 20 hours of Inhouse 
lectures as well as curated lectures from AASM website were 
shared with students for online learning and 14 hours of in per-
son lectures were provided. 30 hours of practicum in form of 
working with sleep physician were added. Students completed 
a survey on impact of the program on knowledge measures of 
sleep medicine. Data expressed as percentage.
Results: Improve understanding of fundamental concepts of 
sleep and the effect of sleep on health- 100% Improved under-
standing of Sleep Apnea- 100% Understand pertinent history 
questions and examination for diagnosing and evaluating sleep 
related disorders- 100% Developed a more informed view of 
health concerns related to sleep- 100% Improved understanding 
of Insomnia and its management- 100% Usefulness of the pro-
gram to your future field of practice- 100% Usefulness of the 
program to your future field of practice- 100% Quality and effec-
tiveness of teaching- 100%
Conclusion: Sleep medicine knowledge is important for future 
physicians and our results showed that even though our program 
was done as co curricular activity, based on over 34 hours expo-
sure in medical knowledge and 30 hour exposure in practicum, 
overall impact of the program was significant. Sleep medicine 
should be integrated in medical school curriculum in some form, 
curricular or co curricular activity are both impactful
Support (if any): None
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UNDERSTANDING KNOWLEDGE, ATTITUDES, AND 
SKILLS OF HOSPITALISTS’ CARE OF THE PATIENT 
WITH OSA
Nancy Stewart1, Anya Koza2, Kaitlin Barnes3, Rhea Mahesh1, 
Valerie Press4, Mario Castro1

1 University of Kansas Medical Center, 2 Advocate Aurora Hospital, 
3 KCU, 4 University of Chicago

Introduction: An estimated 24 million people in the United 
States (U.S.) have undiagnosed obstructive sleep apnea (OSA). 
Untreated OSA is associated with an increased risk of multi-
ple health conditions including atrial fibrillation, hypertension, 
and stroke. These common disorders often require hospitaliza-
tion. Research in primary care physicians demonstrates lack of 
knowledge regarding OSA and risk stratification. Although edu-
cational interventions for health care workers (HCWs) demon-
strate improved outcomes for patients with OSA, the application 
of these materials on the in-patient setting is unknown. No study 
to date has investigated knowledge, attitudes, and skills of caring 
for sleep disorders, namely OSA by the in-hospital care team.
Methods: A self-selection survey for hospitalists was distributed 
to ten institutions across the United States via email. Following 
survey completion, participants were able to register for several 
incentive drawings. The online survey consisted of 65 questions 
about knowledge, attitudes, and skills, and took approximately 8 
minutes to complete.
Results: Ninety hospitalists at academic and community hos-
pitals responded to the survey. Of respondents, most (88%, 
n=80) practiced at academic hospitals. While almost half  of 
respondents (42%, n=38) were in the Midwest, nearly a quarter 
of respondents represented the Northeast (23%, n=21) and the 
West 32% (n=29), while few (2%, n=2) represented the South. 
Nearly all (92%, n=83) of the hospitalists knew the gold stand-
ard for diagnosing OSA was polysomnogram; however, only 
one-third (36%, n=32) felt confident in their ability to discuss 
treatment options for OSA. One quarter (29%, n=26) of the hos-
pitalists knew the purpose of the STOP-BANG Questionnaire in 
predicting risk of OSA. Less than half  (42%, n=38) of hospital-
ists felt confident in their ability to administer the STOP-BANG 
for risk stratification.
Conclusion: Our study is the first study to evaluate hospitalists 
across the nation and their knowledge, attitudes, and skills in 
obstructive sleep apnea care. This study provides general insight 
into the current state of some U.S. hospitalists regarding impor-
tant topics in Sleep Medicine. Additionally, this study identifies 
specific areas to target future education on OSA for hospitalists.
Support (if any): 
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FINDING THE RIGHT MATCH: THE MORE THE 
MERRIER?
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Introduction: The Sleep Fellowship application process has 
undergone several major changes, including a shift to virtual 
interviews since the 2020 interview season and alignment of the 
sleep fellowship match date with the American Medical Board 
Specialties match for the 2021 interview season. Our study eval-
uates their effects on applicants and match success.
Methods: We collected and analyzed aggregate deidentified sleep 
applicant rank list and match data from the National Resident 
Matching Program (NRMP) for the sleep match for academic 
years from 2012 to 2025. Data tracked over this period included 
applicant numbers, preferred and alternative specialties and 
positions offered.
Results: The number of applicants have increased since the 
implementation of these changes to the sleep match from 187 
applicants in 2021 to 227 applicants in 2024. The ratio of appli-
cants to positions increased over 1.0 for the first time in 2021 and 
has remained over 1.0 since then. For the first two years after the 
unification of match dates (2022 and 2023), the rise in applicants 
was entirely driven by those who ranked sleep as their non-pre-
ferred specialty (constituting 9% and 18% of total applicants, 
respectively). From the 2022 - 2025 appointment dates, those 
who matched into sleep as their non-preferred specialty was 5%, 
6%, 3% and 2%.
Conclusion: The advent of virtual interviews has allowed appli-
cants to apply to more programs. The alignment of the sleep 
fellowship match further increased the number of applicants. 
Initially, more physicians ranked and matched sleep as their 
non-preferred specialty. However, this trend reversed in the last 
two application cycles with improving match success for those 
who ranked sleep as a preferred specialty.
Support (if any): 
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MULTI-NIGHT VALIDATION OF A SMART BED FOR 
APNEA DETECTION AND AHI ESTIMATION
Farzad Siyahjani1, Kostiantyn Kalenyk1, Saeed Babaeizadeh1, Gary 
Garcia Molina2

1 Sleep Number Labs, 2 Sleep Number

Introduction: Traditional sleep apnea diagnosis typically relies 
on single-night assessments, which may overlook night-to-night 
variations in respiratory events. Accurate estimation of the 
apnea-hypopnea index (AHI) requires multi-night monitoring, 
preferably leveraging unobtrusive monitoring methods. This 
study validates the Sleep Number smart bed’s apnea detection 
algorithm against CerebraTM level 3 In-home Sleep Apnea 
Testing (HSAT) device for single-night monitoring and intro-
duces and extends its application to multi-night K-AHI estima-
tion. Instead of using smoothing or filtering methods on single 
night AHIs which generally overlook AHI weights for different 
nights, we propose the K-AHI index: count of all detected apneic 
events divided by total sleep hours in K sessions. We also exam-
ine the number of nights (K) necessary for reliable AHI assess-
ment, using the HSAT device as a reference. The study received 
Institutional Review Board (IRB) approval (#P20220412, 
Allendale IRB), with all team members properly certified.
Methods: Data were collected for 93 nights using both the 
HSAT device and Sleep Number beds and 990 nights with only 
Sleep Number bed’s ballistocardiograph (BCG) sensor from 11 
participants (Age: mean 46.3 ± 6.5 years, Male/Female ratio 
7/4, AHI mean 17.86 ± 12.1). Only six nights with missing or 
short sleep data were excluded from the analysis. Apnea episodes 
were detected every second by a BCG-processing deep neural 
network, marking an episode as apneic if  it lasted at least 10 
seconds. The K-AHI was then calculated for K = 1,..., 31. The 
HSAT device showed an average nightly AHI standard deviation 
of 5.8 across participants.
Results: The smart bed’s ability to detect AHI > 10 showed a 
sensitivity of 88% and specificity of 67% and Receiver Operating 
Characteristic Area Under the Curve (ROC-AUC) of.80 across 
the 87 nights when compared to the HSAT device on single 
night. Aggregating data over 14 nights, the smart bed achieved 
the highest (ROC-AUC) of 0.85 for detecting AHI > 10, with 
sensitivity and specificity of 94% and 73% respectively.
Conclusion: The smart bed’s apnea detection and KAHI metric 
show promising potential for seamless apnea risk monitoring, 
serving as an effective early indicator for undiagnosed individu-
als and enhancing early detection and intervention.
Support (if any): 
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EFFECTS OF REAL-TIME MATTRESS TEMPERATURE 
ADJUSTMENT BASED ON SLEEP STAGES ON SLEEP 
QUALITY DURING THE SUMMER SEASON
Sungjin Heo1, Jaehyun Bae1, Joonki Hong1, Dongheon Lee1, 
Dojin Hyun2, Gyrim Lee3, Taewon Yun3, Ki-Young Jung4, Jeong-
Whun Kim5, In-Young Yoon5

1 Asleep, 2 GNG Hospital Sleep Clinic, 3 KyungDong Navien, 4 
Seoul National University, 5 Seoul National University Bundang 
Hospital

Introduction: There is a wealth of  research showing that trop-
ical nights during the summer season can negatively affect 
sleep quality. As a result, many people resort to sleeping with 
the air conditioner on throughout the night. Studies have 
shown that a person’s body temperature gradually decreases 
after falling asleep, reaching its lowest point during deep sleep. 
Based on this, we aimed to investigate how providing an ideal 
mattress temperature during the summer affects sleep quality. 
Specifically, we proposed adjusting the mattress temperature 
in real-time—raising it during detected deep sleep and lower-
ing it during other sleep stages.
Methods: Over a 10-day period, 30 participants underwent 
three polysomnography sessions (IRB No.P01-202408-01-
035): one for natural sleep, one for constant temperature con-
trol (CTC), and another for real-time temperature adjustment 
(RTA). For both CTC and RTA, the default temperature 
was set to 28°C, Korea’s preferred cooling mat temperature. 
During deep sleep (N3), RTA raised the temperature to 30°C 
in real time to prevent awakening caused by body temperature 
drops. For other sleep stages, including Light (N1, N2), and 
REM, the temperature returned to 28°C. Meanwhile, CTC 
consistently maintained 28°C as a control condition to com-
pare the effects of  static versus adaptive temperature control 
on sleep structure.
Results: Our results show significant changes in sleep architec-
ture between Nature, CTC and RTA. Total sleep time (TST) 
increased from 6h41min, 6h44min to 7h13min (p<. 015, 023) 
and sleep efficiency (SE) from 83.35%, 83.83% to 89.77% 
(p<.019,.025). Wake after sleep onset (WASO) decreased from 
79min, 78min to 49 minutes (p<.019,.024), REM Sleep extended 
from 87min, 93min to 106 minutes (p<.015, 018), and Duration 
of Deep sleep showed a significant difference only in the Nature 
between RTA. 41min to 56min (p<.047).
Conclusion: The results showed that, compared to the Nature 
sleep condition, CTC and RTA led to statistically significant 
improvements in objective indicators of polysomnography: 
increased TST, SE, increased REM sleep time and deep sleep 
time, and higher proportions of REM and deep sleep stage. This 
study confirmed that providing mattress temperature adjustments 
based on sleep stages during summer can improve sleep quality.
Support (if any): 
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USE OF A HYBRID MATTRESS IMPROVES PERCEIVED 
SLEEP BUT NOT OBJECTIVE SLEEP
Duvia Lara Ledesma1, Sharon Danoff-Burg1, Holly Rus1, 
Aislinn Beam1, Morgan Weaver1, Kiara Carmon2, 
Sophia Markowitz1

1 SleepScore Labs, 2 SleepScore Labs LLC

Introduction: Previous research has shown that comfort, includ-
ing comfort of the mattress, is essential to sleep quality. In addi-
tion to comfort, temperature regulation plays an important 
role in sleep quality. This study compared sleep on a mattress 
designed to help the sleeper feel cool to participants’ prior sleep 
on their original mattress.
Methods: Healthy adults (56% female; ages 22-73, mean age=44) 
who reported sleeping hot, hot flashes, or night sweats, as well 
as difficulties with frequent awakenings or time spent awake at 
night, participated in a 10-week field study, using a pre-post 
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intervention design. During the 4-week baseline period, partic-
ipants used their regular mattress at home. During the 4-week 
intervention period, which occurred following a 2-week adjust-
ment period, participants slept on a Serta iSeries Hybrid 2.0 
mattress. Sleep was measured objectively using a PSG-validated, 
non-contact biomotion device, SleepScore Max, every night 
and by daily and pre-post self-report. Multilevel regression and 
paired t-tests were used to test for statistical significance.
Results: There were 1,420 nights of tracked sleep across 36 par-
ticipants. Compared to baseline, objective sleep measurements 
did not show significant sleep improvement or sleep disruption. 
Self-report measures revealed improvements in perceived cool-
ness, comfort, support, pressure relief, sleep quality, amount of 
tossing and turning, sleep satisfaction, and feeling well-rested in 
the morning (all ps<.001).
Conclusion: Participants reported better sleep quality in numer-
ous ways, when using the mattress being tested compared to 
baseline, although no objective improvements were seen.
Support (if any): Mattress Firm INC
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ADJUSTABLE BASE IMPROVES PERCEIVED SLEEP AND 
PERCEIVED BACK PAIN
Aislinn Beam1, Sharon Danoff-Burg1, Holly Rus1, Morgan Weaver1, 
Kiara Carmon2, Duvia Lara Ledesma1, Sophia Markowitz1

1 SleepScore Labs, 2 SleepScore Labs LLC

Introduction: Previous research has shown that comfort is 
important for sleep quality. Adjustment of sleep positions to 
alleviate pressure can potentially lead to better sleep and less dis-
comfort, including back pain. The current study examined an 
adjustable base with changeable positions compared to sleeping 
flat, in a general sample and a subsample with back pain.
Methods: Adults without sleep disorders (M age=47, 72% 
female) participated in a 6-week pre-post intervention field 
study. For a three-week baseline period, participants slept 
flat on their usual bed. For the next three weeks, partic-
ipants slept on their own mattress using Sleepy’s Signature 
Adjustable Base with adjustable settings (head/feet inclined). 
Sleep was measured using a PSG-validated, non-contact bio-
motion device, SleepScore Max, and daily questionnaires. A 
subset of  participants reporting back pain at baseline was 
also examined. Multilevel regression was used to test for sta-
tistical significance.
Results: In the full sample (n=1298 nights; n=42 participants), 
there were no changes in objective sleep when switching from 
sleeping flat to using the adjustable base. However, participants 
reported having better perceived sleep quality (+15%, p<.001), 
feeling more well-rested in the morning (+18%, p<.001), and less 
back pain (-28%, p<.001). In the back pain subsample (n=938 
nights; n=30 participants), there were no changes in objective 
sleep, but participants reported better perceived sleep quality 
(+16%, p<.001), feeling more well-rested in the morning (+20%, 
p<.001), and less back pain (-27%, p<.001), when using the 
adjustable base compared to sleeping flat.
Conclusion: When using the adjustable base, objective sleep did 
not change but perceived sleep and back pain improved, in both 
a general sample and a subsample reporting back pain.
Support (if any): Mattress Firm
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EFFECTS OF USING AN ADAPTIVE MATTRESS 
ON OBJECTIVELY MEASURED SLEEP AND SELF-
REPORTED SLEEP
Kiara Carmon1, Sharon Danoff-Burg2, Holly Rus2, Aislinn Beam2, 
Morgan Weaver2, Devanshi Upadhyaya2, Duvia Lara Ledesma2

1 SleepScore Labs LLC, 2 SleepScore Labs

Introduction: Previous research has shown that comfort, includ-
ing comfort of the sleep surface, is essential to sleep quality. In 
addition to comfort, temperature regulation plays an important 
role in sleep quality. This study compared sleep on a mattress 
designed to adapt to the body and help the sleeper feel cool to 
participants’ prior sleep on their original mattress.
Methods: Healthy adults (53% female; M age=48) who reported 
difficulties with frequent awakenings or time spent awake at night, 
and sleeping hot or night sweats, participated in a 10-week field 
study, using a pre-post intervention design. During the 4-week 
baseline period, participants used their regular mattress at home. 
During the 4-week intervention period, which occurred following 
a 2-week adjustment period, participants slept on a TEMPUR-
Adapt Hybrid mattress. Sleep was measured objectively using a 
PSG-validated, non-contact biomotion device, SleepScore Max, 
every night and by pre-post self-report. Multilevel regression and 
paired t-tests were used to test for statistical significance.
Results: There were 1,412 nights of tracked sleep across 35 par-
ticipants. Compared to baseline, objective sleep showed no sta-
tistically significant improvements nor disruptions when using 
the adaptive mattress compared to the original mattress. Self-
report measures revealed increases in perceived comfort (+62%), 
coolness (+103%), pressure relief  (+120%), and support (+68%). 
Increases were also seen in perceived sleep quality (+69%), sleep 
satisfaction (+70%), and feeling well-rested upon waking (+85%) 
(all ps<.001).
Conclusion: Participants perceived many improvements in their 
comfort and sleep when using the adaptive mattress compared to 
baseline sleep on their original mattress; however, no changes in 
objectively measured sleep were observed.
Support (if any): Mattress Firm
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USE OF A COOL TOUCH MATTRESS IMPROVES 
OBJECTIVE SLEEP AND PERCEIVED SLEEP
Duvia Lara Ledesma1, Sharon Danoff-Burg1, Holly Rus1, 
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Introduction: Previous research has shown that comfort, includ-
ing comfort of the sleep surface, is essential to sleep quality. In 
addition to comfort, temperature regulation plays an important 
role in sleep quality. This study compared sleep on a mattress 
designed to help the sleeper feel cool to participants’ prior sleep 
on their original mattress.
Methods: Healthy adults (60% female; ages 24-67, mean 
age=42) who reported sleeping hot or night sweats, as well as dif-
ficulties with frequent awakenings or time spent awake at night, 
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participated in a 10-week field study, using a pre-post interven-
tion design. During the 4-week baseline period, participants used 
their regular mattress at home. During the 4-week intervention 
period, which occurred following a 2-week adjustment period, 
participants slept on a Purple Restore Cool Touch mattress. 
Sleep was measured objectively using a PSG-validated, non-con-
tact biomotion device, SleepScore Max, every night and by daily 
and pre-post self-report. Multilevel regression and paired t-tests 
were used to test for statistical significance.
Results: There were 1,347 nights of tracked sleep across 34 par-
ticipants. Compared to baseline, objective sleep measurements 
showed increases in time spent in bed (+19 minutes, p< 0.001), total 
sleep time (+21 minutes, p< 0.001) and deep sleep (+5%, p=.025). 
Significant improvements were seen in SleepScore, an overall sleep 
quality metric (+4%, p< 0.001) BodyScore (+2%, p=.016) and 
MindScore (+3%, p=.035). Self-report measures revealed improve-
ments in perceived coolness, comfort, pressure relief, sleep quality, 
and feeling well-rested in the morning (all ps<.001).
Conclusion: Participants experienced improved sleep quality, 
sleep duration, and more deep sleep when using the mattress 
being tested compared to baseline. In turn, they spent more time 
in bed and slept longer. Additional improvements were seen in 
self-reported outcomes such as feeling cool, comfortable, more 
satisfied with sleep, and feeling more well-rested in the morning.
Support (if any): Mattress Firm INC
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MULTI-FEATURE ADJUSTABLE BASE IMPROVES 
OBJECTIVE SLEEP, PERCEIVED SLEEP, AND 
PERCEIVED BACK PAIN
Aislinn Beam1, Sharon Danoff-Burg1, Holly Rus1, Morgan Weaver1, 
Kiara Carmon2, Duvia Lara Ledesma1, Sophia Markowitz1

1 SleepScore Labs, 2 SleepScore Labs LLC

Introduction: Research has shown that comfort is essential to 
sleep quality. Adjustment of sleep positions to alleviate pressure 
can potentially lead to better sleep and less discomfort, including 
back pain. The current study examined a multi-feature adjust-
able base compared to sleeping flat, in a general sample and a 
subsample with back pain.
Methods: Healthy adults (M age=45, 64% female) participated 
in a 6-week field study using a pre-post intervention design. For a 
three-week baseline period, participants slept flat on their usual 
bed. For the next three weeks, participants slept on their own 
mattress using Sleepy’s Elite Adjustable Base with adjustable 
settings (head/feet inclined, lumbar support, massage, pillow 
tilt). Sleep was measured using a PSG-validated, non-contact 
biomotion device, SleepScore Max, and daily questionnaires. A 
subset of participants reporting back pain at baseline was also 
examined. Multilevel regression was used to test for statistical 
significance.
Results: In the full sample (n=1267 nights; n=44 participants), 
objective sleep improved when using the base, compared to base-
line. Participants spent more time in bed (+8 minutes, +2%, p 
=.027) and scored higher on SleepScore, a sleep quality metric 
(+2%, p=.011). Participants reported increased perceived sleep 
quality (+26%, p<.001), less back pain (-45%, p <.001), and feeling 
more well-rested upon waking (+29%, p<.001). In the back pain 
subsample (n=536 nights; n=20 participants), participants spent 
more time in bed (+14 minutes, +3%, p=.025), slept longer (+15 
minutes, +4%; p=.027), and spent more time in light sleep (+5.5%; 

p=.012). Subsample participants also reported increased perceived 
sleep quality (+31%, p<.001), less back pain (-45%, p <.001), and 
feeling more well-rested in the morning (+34%, p<.001).
Conclusion: When using a multi-feature adjustable bed base, 
participants in both a general sample and subsample reporting 
back pain showed improvements in objective sleep, perceived 
sleep, and perceived back pain.
Support (if any): Mattress Firm
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INVESTIGATIONAL SLEEP PAD DEVICE INCREASES 
DEEP SLEEP OF MIDLIFE ADULTS WITH INSOMNIA 
SYMPTOMS: A RANDOMIZED CLINICAL TRIAL
Margeaux Schade1, Victor Frolenko1, David Reichenberger2, 
Alexia Torres-Negron3, Christa-Maria Ngam4, Anne-Marie Chang1

1 The Pennsylvania State University, 2 Oregon Health & Science 
University, 3 Harvard Medical School, 4 The University of 
Pennsylvania

Introduction: Insomnia is a prevalent sleep disorder affecting 
millions of adults in the U.S. There is a need for nonpharma-
cologic, accessible insomnia treatments. This pilot clinical trial 
(NCT05908344) evaluated a consumer-grade emerging technol-
ogy for its effects on sleep and insomnia symptoms.
Methods: Eligible adults (40-65yrs) with Insomnia Severity 
Index (ISI) ≥8 completed an 8-week at-home, randomized, dou-
ble-blind, cross-over intervention study with an investigational 
‘sleep pad’ device. After Week 1 (Baseline), participants were 
randomized to sleep at home atop either a Sham or Active sleep 
pad for 3 continuous weeks. When Active, the sleep pad emitted 
a low-intensity radiofrequency gradient. After Washout (1-4.5 
weeks), participants used a sleep pad with the alternate settings 
(Active or Sham). Sleep data were collected using polysomnog-
raphy (PSG; staged with AASM criteria) and daily diaries. ISI 
was collected at the end of Baseline, first intervention period, 
Washout, and second intervention period. Linear Mixed Effects 
Models with random intercepts estimated differences between 
Active and Sham interventions, accounting for randomization 
order and measurement period. One night of PSG from each 
intervention period was compared. For self-reported sleep onset 
latency and ISI, changes from Baseline to the first intervention 
period were compared with changes from Washout to the second 
intervention period.
Results: Ten participants completed the protocol (55.2 ±6.0yrs; 
8F; 90% Non-Hispanic White). Compared to Sham, NREM3 
duration (+5.6 ±2.0mins, p=.025) and proportion (+1.4 ±0.5%, 
p=.029) were greater with the Active pad. The density of inter-
ruptions during NREM3 was lower (-4.1 ±1.6/hr, p=.036) with 
the Active pad than with Sham. Other PSG sleep stages, sleep 
duration, and sleep efficiency did not change (p>.05). Neither 
self-reported sleep onset latency nor ISI (n=8) differed (p>.05).
Conclusion: Sleep pad use deepened and consolidated sleep but 
did not ameliorate insomnia symptoms. NREM3 improvement 
may have implications for cognitive, cardiovascular, and immune 
health in aging. Future research should evaluate the underlying 
mechanisms and downstream effects of improving sleep with the 
radiofrequency gradient.
Support (if any): This study was supported by funding to the 
Pennsylvania State University by Kunasan, Inc. and by the 
National Center for Advancing Translational Sciences, Grant 
U54 TR002014-05A1.
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TEMPERATURE PROGRAMS TO ENHANCE SLEEP 
QUALITY IN WOMEN EXPERIENCING MENOPAUSE 
SYMPTOMS
Gary Garcia Molina1, Vidhya Chellamuthu2, Megha 
Rajam Rao2, Leah McGhee3, Trevor Winger3, Nikhil Makaram2, 
Pavlo Chernega4, Yehor Shcherbakov5, Erwin Veneros6, Raj Mills3

1 Sleep Number, 2 Sleep Number Labs, 3 Sleep Number 
Corporation, 4 GlobalLogic, 5 GlobalLogic Spain, 6 Nanami

Introduction: Frequent awakenings from sleep increase as women 
transition through menopause. Vasomotor symptoms (VMS) 
cause about 30 percent of objective wake-after-sleep-onset. Prior 
research indicates that inducing cooling sensations may alleviate 
VMS and improve sleep. Leveraging the ability of a smart bed 
platform to control the temperature of the in-bed microclimate, 
this study aimed at identifying temperature settings that enhance 
sleep quality in women experiencing menopause symptoms. 
Temperature settings include heating or cooling at three different 
intensities (low, medium, high). The platform includes validated 
ballistocardiography-based algorithms to quantify movement 
and cardiorespiratory metrics during sleep. Using these, a com-
pounded metric (sleep score from 1 to 100) was derived which 
quantifies sleep quality. The score significantly correlates (posi-
tively) with total sleep time, REM and slow wave sleep duration; 
and (negatively) with sleep latency and wake-after-sleep-onset 
duration.
Methods: An IRB approved survey was presented to a cohort 
of Sleep Number customers. The survey included questions 
about menopause symptoms, severity, and onset date. Out 
of 483 women reporting menopause symptoms, 62 (mean age 
51.8 [SD: 5.2] years-old) owned temperature-controllable smart 
beds. This analysis considered 183’318 sleep sessions (mean 
duration 8.3 [SD: 2.3] hours) recorded between October-2022 
and October-2024. Each sleep session was subdivided into four 
2-hour-long segments starting from 30 minutes before sleep 
onset. The sequence of temperature settings for each of these 
segments defines a temperature program. Linear mixed effect 
models (LMEM) having the sleep quality score as dependent 
variable, the temperature setting in each segment as fixed factors, 
and the user identifier as random factor, were fitted to the data.
Results: LMEM results suggest that sleep quality in this popula-
tion significantly improves by a temperature program consisting 
in starting with cooling at high intensity, followed by heating at 
high intensity, and then cooling at low intensity. Sleep quality ~ 
71.9 + 6.98×High cooling + 1.83× High heating + 1.00 × Low 
Cooling + Off All coefficients are significant (p< 0.05) and the 
largest improvement (~10%) is associated with the first setting.
Conclusion: Sleep quality in women experiencing menopause 
symptoms, may be enhanced through temperature programs. 
This hypothesis will be tested in an interventional study.
Support (if any): 
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TEMPERATURE PROGRAMS TO ENHANCE SLEEP 
QUALITY: GENDER DEPENDENCY CONSIDERATIONS
Gary Garcia Molina1, Megha Rajam Rao2, Vidhya Chellamuthu2, 
Leah McGhee3, Trevor Winger3, Nikhil Makaram2, 
Pavlo Chernega4, Yehor Shcherbakov5, Erwin Veneros6, Raj Mills3

1 Sleep Number, 2 Sleep Number Labs, 3 Sleep Number 
Corporation, 4 GlobalLogic, 5 GlobalLogic Spain, 6 Nanami

Introduction: The ability of a smart bed platform to control the 
temperature of the in-bed microclimate was leveraged to identify 
temperature programs that enhance sleep quality. A temperature 
program consists of four 2-hour segments, each with a specific tem-
perature setting (heating or cooling) at three possible intensity levels 
(low, medium, high), starting about 30 minutes before sleep onset. 
Heating (cooling) results from pushing (pulling) warm air into 
(from) the in-bed microclimate. The smart bed includes validated 
ballistocardiography-based algorithms to quantify movement and 
cardiorespiratory metrics during sleep. Using these, a compounded 
metric (sleep score from 1 to 100) was derived which quantifies sleep 
quality. The sleep score significantly correlates (positively) with total 
sleep time, REM and slow wave sleep duration; and (negatively) 
with sleep latency and wake-after-sleep-onset duration.
Methods: Thirty-one participants (12F/19M, mean age 48.6 (SD: 
11.2) years-old), recruited among smart bed owners, enrolled in 
a controlled study within their homes. Each participant experi-
enced 4 OFF only sessions and 10 sessions with temperature pro-
grams including balanced heating/cooling conditions at different 
intensities. Additionally, the data from 2.2 million sleep sessions 
from 33’814 Sleep Number customers (17482 F/16332 M; mean 
age 48.8 (SD: 7.0) years-old) that experienced self-applied tem-
perature settings were used to refine the temperature program 
recommendations. Linear mixed models were used to determine 
the optimal temperature program (i.e. temperature setting for 
each segment) to enhance sleep quality.
Results: Controlled study For women and men, heating in the 
first segment followed by cooling in the second segment signif-
icantly increased sleep quality by 13.2 and 7.2 percent respec-
tively. Field data The large amount of data allowed us to identify 
the temperature setting and intensity for each segment. Sleep 
quality (women) ~ 65.3 + 6.2×Low Heating + 1.9×Medium 
Cooling + 1.2×Low Cooling + Off Sleep quality (men) ~ 
64.3 + 5.6×Low Heating + 2.2×Low Cooling + 0.92×Medium 
Cooling + 0.43×Low Cooling The optimal temperature program 
increases sleep quality by 14% in both women and men.
Conclusion: The results using the controlled study and field data 
are consistent and suggest that starting with low heating and fol-
lowing with colder settings can enhance sleep quality.
Support (if any): 
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IMPACT OF SMART BED TEMPERATURE PROGRAMS 
ON FALLING ASLEEP PROCESS: AN EEG-BASED DELTA-
BETA RATIO ANALYSIS
Gary Garcia Molina1, Vidhya Chellamuthu2, Megha Rajam Rao2, 
Yehor Shcherbakov3, Leah McGhee4, Trevor Winger4, 
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4 Sleep Number Corporation, 5 GlobalLogic, 6 Nanami, 7 
Northwestern University Feinberg School of Medicine

Introduction: The transition from wakefulness to sleep occurs 
when the core body temperature decreases. The latter is facili-
tated by an increase in the cutaneous blood flow, which dissipates 
internal heat into the micro-environment surrounding the sleep-
er’s body. We leveraged the ability of a smart bed platform to 
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change the temperature of the in-bed microclimate to assess its 
effect on the process of falling asleep. The smart bed can either 
heat-up or cool-down the microclimate by respectively pushing 
warm air into the bed microclimate or pulling air from it.
Methods: Eighteen participants (9F/9M, mean age 44.5 (SD: 6.7) 
years-old), spent two nights in the sleep lab. In balanced order, 
they were exposed to six possible bed temperature settings: cool-
ing at high, medium and low intensity, off, and heating at low and 
medium intensity. Each setting was applied for three hours starting 
at the time of lights-off. Polysomnography (PSG), skin tempera-
ture, and smart bed logs were recorded each night. PSG data were 
manually staged into 30-second epochs according to AASM rules. 
For each sleep epoch, EEG spectra were calculated. As a correlate 
of sleep depth, the ratio of the power in the delta band (0.5 to 
4 Hz) over power in the beta band (15 to 30 Hz) was calculated 
(DBR) and averaged over 10-min windows starting at sleep onset.
Results: Microclimate temperature settings did not significantly 
affect the duration of sleep stages. For the DBR analyses, we 
combined all heating and all cooling conditions to gain statistical 
power. Heating is significantly associated with deeper sleep com-
pared to cooling in the time intervals [0 to 70] and [120 to 180] min-
utes. Heating is significantly associated with deeper sleep compared 
to Off for [0 to 10[, [40 to 60], and [140 to 180] minutes. DBR curves 
for cooling and Off were not significantly different.
Conclusion: Earlier sleep deepening and deeper sleep are associ-
ated with a warmer in-bed microclimate during the first 3 hours 
after lights-off.
Support (if any): 
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USE OF COOLING BEDDING SET IMPROVES 
PERCEIVED SLEEP
Kiara Carmon1, Aislinn Beam2, Duvia Lara Ledesma2, Holly Rus2, 
Morgan Weaver2, Sophia Markowitz2, Sharon Danoff-Burg2
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Introduction: Research has shown that comfort and temperature 
regulation are essential to sleep quality. This study investigated 
whether use of a cooling bedding set would improve sleep in 
women experiencing temperature-related sleep difficulties. More 
empirical studies are needed to establish the impact of sleep 
products, including bedding, on both objective and self-reported 
measures of sleep quality.
Methods: Healthy adult women ages 40-60 (M=50) who 
reported difficulty falling asleep or staying asleep, and experi-
encing disrupted sleep due to sleeping hot, night sweats, or hot 
flashes, participated in a 6-week field study using a within-sub-
jects, pre-post intervention design. For a 3-week baseline period, 
participants slept with their usual, non-cooling bedding. For the 
next 3 weeks, participants slept using Rest bedding (comforter, 
flat sheet, and two pillowcases). Sleep was measured objec-
tively using a PSG-validated, non-contact biomotion device, 
SleepScore Max, and perceived sleep was measured with pre-
post questionnaires. Multilevel regression and paired t-tests were 
used to test for statistical significance.
Results: There were 924 nights of tracked sleep across 30 partici-
pants. While objectively measured sleep did not change, pre-post 
analysis revealed increases when using the cooling bedding, com-
pared to baseline, in self-reported sleep quality (+74%; p<.001), 
satisfaction with sleep (+80%; p<.001), and feeling well rested in 
the morning (+91%; p<.001). Perceived comfort in bed increased 

(+87%; p<.001), as did the feeling that the bedding temperature 
was cooler (+185%; p<.001). Also, the perceived intensity of 
sleeping hot (-51%; p<.001) and night sweats (-61%; p<.001) 
were reduced when using the cooling bedding.
Conclusion: No objective sleep improvements or disruptions 
were observed; however, numerous aspects of perceived sleep 
improved when sleeping with the cooling bedding, likely because 
the intervention was perceived as feeling cooler and more com-
fortable compared to participants’ original bedding.
Support (if any): Rest Ltd.
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EFFECTS OF A VIBRATING SLEEP MASK ON 
OBJECTIVELY MEASURED SLEEP: A CONTROLLED, 
AT-HOME STUDY
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Introduction: Previous research has shown that vibration can 
increase relaxation, induce drowsiness, and support sleep. The 
current study examined the effects of gentle vibration delivered 
via a light-blocking mask on objectively measured sleep out-
comes compared to a non-vibrating, light-blocking mask.
Methods: Healthy adults with subclinical threshold sleep prob-
lems (M age = 45, 69% female) participated in a 6-week field 
study comparing Therabody® SleepMask to a non-vibrating 
control mask. For the first two weeks (baseline), participants 
tracked their sleep at home as usual, wearing no mask. For the 
next two weeks, the first group put on the vibrating mask when 
going to sleep, and the mask vibrated for 15 minutes with gradu-
ally decreasing intensity, while the second group wore the non-vi-
brating control mask to sleep. For the last two weeks, the groups 
crossed over to wear the other mask. Sleep was measured objec-
tively using a PSG-validated non-contact biomotion device, 
SleepScore Max. Multilevel regression analyses compared nights 
when using the vibrating sleep mask to nights when using the 
control mask, controlling for baseline sleep.
Results: Objective sleep analyses included 2851 nights across 91 
participants. Results showed that using the vibrating sleep mask 
was associated with improvements in objective sleep compared 
to when using the control mask: more time in bed (+12 min-
utes, 3% difference, p =.024) and increased sleep duration (+11 
minutes, 3% difference, p =.032); lower proportion of light sleep 
during the night (2% relative difference, p =.035); more time 
in deep sleep (+3 minutes, 4% difference, p =.007); and higher 
BodyScore (1% difference, p =.048).
Conclusion: When comparing a gently vibrating, light-block-
ing mask to a non-vibrating, light-blocking mask, the vibrating 
mask showed better objective sleep outcomes.
Support (if any): Therabody, Inc
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EFFECTS OF A BLUE LIGHT PHONE SCREEN 
PROTECTOR ON OBJECTIVE SLEEP AND PERCEIVED 
SLEEP, EYE STRAIN, AND PRODUCTIVITY
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Introduction: A growing body of research has shown associa-
tions between exposure to light at night and negative impacts 
on health, in part due to suppressing the release of melatonin. 
People who use electronic devices before bed may increase their 
exposure to blue light, carrying consequences such as increasing 
the likelihood of poorer sleep. This study examined effects of a 
blue light filtering screen protector on sleep.
Methods: Healthy adults (79% female, M age = 39) reporting eye 
strain and regular light exposure after sunset from their iPhone 
for greater than 1 hour participated in a 9-week study (baseline 
sleep measurement at home with no screen protector, followed by 
using either Eyesafe CPF70 blue light filtering screen protector 
or a comparison screen protector, followed by crossing over to 
the other screen protector). Objective sleep was measured using a 
PSG-validated, non-contact biomotion device, SleepScore Max, 
and perceived sleep, eye strain, and productivity were measured 
using questionnaires. Multilevel regression and paired t-tests 
tested for statistical significance.
Results: There were 1088 nights of data across 36 participants. 
This abstract reports results of analyses comparing sleep after 
using the blue light filtering screen protector to sleep after using 
no screen protector. Compared to baseline, using the blue light 
screen protector was associated with improved SleepScore, an 
age- and gender-normalized measure of overall sleep quality 
(3% increase; p=.026) and improved BodyScore, an age- and 
gender-normalized measure of deep sleep (2% increase; p=.010). 
Self-report results showed that participants perceived less severe 
eye strain, felt productive more days per week, were more sat-
isfied with their sleep, and woke feeling more well-rested (all 
ps<.05).
Conclusion: Objectively measured sleep quality improved when 
using a blue light filtering phone screen protector compared to 
baseline. In addition, participants reported improvements in per-
ceived sleep, eye strain, and productivity.
Support (if any): Eyesafe
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EFFECTS OF A SUPPLEMENT SYSTEM ON 
OBJECTIVELY MEASURED SLEEP: A SINGLE-BLIND, 
RANDOMIZED CONTROLLED STUDY
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Introduction: Supplements have been shown to improve sleep, 
specifically supplements including melatonin, zinc, and vitamin 
D. The aim of this study was to evaluate a supplement system on 
objective sleep outcomes in adults without sleep disorders.
Methods: Adults (55% female, mean age=51) who reported 
being in good health and screened for physical and lifestyle 
factors that could affect sleep, participated in a controlled 
12-week field study. During the 4-week baseline period, par-
ticipants slept at home in their usual environment without 
use of  a supplement. For the next four weeks, participants 
were randomly assigned to use either a supplement or con-
trol product. Then they crossed over to use the other product 
(either supplement or control) for four weeks. The supple-
ment period used Rebalance Health Anxiety System, a three-
part supplement system that contains multiple vitamins and 

dietary nutrients with enhanced absorption. The control was 
also taken three times a day, and only contained vitamin B2 
as an active ingredient. Sleep was measured objectively using 
a PSG-validated, non-contact biomotion device, SleepScore 
Max, every night. Multilevel regression was used to test for 
statistical significance.
Results: There were 1987 nights of data across 35 participants. 
Compared to control, controlling for baseline sleep, using 
Rebalance resulted in multiple objective sleep improvements 
including: decreased sleep onset latency (-4 minutes; 18% dif-
ference; p=.003), decreased number of awakenings (6% differ-
ence; p=.044), less time awake after sleep onset (13% difference; 
p=.001), a smaller proportion of the night spent awake after ini-
tially falling asleep (p<.001), improved sleep efficiency (p<.001), 
and improved sleep maintenance (p<.001).
Conclusion: Compared to a control, the supplement system was 
associated with falling asleep faster, waking up less often, spend-
ing less time awake during the night, and better sleep efficiency 
and sleep maintenance.
Support (if any): Rebalance
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Introduction: Previous research has shown that air quality can 
negatively affect sleep, specifically through irritating nasal pas-
sages and affecting allergies. This study examined the effect of an 
air purifier designed for rooms up to 200 square feet on objective 
and perceived sleep outcomes.
Methods: Healthy adults living in the US (69% female, M age 
= 48), who reported sleeping in a bedroom up to 200 square 
feet participated in an 8-week field study using a pre-post study 
design. For a four-week baseline period, participants slept as 
usual, tracking objective and perceived sleep. For the next four 
weeks, participants were instructed to use Amway Atmosphere 
Mini ™ Air Treatment System in their bedroom starting 20 min-
utes before bedtime and running throughout the night. Objective 
sleep was measured using a PSG-validated, non-contact biomo-
tion device, SleepScore Max, and perceived sleep was measured 
using daily questionnaires. Multilevel regression was used to test 
for statistical significance.
Results: There were 1187 nights of data across 28 participants. 
Compared to baseline, nights using the air purifier showed mul-
tiple improvements on objective sleep including: more deep sleep 
(+3 minutes, 4% increase; p =.020), more REM sleep (+4 minutes, 
6% increase; p =.010), higher proportion of REM sleep during 
the night (6% relative increase; p =.031), higher SleepScore (1% 
increase; p =.049), higher BodyScore (2% increase; p =.010), and 
higher MindScore (2% increase; p =.018). When using the air 
purifier, participants also reported higher perceived sleep qual-
ity (p <.001; 17% increase), and feeling more well-rested in the 
morning (p <.001; 16% increase) compared to baseline.
Conclusion: Objectively measured sleep and perceived sleep 
improved when using an air purifier in bedrooms up to 200 
square feet before and during sleep compared to baseline.
Support (if any): Amway
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EFFECTS OF AN AIR PURIFIER ON OBJECTIVE SLEEP, 
PERCEIVED SLEEP, AND PERCEIVED ALLERGY 
SYMPTOMS
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Introduction: Allergy symptoms can negatively impact sleep 
quality and quality of life. Exposure to allergens at night can 
make breathing more difficult by irritating the nasal passages 
and worsening nasal congestion. This study examined the effec-
tiveness of an air purifier in the bedroom environment to allevi-
ate allergy symptoms during sleep.
Methods: Healthy adults (55% female, M age = 53) reporting 
difficulty falling or staying asleep, and allergy symptoms that 
disrupt sleep, participated in a 6-week study (3-week base-
line sleep measurement at home with no air purifier, followed 
by using PuroAir 240 in the bedroom for 3 weeks). Objective 
sleep was measured using a PSG-validated, non-contact biomo-
tion device, SleepScore Max, and perceived sleep and perceived 
allergy severity were measured using questionnaires. Multilevel 
regression and paired t-tests tested for statistical significance.
Results: There were 878 nights of data across 35 participants. 
Compared to baseline, using the air purifier was associated with 
increases in minutes of deep sleep (6% increase; p=.036), deep 
sleep as a proportion of the night (6% relative increase; p=.015), 
and BodyScore, an age- and gender-normalized measure of deep 
sleep (2% increase; p=.026). Also, participants experienced fewer 
awakenings (8% decrease; p=.013). Self-report results showed 
that participants perceived less severe allergy severity during 
the night, felt they had better overall sleep quality, were more 
satisfied with their sleep, and woke feeling more well-rested (all 
ps<.05).
Conclusion: Objectively measured sleep showed improvement in 
deep sleep metrics and reduced nighttime awakenings improved 
when using the air purifier compared to baseline sleep. In addi-
tion, participants reported improvements in perceived sleep and 
allergy symptoms.
Support (if any): PuroAir
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LARGE SPACE AIR TREATMENT SYSTEM IMPROVES 
OBJECTIVE AND PERCEIVED SLEEP OUTCOMES
Holly Rus1, Sharon Danoff-Burg1, Aislinn Beam1, Morgan Weaver1, 
Kiara Carmon2, Sophia Markowitz1, Duvia Lara Ledesma1

1 SleepScore Labs, 2 SleepScore Labs LLC

Introduction: Previous research has shown that air quality can 
negatively affect sleep, specifically through irritating nasal pas-
sages and affecting allergies. This study examined the effect of an 
air purifier designed for rooms up to 465 square feet on objective 
and perceived sleep outcomes.
Methods: Healthy adults living in the U.S. (68% female, M age 
= 50), who reported sleeping in a bedroom up to 465 square 
feet participated in an 8-week field study using a pre-post study 
design. For a four-week baseline period, participants slept as 
usual, tracking objective and perceived sleep. For the next four 

weeks, participants were instructed to use Amway Atmosphere 
Sky™ Air Treatment System in their bedroom starting 20 min-
utes before bedtime and running throughout the night. Objective 
sleep was measured using a PSG-validated, non-contact biomo-
tion device, SleepScore Max, and perceived sleep was measured 
using daily questionnaires. Multilevel regression was used to test 
for statistical significance.
Results: There were 1284 nights of  data across 31 partic-
ipants. Results indicated that nights using the air purifier 
showed multiple improvements compared to baseline: longer 
sleep duration per night on average (+6 minutes; 2% increase; 
p =.043), better sleep efficiency (1% relative increase; p 
=.022), more deep sleep in minutes per night (+6 minutes; 
7% increase; p <.001), more deep sleep as a proportion of 
the night (6% relative increase; p =.009), higher SleepScore 
(1% increase; p =.048), and higher BodyScore (3% increase; 
p <.001). Participants also reported higher perceived sleep 
quality (11% increase; p <.001), and feeling more well-rested 
in the morning (11% increase; p <.001) on nights using the air 
purifier compared to baseline.
Conclusion: Objectively measured sleep and perceived sleep 
improved when using an air purifier in bedrooms up to 465 
square feet before and during sleep compared to baseline.
Support (if any): Amway
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SENSITIVITY OF OVERNIGHT HEART RATE 
VARIABILITY TO DAILY BEHAVIORS AND 
EXPERIENCES IN A LARGE, REAL-WORLD SAMPLE
Sasha Milton1, Andrew Cotton-Clay2, Susan Baron2, Laura Fava2, 
Venkat Easwar2, Arthur Kinsolving2, Philippe Kahn2, 
Jennifer Zitser3, Clete Kushida4, Yue Leng1

1 Department of Psychiatry and Behavioral Sciences, University 
of California, San Francisco, 2 Fullpower Technologies, Inc., 3 Tel 
Aviv Sourasky Medical Center, 4 Stanford University School of 
Medicine

Introduction: Heart rate variability (HRV) is a marker of auto-
nomic function. It is unclear, particularly in real-world set-
tings, whether overnight HRV is sensitive to daily activities and 
experiences.
Methods: From 9/1/2023-9/30/2024, we measured HRV 
(SDNN [overall HRV] and RMSSD [parasympathetic activ-
ity]) using a commercially available, noninvasive, at-home 
device (Sleeptracker-AI Monitor, Fullpower Technologies 
Inc., California, USA) that monitors overnight HRV continu-
ously using under-mattress piezo-electric sensors. Participants 
answered daily questions addressing alcohol use, caffeine use, 
smoking, stress, exercise, eating, and sleep quality. We com-
pared HRV across responses using mixed linear models (with 
participant as a random effect), calculated estimated marginal 
means (EMMs), and performed pairwise comparisons. Further 
analyses included age/gender adjustment and exclusion of par-
ticipants who answered questions the same way every time (com-
pletely within-subjects).
Results: Sample size differed by analysis (largest [SDNN 
by exercise]: 73,009 participants, 1,177,699 nights; smallest 
[RMSSD by smoking]: 1,145 participants, 2,519 nights; mean 
of all analyses: 30,906.8 participants, 484,500.6 nights), as did 
sample characteristics (overall mean age=47.9±12.9 years; 
47.4% female). SDNN and RMSSD were lower (p< 0.001 for 
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all pairwise comparisons) on nights after which individuals 
reported alcohol use (SDNN/RMSSD EMM=37.3/28.6 ms) 
vs. non-use (SDNN/RMSSD EMM=40.6/31.9 ms), caf-
feine non-use (SDNN/RMSSD EMM=39.3/31.0 ms) 
vs. use (SDNN/RMSSD EMM=39.7/31.4 ms), smoking 
(SDNN/RMSSD EMM=38.1/32.1 ms) vs. not (SDNN/
RMSSD EMM=41.4/34.7 ms), having a stressful (SDNN/
RMSSD EMM=39.4/31.1 ms) vs. normal (SDNN/RMSSD 
EMM=39.8/31.5 ms) vs. stress-free day (SDNN/RMSSD 
EMM=40.0/31.7 ms), exercising at high intensity (SDNN/
RMSSD EMM=39.1/30.8 ms) vs. leisurely (SDNN/
RMSSD EMM=39.6/31.4 ms) vs. not exercising (SDNN/
RMSSD EMM=40.0/31.6 ms), eating a meal (SDNN/
RMSSD EMM=38.7/30.5 ms) vs. a snack (SDNN/RMSSD 
EMM=39.6/31.3 ms) vs. not eating within two hours of bedtime 
(SDNN/RMSSD EMM=40.2/31.9 ms), and sleeping not well 
(SDNN/RMSSD EMM=38.8/30.6 ms) vs. normally (SDNN/
RMSSD EMM=39.1/31.0 ms) vs. well (SDNN/RMSSD 
EMM=39.5/31.2 ms). All comparisons remained significant 
with similar effect sizes after age/gender adjustment and after 
exclusion of participants who answered only one way.
Conclusion: In a large, real-world sample, alcohol use, caffeine 
non-use, smoking, stress, exercise, eating before bedtime, and 
self-reported poor sleep were associated with decreased over-
night HRV. Innovative sleep technologies may help elucidate 
the link between daily behaviors and experiences and overnight 
autonomic function.
Support (if any): Fullpower Technologies.
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MONTHLY CHANGES IN SLEEP PATTERNS IN 
KOREANS: A MOBILE SLEEP TRACKING DATA 
ANALYSIS
Hyuntak Hong1, Seunghun Kim1, Sungeun Moon1, Sooyeon Kim1, 
Joonki Hong1, Dongheon Lee1, In-Young Yoon2, Jeong-Whun Kim2, 
Ki-Young Jung3

1 Asleep, 2 Seoul National University Bundang Hospital, 3 Seoul 
National University

Introduction: Korea experiences significant seasonal variations 
in sunlight, temperature, and humidity, which are expected to 
influence sleep patterns. However, studies on the effects of these 
changes on sleep patterns in the Korean population are limited. 
This preliminary study uses consumer sleep trackers to observe 
monthly changes in sleep patterns by analyzing data collected 
from active users of Sleep Routine, a mobile, contactless sleep 
tracking service.
Methods: Data were collected from December 1, 2023, to 
November 30, 2024, from users in Korea who used the sleep 
tracker at least once per month. This service requires users to 
manually start and stop measurement. Using this data, the fol-
lowing metrics were calculated: measurement time (time in bed), 
total sleep time, sleep onset time, wake time, sleep onset latency, 
and wakeup latency. These metrics were observed on a monthly 
basis to examine changes across different seasons.
Results: A total of 237,190 sessions from 1,067 users were ana-
lyzed, with an average of 19,765.8 sessions per month (ranging 
from 17,321 in December to 21,544 in March). The average 
number of measurements per user was 222.3 (SD = 74.21, range: 
24-358). The average time in bed was 424.7 minutes, and the 
average total sleep time was 364.9 minutes, with the longest time 

in December (369.7 minutes) and the shortest in June (358.8 min-
utes) (p < 0.001). Average sleep onset occurred at 12:42 AM, 
and wake time at 6:39 AM, with the earliest wake time in June 
(6:34 AM) and the latest in October (6:43 AM). The average 
sleep latency was 17.85 minutes, and wakeup latency was 7.64 
minutes, with the longest latency in August (9.03 minutes) and 
the shortest in December (6.38 minutes).
Conclusion: Monthly changes in sleep patterns were observed 
on a significant scale, with notable fluctuations. Specifically, 
wake time appears to be more influenced by seasonal changes. A 
limitation of this study is the accuracy of the sleep tracking ser-
vice, which is expected to improve with ongoing advancements in 
AI models and further validation studies.
Support (if any): 
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SOCIODEMOGRAPHICS AND MOTIVATIONS PREDICT 
WEARABLE DATA SHARING WITH HEALTHCARE 
PROVIDERS
Shuying Yu1, Meredith Barrett1, Ann Cameron1, Graywyn Bareno1, 
Xueling Zhu1, Ross Deas1, Leanne Kaye1

1 ResMed Science Center

Introduction: Consumer wearables provide personalized insights 
into health behaviors that can be used to enhance care man-
agement for many chronic conditions including sleep health. 
However, sharing these unique data insights with healthcare pro-
viders (HCPs) varies widely. This study investigates predictors of 
data-sharing among wearable device users.
Methods: Employees of a multinational corporation partic-
ipated in an e-survey on wearable device usage and behavior 
between July and August 2024. A weighted logistic regression 
model assessed the likelihood of a user sharing wearable data 
with their HCP. Predictors included: sociodemographic factors 
(age, gender, global region, race, ethnicity, perceived financial 
security, and self-reported OSA status), data confidence, and 
sleep tracking motivation. Odds ratios (OR [95% confidence 
interval]) are reported.
Results: Responses from 1,589 people were assessed (mean 
(SD) age: 42 (10) years, 46% female), with most respondents 
reporting current use of  a wearable device (64%) and having 
high confidence in device data accuracy (85%). Users with 
high data confidence (vs. low confidence) were 2.4 times more 
likely to share data with their HCPs (2.44 [1.54, 3.96]; p < 
0.001), and those motivated by sleep tracking (vs. not) were 
twice as likely to share their data with HCPs (2.01 [1.61, 2.51]; 
p < 0.001). Compared to North American users, users from 
Europe (0.25 [0.18, 0.34]; p < 0.001), Australia & New Zealand 
(0.54 [0.40, 0.71]; p < 0.001), and Asia (0.40 [0.24, 0.65]; p 
< 0.001) were significantly less likely to share their data with 
HCPs. Hispanic (vs. non-Hispanic) users were 50% less likely 
to share their data with HCPs (0.51 [0.26, 0.98]; p < 0.05). 
Finally, users who indicated some financial security (vs. no 
financial security) were significantly less likely to share their 
data (slightly secure: 0.41, [0.17, 0.97], p < 0.05; mostly secure: 
0.43, [0.19, 0.94], p < 0.05).
Conclusion: Greater data confidence, being motivated by sleep 
tracking, residing in North America, identifying as non-His-
panic, and lower perceived financial security were important 
predictors of data sharing with HCPs. Tailoring interventions on 
sociodemographic factors and user behaviors may help promote 
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data sharing with HCPs, which may further support chronic dis-
ease management.
Support (if any): 
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RELIABILITY OF BRIEF ACCELEROMETER-BASED 
SLEEP MEASUREMENTS FOR CAPTURING LONG-
TERM SLEEP DURATION AND VARIABILITY
Tianyi Huang1, Sina Kianersi2, May Beydoun1, Kaitlin Potts2, 
Heming Wang3, Lenore Launer1, Susan Redline4

1 National Institute on Aging, 2 Brigham and Women’s Hospital, 
3 Brigham and Women’s Hospital, 4 Department of Medicine, 
Brigham and Women’s Hospital, Harvard Medical School

Introduction: Existing epidemiologic studies examining the 
associations of sleep quantity and/or variability with inci-
dent chronic disease using accelerometers have predominantly 
focused on short-term measurements, typically spanning several 
days to one week. Quantitative evidence is lacking on whether 
these brief  sleep assessments accurately reflect longer-term sleep 
patterns.
Methods: Our study included 6,320 participants (mean age: 52.4 
years) from the All of Us Research Program who had a main 
sleep period recorded by Fitbit on ≥300 days within a calendar 
year. To simulate sleep studies in real-world settings, we randomly 
selected one week of data for each participant and calculated 
the mean and standard deviation (SD) of their sleep duration 
for that week. We then extended these calculations to the corre-
sponding month and year from which the week was sampled, as 
well as across all days contributed by the participants (median: 
1,368 days; range: 308–3,836). Pearson correlations were cal-
culated among weekly, monthly, yearly and all-available sleep 
measures. Multiple linear regression was used to examine the 
associations of mean and SD of sleep duration with sociodemo-
graphic factors, evaluating whether these associations differed by 
the duration of sleep monitoring.
Results: The sample average of mean sleep duration was 412.7, 
412.8, 411.7 and 410.5 minutes for the weekly, monthly, yearly 
and all-available timeframes, respectively. The corresponding 
average for sleep duration SD was 61.8, 64.6, 68.1, and 72.3 min-
utes, respectively. The weekly sleep duration means had a corre-
lation of 0.89 with monthly means, 0.83 with yearly means, and 
0.77 with all-available means. The corresponding correlation for 
sleep duration SD was 0.70, 0.60, and 0.54, respectively. Older 
age, being male, and employment were associated with shorter 
and less variable sleep duration, whereas racial minority status 
was associated with shorter and more variable sleep duration. 
Higher education, being married/partnered, and higher income 
were only associated with less variable sleep duration. These 
associations were generally consistent across measures based on 
different monitoring periods.
Conclusion: One-week accelerometer-based sleep assessment 
reliably captures longer-term average sleep duration, but accu-
rately characterizing sleep variability may require a longer 
monitoring period. Our findings provide important evidence 
that could inform the study design and interpretation in future 
research.
Support (if any): 
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SLEEP QUALITY IMPROVES AFTER EXERCISE FOR 
CHRONIC OROFACIAL PAIN: A 4-WEEK ECOLOGICAL 
MOMENTARY ASSESSMENT STUDY
Salim Muhammed1, Eric Duan1, Rachel L. Cundiff O’Sullivan2, 
Ana Duarte1, Yang Wang1, Luana Colloca1

1 Department of Pain and Translational Symptom Science, 
University of Maryland School of Nursing, 2 Program in 
Neuroscience, Graduate Program in Life Sciences, University of 
Maryland

Introduction: Sleep plays a vital role in human health, with its 
functions linked to immunity, metabolism, mood, attention, and 
memory consolidation. Recent research has elucidated a bidirec-
tional relationship between sleep and chronic pain, in that pain 
often impairs sleep quality which further exacerbates pain. There 
is a critical need for studies using objective measurements to val-
idate sleep data as they are not subject to limitations inherent 
in subjective methods (i.e. recall bias). This study incorporated 
an Ecological Momentary Assessment (EMA) approach to 
examine the effect of exercise on chronic pain-related outcomes 
compared to non-exercise standard-of-care in 40 temporoman-
dibular disorder (TMD) patients.
Methods: 40 TMD participants were randomly assigned to an 
exercise or control group for 30 days. The exercise intervention 
consisted of daily oral facial muscle movements and general 
muscle stretching, while the control group continued their stand-
ard care. Participants also completed sleep and activity monitor-
ing using a wrist actigraphy watch (CamNTech). Linear mixed 
models were used to compare exercise and control groups in 
physical activity and sleep quality.
Results: Of 40 patients, 31 completed the study—16 in exercise, 
15 in control—with both groups showing similar baseline chronic 
pain intensity ((t29=-9,82, p=.421) and pain-related interference 
(t29=-9,82, p=.421). The exercise group demonstrated signifi-
cant improvement compared to their non-exercise counterparts 
in higher sleep efficiency (F1,222.65=187.08; p<.001), lower 
sleep fragmentation (F1,444.72=4.73; p=.03), longer actual 
sleep time (F 1,442.65=144.61; p<.001), and reduced sleep 
latency (F1,606.60=32.52; p<.001). Moreover, actigraphy data 
confirmed that the exercise group performed longer continuous 
vigorous activity and shorter sedentary activity than the control 
group.
Conclusion: These findings highlight the significant role of exer-
cise in enhancing sleep quality among chronic pain patients, par-
ticularly by improving sleep duration, efficiency, fragmentation, 
and latency. However, larger cohorts are warranted to further 
explore exercise’s potential therapeutic role as a mediator to 
improve pain outcomes through sleep.
Support (if any): This research is supported by P30 (AD) and 
UM School of Nursing (start-up to the PI, LC).
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REAL-WORLD SLEEP PATTERNS SURROUNDING THE 
SPRING DAYLIGHT SAVING TIME CLOCK CHANGE IN A 
LARGE LONGITUDINAL COHORT
Matt Bianchi1, Balaji Goparaju2, Yen Oyang2, Nader Bagherzadeh2

1 Apple Inc., 2 Apple Inc

Introduction: Daylight saving time is a roughly 8 month period 
framed by one-hour changes in clock time, forward in the spring, 
and backward in the fall. Although the spring clock change is 
often described as “losing an hour” of sleep, objective changes 
in sleep duration and related metrics remain incompletely 
understood.
Methods: We analyzed objective sleep tracking data from a vali-
dated wrist-based sleep tracking feature in over 14,000 adult par-
ticipants who provided informed consent and opted in to share 
health and sleep data as part of the IRB-approved Apple Heart 
and Movement Study.
Results: The average change in sleep duration on the night of 
the spring shift (“forward”) was 22.8 minutes (SD 75.9 minutes) 
lower compared to the trailing month of weekend sleep. At 
the individual level, n=3,885 participants (27.5%) lost at least 
60 minutes compared to their trailing weekends, while n=4,783 
participants (33.9%) were within 30 minutes of their trailing 
weekends. Comparing those who lost at least one hour of sleep 
duration to the most consistent group (within 15 minutes of their 
trailing average), the average age was within 2 years, and the 
male/female proportions were within 5%. The sub-group means 
for sleep duration, sleep start time, and nightly variability (SD) 
of sleep duration were similar (within 10 minutes in each case). 
Of note, N=1,652 participants (11.9% of the cohort) gained at 
least 60 minutes on the night of the spring shift. These individu-
als showed earlier sleep start times than their baseline by a mean 
of 29.7 minutes.
Conclusion: While the population average showed 23 minutes 
lower sleep duration on the night of the spring shift, the with-
in-participant sleep changes showed a broad distribution, rang-
ing from >=1 hour loss to >=1 hour gain. This heterogeneity 
may reflect a combination of vulnerability to clock changes and/
or compensatory sleep behaviors, e.g., the earlier sleep start time 
among those with relatively preserved sleep duration on the 
night of spring clock change.
Support (if any): The authors are employees of Apple Inc.
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ANALYZING SLEEP TIPS ACROSS FOUR MAJOR SOCIAL 
MEDIA PLATFORMS
Sudha Tallavajhula1, Lauren Carlisle2, Luca Costea3, Ephraim 
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Introduction: The undisputed power of social media facilitates 
the dissemination of all information, factual or otherwise. Sleep 
tips are no exception. This is especially true because of the high 
prevalence of sleep disorders and poor access to specialists, 
magnifying public demand for solutions. Our study aims to ana-
lyze sleep ‘hacks’ on four popular social media platforms. We 

characterized them by categories [scheduling tips, consumables, 
environmental aids, and relaxation techniques] and supportive 
literature.
Methods: Data was collected from four social media plat-
forms: YouTube, TikTok, Instagram, and X (formerly known as 
Twitter), including 200 videos posted on each platform [except- 
100 on TikTok] over 2022-24. Variables extracted included user 
demographic, how many likes the post had, the number of shares 
(except for YouTube; does not show shares), the number of com-
ments, the number of views (except where not specified; likes 
were used in this case), content, and research evidence.
Results: 7.6, 3.5, 12.5, and 7.3% tips across X, YouTube, 
Instagram, and TikTok pertained to sleep scheduling. 40, 59, 
13.5, and 33.6% of videos across the four respective platforms 
related to consumables like food and supplements. Again, across 
the platforms above, 18, 3.5, 10, and 15.5% of the videos advised 
environmental solutions. 34, 27, 34, and 41% across the four plat-
forms alluded to habitual relaxation techniques. 30% of Instagram 
videos incorporated multiple categories of advice. Overall, 59% of 
videos on X, 26% on YouTube, 20% on Instagram, and 35% on 
TikTok had evidentiary support in literature.
Conclusion: Consistent sleep scheduling, supported extensively 
by scientific literature in treating insomnia, receives very little 
attention on social media platforms. The more popular trends 
circulate around consumables like food and supplements to help 
sleep. Relaxation techniques also seem to be popular across these 
platforms, although there is very little uniformity in the type of 
relaxation advised. Of concern, only a fraction of “sleep hacks” 
advertised had any supportive evidence. While it is nearly impos-
sible to analyze every single sleep tip circulating in the media, 
our research is intended to convince the lay public to seek relia-
ble care and inform providers of the measures their patients are 
likely to experiment with.
Support (if any): 
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SOUND-BASED AI MODEL FOR ESTIMATING APNEA-
HYPOPNEA INDEX IN SLEEP APNEA DETECTION
Seunghun Kim1, EunSung Cho1, Hankyeol Kyung1, 
Joonki Hong1, Dongheon Lee1, Ki-Young Jung2, In-Young Yoon3, 
Jeong-Whun Kim3
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Introduction: Obstructive sleep apnea (OSA) is a common sleep 
disorder associated with numerous health outcomes. Accurate 
diagnosis and severity assessment typically rely on the Apnea-
Hypopnea Index (AHI), a standard metric obtained from pol-
ysomnography (PSG). However, PSG is costly and impractical 
for multi-night monitoring. This study validates a sound-based 
AI model to estimate AHI, exploring its potential as a convenient, 
contactless monitoring tool for long-term OSA management.
Methods: The AI model simultaneously predicts OSA events, 
sleep stages and snoring events. Performance was enhanced by 
improving data quality, extending the attention range, and aug-
menting Mel spectrogram data. The training dataset included 
2,973 nights of sleep recordings collected between 2013 and 
2024, using either PSG microphones or smartphone micro-
phones. All recordings were annotated with PSG for both OSA 
and sleep stages. The model predicts apnea or hypopnea events 
in 6-second intervals and uses a simple linear regression on their 
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distribution across the predicted sleep stages to estimate the 
AHI. Performance was assessed by comparing the estimated 
AHI with the manually scored AHI from PSG.
Results: On a separate test set of 1,492 nights, the model’s esti-
mated AHI strongly correlated with the PSG reference (r=0.97) 
and showed a mean estimation error of -0.74 events/hour (95% 
CI: -0.74 ± 11.02). As a screening tool at different AHI thresh-
olds (≥5, ≥15, and ≥30), the model achieved accuracies of 92%, 
93%, and 94%; sensitivities of 0.94, 0.94, and 0.93; specificities 
of 0.88, 0.91, and 0.95; and ROC AUCs of 0.97, 0.98, and 0.98, 
respectively. When classifying OSA severity into four categories 
(AHI 0 to < 5, 5 to < 15, 15 to < 30 and ≥ 30), it attained 81% 
accuracy and a macro F1 score of 0.80.
Conclusion: This sound-based AI model accurately estimates 
AHI using only audio data, providing a low-cost and contact-
less approach to OSA screening and management. Its ability to 
enable home-based, long-term monitoring can greatly improve 
patient access to diagnosis and care. Future research will focus 
on enhancing robustness across diverse sleep environments and 
varying noise conditions.
Support (if any): 
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BRINGING MEDICINE EXPERTISE TO YOUR SCREEN: A 
NEW FRONTIER IN CURBSIDE SLEEP CONSULTATION 
LEVERAGING LARGE LANGUAGE MODELS?
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Ambrose Chiang3
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Introduction: Advances in large language models (LLMs) have 
opened new avenues for healthcare applications. Recently, 
ChatGPT-4 successfully achieved the pass mark >80% in 5 of 10 
sleep medicine examination domains, indicating a strong foun-
dational knowledge of sleep medicine. However, the ability to 
answer USMLE-type multiple-choice questions may not equate 
to the capacity to offer accurate and comprehensive answers to 
clinical queries or real-world case scenarios. Current literature 
exhibits a significant gap in validation research examining the 
clinical utility of LLMs in evidence-based medicine practice. 
This investigation aims to evaluate the potential usefulness and 
reliability of LLMs as adjunctive clinical decision-support tools 
(namely, “curbside consultants”) in sleep medicine.
Methods: Six clinical sleep queries and six case scenarios 
were presented to 6 LLMs including 3 general-purpose LLMs 
(ChatGPT-4o, Gemini-1.5-Pro, and Llama-3.1-405B) and 
3 medical-specialized LLMs (OpenEvidence, Clara AI, and 
MediGPT). Performance assessment was conducted inde-
pendently utilizing two independently developed 5-point Likert 
scales evaluating two primary domains: answer content (accu-
racy, relevance, comprehensiveness/depth, clarity/coherence, and 
unique insightfulness) and reference quality (accuracy, relevance, 
currentness, comprehensiveness/depth, and searchability). 
Benchmark answers were established through consensus among 
four sleep medicine specialists. Analysis of variance was used to 
compare the performance of the LLMs.
Results: The medical LLMs demonstrated superior overall 
performance compared to the general LLMs (P< 0.001). The 
primary distinction was observed in reference quality metrics, 
where medical LLMs significantly outperformed general LLMs 

across all parameters: accuracy, relevance, and searchability (p< 
0.001), currentness (p=0.001), and comprehensiveness/depth 
(p=0.010). Notably, Open Evidence achieved the highest refer-
ence quality (p< 0.001). In contrast, the answer content analysis 
revealed no significant overall differences between medical and 
general LLMs (p=0.659). Most answer content-related metrics, 
including accuracy, relevance, or unique insightfulness, did not 
differ significantly (p>0.050). An exception was clarify/coher-
ence, where medical LLMs were superior to general LLMs 
(p=0.030). Furthermore, MediGPT and ChatGPT-4o displayed 
better content comprehensiveness/depth relative to other LLMs 
(p< 0.001). These two LLMs exhibited comparable performance 
in overall metrics (p=0.615), answer contents (p=0.922), and ref-
erence quality (p=0.621).
Conclusion: Both medical-specialized and general-purpose 
LLMs show promise as adjunctive decision-support tools in 
clinical practice. However, substantial improvements in reference 
quality are critically needed across most LLM platforms.
Support (if any): 
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EXPLORING THE POTENTIAL OF WAKE PROBABILITY 
IN HYPNODENSITY FROM A SOUND-BASED AI MODEL 
AS A MEASURE OF SLEEP DEPTH
Seunghun Kim1, Sungwoo Park1, Namhee Kim1, Jiwon Lee1, 
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In-Young Yoon2
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Introduction: Conventional sleep staging classifies every 30-sec-
ond epoch into discrete states, often missing ambiguous states. 
Hypnodensity, which provides probabilistic estimates of all stages, 
has shown potential in addressing these ambiguities. In this study, 
we focused on the wake probability (WP) component of hyp-
nodensity to evaluate its potential as a continuous index of sleep 
depth, analogous to the Odds Ratio Product (ORP) derived from 
EEG signals. By integrating WP into a sound-based AI model that 
uses only audio recordings, we aimed to offer a novel metric for 
assessing sleep depth without polysomnography (PSG).
Methods: A sound-based AI model was trained on a dataset 
including 2,973 nights of sleep recordings collected from 2013 
to 2024, using PSG or smartphone microphones. Each record-
ing was annotated with PSG for sleep stages. WP was derived 
by applying a softmax function to the wake-class logit for each 
30-second epoch, generating values between 0 and 1. This study 
evaluated whether WP reflects sleep depth by analyzing its cor-
relation with sleep stages, arousability (likelihood of arousal or 
awakening), and transitions within individual sleep cycles.
Results: On a separate test set of 1,492 nights, WP effectively 
predicted sleep/wake states, with a WP < 0.1 and > 0.9 achiev-
ing 97% and 93% accuracy for sleep and wake states, respec-
tively. WP values progressively decrease with deeper sleep stages, 
reflecting increased sleep depth, as mean WP values (±SD) for 
PSG-defined stages were: W (0.72 ± 0.16), N1 (0.18 ± 0.13), N2 
(0.04 ± 0.05), N3 (0.01 ± 0.03), and REM (0.03 ± 0.06). Binning 
epochs by WP into 20 intervals revealed a strong linear corre-
lation (r = 0.96) with arousability in the subsequent 30-second 
epoch. In individual sessions, higher WP values consistently 
matched wake epochs, while small peaks or nonzero WP values 
frequently coincided with arousals.
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Conclusion: WP derived from hypnodensity in a sound-based AI 
model could offer insights into sleep depth and transitions, com-
plementing conventional sleep staging. Future work will seek 
additional evidence to support the use of WP as a continuous 
measure of sleep depth.
Support (if any): 

Abstract citation ID: zsaf090.1403

1403
THE EFFECT OF EXTENDING TOTAL BEDTIME ON 
VIDEO GAME PERFORMANCE IN HIGH SCHOOL 
STUDENTS
Sarah Yaekoub1, Jack Zarrouf1, Mark Zarrouf2

1 T. L. Hanna, 2 Glenview School for Engineering

Introduction: The effect of video games (VG) on school perfor-
mance has been studied thoroughly. The majority of researchers 
concluded that video games have a negative effect on cogni-
tion. Yet we were unable to find a study evaluating the effect of 
improved sleep and extended bedtime on VG performance and 
cognition in teenagers during school days. This study investigates 
the effects of sleep extension on VG performance and cognition, 
as well as daytime sleepiness in teenagers during school days.
Methods: Using an open label prospective approach, the pilot 
study investigated students’ VG performance, cognitive test 
(ZZTest), sleep activity tracker findings and daytime sleepiness 
with daily sleep extension. 30 healthy teenage students (grade 
8-12) were asked to participate. They maintained their habitual 
sleep-wake schedule for a one-week baseline period followed 
by a one-week sleep extension period. Parental consents were 
obtained prior to participation in the study.
Results: 26 participants had available data at the end of the 
study. 9 (35%) females and 17 (65%) males. During the first 
week, the Mean (SD) bedtime for the participants was 22:40 
(0.83), mean wake up time was 6:40 (0.89). Mean wake up time 
on non-school days was 8:40. During the second week (interven-
tion) the students improved their mean bedtime to 19:10 (8.2) 
P=0.01. mean wake up time during the second week was not sig-
nificantly different 7:00 Performance on the subway server game 
improved significantly between the first week and second of the 
study (total mean time of ability to stay in the game improved 
significantly from 151/113 to 478/125 during the second week 
P=0.001). Further analysis of cognitive test ZZTest is underway.
Conclusion: Improving sleep time and bedtime in teenage students 
significantly improved their performance on video games. This is 
the first study to evaluate the effect of improved sleep on video 
games, rather than the effect of video games on sleep in teenagers.
Support (if any): 
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EXAMINING THE RELATIONSHIP BETWEEN SLEEP 
AND COVID-19 STATUS IN A US NATIONAL SAMPLE
Ali Aalam1, Xiaobei Chen2, Hannah Jury2, Muhammad Ali Syed2, 
Catalina Quintero2

1 Universiy of Florida, 2 University of Florida

Introduction: Despite increasing awareness of COVID-19’s 
long-term effects, its specific impact on sleep remains unclear. 
This study investigates the relationship between COVID-19 sta-
tus and sleep quality and duration using a nationally represent-
ative dataset.
Methods: Data from 26,260 adults surveyed in the 2022 National 
Health Interview Survey were analyzed to assess the relationship 
between sleep duration and quality and COVID-19 status. Sleep 
duration was assessed by asking participants “On average, how 
many hours of sleep do you get in 24 hours?” Sleep quality was 
evaluated based on four indicators of the frequency (4-point scale 
from never to every day) of sleep disturbances in the past 30 days, 
including (1) need for medication to help sleep, (2) experiencing 
trouble falling asleep, (3) experiencing trouble staying asleep, and 
(4) not feeling well rested. A composite variable was recorded by 
summing the frequency scores of each indicator, with the highest 
values indicating poorer sleep quality. Linear regression models 
were conducted to assess the associations between each sleep out-
come and COVID status (1. long COVID or COVID-19-related 
symptoms lasting 3 months or longer, 2. positive COVID-19 test, 3. 
no COVID-19), while holding constant the effect of potential con-
founders (e.g., age, sex, race-ethnicity, education, anxiety in the past 
two weeks). Analyses accounted for the complex sample design.
Results: Approximately 7% of the sample reported experiencing 
long COVID, 32% had COVID-19 confirmed by a positive test, 
and 61% had no history of COVID-19. Compared to those with-
out COVID-19, individuals with long COVID-19 slept approx-
imately 0.3 hours less per night on average (β = -0.27, 95% C.I. 
= -0.36 to -0.19, p < 0.001). Similarly, individuals reporting 
long COVID demonstrated an approximate 0.4-point increase 
in poor sleep quality scores compared to those without COVID 
(β = 0.44, 95% C.I. = 0.31 to 0.58, p < 0.001). No significant 
differences in sleep patterns or quality were observed between 
individuals with and without COVID (excluding long COVID).
Conclusion: Long COVID was associated with shorter sleep and 
poor sleep quality. These findings highlight the need to examine 
the mechanisms involved in sleep disturbances and the role of 
sleep as a prognostic factor.
Support (if any): 
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SEX, AGE, RACE: MODERATORS OF THE ASSOCIATION 
BETWEEN SLEEP HEALTH AND MENTAL HEALTH 
DURING THE COVID-19 PANDEMIC
David Wilton1

1 Loyola University Maryland

Introduction: The COVID-19 pandemic created unprecedented 
disruptions to daily life, altering health behaviors, including 
sleep. Sleep health plays a critical role in emotional well-being, 
with disturbances linked to increased anxiety, depression, stress. 
COVID-19 offered a unique opportunity to examine how sleep 

health changes impacted mental health and whether these effects 
varied across sex, age, race. Understanding these dynamics can 
inform interventions to mitigate sleep and mental health chal-
lenges during global crises.
Methods: These data were drawn from a study examining asso-
ciations among COVID-related stress, health behaviors, and 
mental health in May 2020 (Coiro et al., 2021). Participants 
self-reported 10 changes in sleep health pre- to post-lockdown, 
including sleep duration, quality, difficulty waking. The 21-item 
DASS-21 questionnaire (Lovibond & Lovibond, 1995) was used 
to measure mental health symptoms. Bivariate analyses explored 
the association between sleep health changes and DASS-21 
scores, while moderation analyses examined the influence of sex, 
age, race on these associations.
Results: Participants (n = 567) were diverse in age (M = 35.7 
years, SD = 12.4), sex (54% female), race (35% non-White). Sleep 
health declines were significantly correlated with higher DASS-
21 scores (r =.51, p <.01). Males reported significantly more 
mental health symptoms (M = 17.3, SD = 8.4) vs. females (M = 
15.6, SD = 7.9); however, females exhibited a stronger associa-
tion between sleep health declines and mental health vs. males. 
Non-White individuals and younger adults reported significantly 
more mental health symptoms than their counterparts, though 
race and age didn’t moderate the association among sleep health 
declines and DASS-21.
Conclusion: Although women reported stronger associations 
between sleep health declines and mental health symptoms, 
men reported worse overall mental health. This suggests that 
women may be uniquely impaired by disrupted sleep, poten-
tially reflecting differences in gender roles, stress processing, 
or symptom presentation. Although Non-Whites and younger 
adults reported greater sleep disruptions, race and age didn’t 
moderate the association between sleep declines and DASS-21. 
Public health strategies should prioritize accessible sleep health 
interventions to mitigate mental health risks and build resilience 
across diverse populations during global crises.
Support (if any): 

Abstract citation ID: zsaf090.1406

1406
PREDICTORS OF POST-COVID CLINICAL AND 
COGNITIVE CONSEQUENCES: AN UPDATE
Danny Greig1, Chandra Miryala2, Ruchi Rastogi2, 
Lariab Imtiaz2, Bradley Axelrod2, M. Safwan Badr3, Lili Zhao2, 
Susmita Chowdhuri2

1 John D. Dingell VAMC, 2 JDDVAMC, 3 Wayne State University 
School of Medicine

Introduction: “Post-acute sequelae of SARS-COV-2 infection 
(PASC)” is a condition with a wide range of physical and men-
tal health consequences that are present four or more weeks 
after SARS-COV-2 infection. Fatigue is one of the common 
post-COVID conditions, but whether sleep disturbances due to 
COVID-19 infection influence the chronic physical and mental 
health consequences are unknown. The goal of this pilot study is 
to assess if  sleep disturbances and sleep apnea severity contrib-
ute to PASC.
Methods: We prospectively collected sleep, quality of life (QoL) 
and neurocognitive data in patients with PASC and control 
participants with OSA but without past COVID-19 infection. 
Questionnaires were administered at baseline and after 3 months 
to evaluate sleepiness, fatigue, sleep disturbance, and QoL. 
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Cognitive testing included Trail Making Test (TMT) A and B, 
Paced Auditory Serial Addition Test (PASAT), Stroop Task, 
Digit Coding, Hopkins Verbal Learning Test-R (HVLT-R), 
Weschler Abbreviated Scale Intelligence II (WASI), Weschler 
Memory Scale IV (WMS), and Psychomotor Vigilance Test 
(PVT), respectively. COVID-infection related data was also 
collected.
Results: We have enrolled 104 total participants thus far; 47 
patients with PASC (39 males, 8 females; age: 60.0±12.9 years, 
BMI: 31.6±5.6 kg/m2, AHI: 36.6±27.8 events/hr, Education: 
14.5±2.1 years) and 57 controls (48 males, 9 females; age: 
64.6±11.9 years, BMI: 32.1±8.5 kg/m2, AHI: 41.4±27.5 
events/hr, Education: 14.3±2.6 years). Baseline data in PASC 
vs. controls are given as: FSS Total Score: 39.0±13.4 vs. 
33.4±14.9.4(p=0.06), ESS: 10.4±4.6 vs.9.0±5.5, PROMISE 
Sleep Impairment Score: 22.6±9.3 vs.18.7±8.3 (p< 0.05), 
6-Minute Walk Test Total Distance Walked: 467.7±102.5 vs. 
420.4±84.4 meters, FOSQ Total Score: 16.1±3.0 vs. 15.8±3.9, 
TMT-A 93.6±16.5 vs. 105.0±14.8 (p< 0.01), TMT-B: 92.9±21.1 
vs. 101.6±17.8 (p=0.07), HVLTR Total Recall: 82.8±17.3 vs. 
86.6±15.7, WMSIV Visual Reproduction Delayed Recall: 
99.0±18.2 vs. 103.8±18.7, Stroop Color-Word Score: 92.0±15.5 
vs. 94.8±13.2, WASI-II FISQ4 Score: 93.9±14.9 vs. 94.5±14.8, 
PASAT Rate 2 Correct: 31.8±24.1% vs. 34.4±14.8%, PVT Mean 
Reaction Time: 392.9±376.4 vs. 346.7±245.9 ms, PVT lapses 
9.5±26.7 vs 1.5±3.2.
Conclusion: Sleep impairment, reduced attention span and 
increased lapses in vigilance were noted in patients with PASC 
vs controls. Additional analyses will delineate the associations 
between post-COVID symptoms, sleep disturbances and cogni-
tive consequences following SARS-CoV-2 infection.
Support (if any): VHA RR&D # RX004396
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LONG COVID SLEEP DISTURBANCES: PHENOTYPES 
AND RISK FACTORS FROM A SAFETY-NET HOSPITAL 
STUDY
Angela Sohng1, Ariana Rauch1, Neoreet Braha1, Shruti Misra1, 
Andrew Tsao1, Ta’kiya Moore1, Michael Alosco1, Jai Marathe1, 
Sanford Auerbach1

1 Boston University Chobanian & Avedisian School of Medicine

Introduction: Millions globally suffer from long-term functional 
and cognitive impairment from post-acute-SARS-CoV-2 infec-
tion (PASC), or “Long COVID.” Sleep disturbances (SDs), 
either new or exacerbated, are common but under-researched 
in this population despite their impact on immune function, 
chronic organ illness, and quality of life.
Methods: Retrospective chart review of patients seen at Boston 
Medical Center’s Long COVID Clinic (01/2022-12/2023). SDs 
experienced during PASC were classified into four phenotypes: 
insomnia, hypersomnia, mixed, and other. Binomial and mul-
tinomial regression identified predictors, with no SD as the 
reference and Area Deprivation Index (ADI) as the covariate. 
P-values were adjusted for multiplicity using the Benjamini-
Hochberg method.
Results: Among 452 PASC patients (median age 47, 70.4% 
Female, 46% White), 28.1% had no SD, while 34.7% reported 
insomnia, 9.3% hypersomnia, 20.8% mixed insomnia/hyper-
somnia, and 6.9% other SDs. ADI was the only significant 
demographic predictor of SD (p=.016); vaccination status, 

number of infections, and hospitalizations were not predictive. 
Comorbidities strongly linked to SD-Insomnia included pre-ex-
isting insomnia (OR=3.97, p<.01), chronic pain (OR=2.75, 
p<.01), anxiety (OR=2.24, p<.01), and depression (OR=1.98, 
p=.024). These also predicted SD-Mixed insomnia/hypersom-
nia. Additionally, chronic heart disease (OR=5.02, p=.024), 
OSA (OR=3.16, p=.022), and chronic pulmonary disease 
(OR=2.76, p<.01) were specifically associated with SD-Mixed. 
No comorbidities predicted hypersomnia. PASC symptom 
predictors (all p<.01) included fatigue, post-exertional malaise 
(PEM), brain fog, anxiety, depression, and POTS/dysautonomia. 
SD-Hypersomnia was notably associated with PEM (OR=10.39, 
p<.01), gait instability (OR=9.12, p=.012), and POTS/dysau-
tonomia (OR=8.09, p<.01). SD-Mixed was especially defined 
by fatigue (OR=18.5, p<.01) and PEM (OR=10.93, p<.01). 
Notable medication risk factors for SD-Insomnia included ben-
zodiazepines (OR=3.53, p<.01) and PPIs (OR=2.22, p=.033). 
Beta-blockers (OR=3.46, p=.024) and albuterol (OR=3.40, 
p<.01) were stronger predictors of SD-Mixed but also signifi-
cant for SD-Insomnia.
Conclusion: SD-Insomnia and SD-Mixed were strongly linked 
to pre-existing comorbidities, PASC symptoms, and medica-
tions, while SD-Hypersomnia was primarily driven by PASC-
related symptoms. Treatment strategies should be tailored based 
on SD phenotypes: addressing comorbidities and minimizing 
iatrogenic effects for SD-Insomnia and SD-Mixed, while tar-
geting PASC symptoms of autonomic dysfunction, PEM, and 
gait instability for SD-Hypersomnia. Recognizing these distinct 
patterns may improve personalized management of sleep distur-
bances in PASC.
Support (if any): 
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ASSESSMENTS OF SLEEP AND HOME SLEEP TESTING 
REFERRALS FROM A LONG COVID CLINIC IN 
NORTHEAST OHIO
Kingman Strohl1, Isabelle Carter2, Anna May3, Isabella Hsieh4, 
Juliane Torer5, David Rosenberg5

1 University Hospitals Cleveland Medical Center, 2 Rutgers 
University Robert Wood Johnson Medical School, 3 VA Northeast 
Ohio Healthcare System, 4 Hawken Academy, 5 UH Ahuja Medical 
Center

Introduction: In September 2021, one Northeast Ohio hospital 
system created a Long Haul COVID referral clinic for primary 
care providers to refer adults with any new or worsening health 
problems 3 or more months following an acute COVID 19 infec-
tion (99.3% PCR documented; 25% post-hospital). A stand-
ardized face-to-face clinical evaluation also included current 
symptoms of fatigue and sleep health, and a prior pre-COVID 
clinical history, and intake patient-based questionnaires for new 
or chronic insomnia, excessive daytime sleepiness, regular loud 
snoring, choking, or a suspicion of sleep apnea.
Methods: Of the initial 287 patients to April 2022, 277 (96.5%) 
had complete data (61% women, 54 yrs: range 18-90 yrs) 
Presenting 10 months (range 3-20) after the acute infection. The 
clinical history and presenting questionnaire data on those with 
a primary or co-primary complaint of fatigue.
Results: 209 patients (64% women) presented with fatigue 
as a primary symptom. 109/209 (52%) had one or more sleep 
symptoms with new-onset insomnia (63/109 or 58%), excessive 
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sleepiness (44%), heavy snoring and/or suspected sleep apnea 
(32%), and sleep choking (8%). No demographics nor sleep satis-
faction explained this. 87/109 (80%) completed home monitoring 
with an AHI 4% 10±11/hr (M±SD), heart rate of 68±12 bpm, 
baseline saturation 95±2%, and percent time < 90% 11±2%. Of 
these 14/87 (16%) individuals had an AHI >15 (range 15-57/hr), 
and 36/87 (41%) had an AHI 4% < 5/hr. A higher BMI was asso-
ciated with an AHI >15/hr (p< 0.001). Neither AHI findings nor 
symptoms differentiated those with or without fatigue.
Conclusion: Sleep complaints were not unique to fatigue. Those 
with fatigue accepting home sleep testing could have moderate 
or severe OSA, but many did not. As recently reviewed (Ely et al 
2024), post-COVID fatigue is a collection of frustrating neuro-
cognitive and non-specific traits, but no specific sleep endotypes.
Support (if any): University Hospitals Medical System, 
TEAMS institutional award from the Department of Medicine, 
University Hospitals of Cleveland; Northeast Ohio CTSC; NIH 
RECOVER Sleep
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EXERCISE MODALITY AND SLEEP-RELATED 
INTERFERENCE OF DAILY FUNCTIONING IN COVID-19: 
COMPARATIVE EFFECTS OF CARDIO AND STRENGTH 
TRAINING
Nekabari Yakpogoro1, Alisa Huskey1, Kathryn Kennedy1, 
Michael Grandner2, Sarah Green3, William Killgore1

1 The University of Arizona, 2 University of Arizona College of 
Medicine, 3 University of Arizona

Introduction: Individuals with COVID-19 commonly experience 
mild to severe sleep disturbances, and impaired sleep can worsen 
daytime functioning. Cardiovascular exercise can improve 
immune health and thus, we explored the relationship between 
self-reported exercise and daytime dysfunction, examining the 
effects of cardiovascular exercise and strength training. We 
hypothesized that cardiovascular exercise would have a greater 
impact on daytime dysfunction than strength training in individ-
uals with COVID-19.
Methods: A total of 13,313 adults completed online surveys 
between April 2020 and April 2021. We collected data using 
online surveys during the first thirteen months of the pandemic. 
Sleep-related interference of daily functioning was measured 
using a subscale of the Pittsburgh Sleep Quality Index with 
higher scores indicating greater sleep disturbance. Additionally, 
participants indicated the number of hours of physical exercise 
completed each week and to indicate what percent of exercise 
devoted to cardiovascular training, strength training, or light 
exercise/stretching. From the larger sample, 743 individuals 
endorsed that they had been diagnosed with a case of COVID-
19. Of these, 725 had usable data on all variables of interest. The 
final sample include 339 were males (M age=34.17, SD= 9.48), 
383 females (M age=35.12, SD=10.59) and 3 did not report sex. 
A multiple linear regression with simultaneous entry was con-
ducted to determine which exercise modality predicted sleep-re-
lated interference with daily functioning in the context of the 
others.
Results: The combination of exercises accounted for 
1.8% of the variance in sleep-related daytime dysfunction 
(R²=0.018,F(3,721)=4.45). There was a significant negative asso-
ciation between cardiovascular exercise and the interference of 
sleep problems with daily functioning (β=-0.175, p< 0.031), and 

a positive association between light exercise and sleep-related 
daytime dysfunction (β=0.225, p< 0.002). There was no statis-
tically significant correlation between strength training and the 
interference of sleep problems with daily functioning (β=0.051, 
p=0.358).
Conclusion: Individuals diagnosed with COVID-19 and who 
performed more cardiovascular exercise, and less stretching/light 
exercise reported fewer problems with daily functioning due to 
sleep issues. This underscores the need for cardiovascular exer-
cise-related interventions in the treatment of COVID-19 and 
potentially other respiratory infections.
Support (if any): 
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EFFECT OF CPAP ON COGNITIVE FOG IN POST COVID 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA
Venkatesh Krishnamurthy1, Kristine Wilckens2, Pinar Garbioglu1, 
Stuti Vaidya1, Steven Swanger1, Alexis Whitehead1, Sanjay Patel1

1 University of Pittsburgh, 2 University of Pittsburgh School of 
Medicine

Introduction: Cognitive fog is a frequent complaint among 
patients suffering from post-COVID Condition, reported in up 
to 60% of patients. Obstructive sleep apnea (OSA) commonly 
co-occurs in post-COVID Condition and may exacerbate symp-
toms. We sought to evaluate if  treatment of OSA with continu-
ous positive airway pressure (CPAP)decreases cognitive fog in 
post-COVID patients with OSA.
Methods: Patients with post COVID Condition, as per World 
Health Organization criteria, with self-reported symptoms of 
cognitive fog and diagnosed with OSA were recruited. They 
underwent neuropsychological testing to evaluate processing 
speed with Trail-Making Task A and Digit Symbol Substitution; 
executive function with the Stroop, Trail Making Task B, and 
digit span; semantic and categorical fluency; spatial memory 
assessed with the Benson complex figure task; and global cogni-
tion assessed with the Montreal Cognitive Assessment (MoCA) 
at baseline and 4±2 weeks after starting CPAP.
Results: Among 14 patients who completed the study, the mean 
age was 48.5 ±14.5 yrs, 57% were women, 14% were Black, 
median AHI was 12 (12;27), mean BMI was 34.3±10.1, and 
the mean nightly CPAP use was 5.8±2.6 hours. Cognitive func-
tion improved with CPAP on the following tests: Digit Symbol 
Substitution (post CPAP 60.9±2.7 vs baseline 53.6±2.9, p=0.01), 
Stroop color test (75.2±3.6 vs 66.9±2.1, p< 0.01), Stroop color-
word test (46.9±3.3 vs 41.6±3.0, p< 0.01), Benson complex 
figure-delayed (13.9±0.6 vs 12.3±0.5, p=0.047). In addition, 
patients reported improvements on PROMIS cognitive func-
tion (26.7±2.1 vs 17±1.6, p< 0.01), Epworth Sleepiness Scale 
(ESS) (5.9±1.2 vs 10.5±1.1, p< 0.01), Insomnia Severity Index 
(ISI) (12.4±1.5 vs 18.9±1.2, p< 0.01), and the stress (12.6±2.3 
vs 18.3±3.1, p< 0.01) and depression (10.3±1.9 vs 14.7±1.9, 
p=0.01) subscales of the Depression and Anxiety Stress Scale-
21. Changes in PROMIS cognitive score (r=0.63, p=0.02) and 
Trial Making test A (r=-0.58, p=0.048) were correlated to the 
duration of nightly CPAP use.
Conclusion: Our findings suggest screening and treating comor-
bid OSA among patients with post-COVID Condition can 
improve cognitive fog.
Support (if any): This study is supported by the Breathe 
Pennsylvania Foundation.
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PRAZOSIN INDUCED PARESTHESIA: A REFRACTORY 
RESTLESS LEGS MIMICKER
Katherine Seibert1,2, Aaron Thomas2, Abigail Maller1,2
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Introduction: Restless Legs Syndrome (RLS) is a clinical syn-
drome characterized by an urge to move the legs while at rest 
that occurs primarily at nighttime and improves with movement. 
RLS is a clinical diagnosis as no objective testing is available to 
confirm the diagnosis. Other conditions may impact patients’ 
extremities during sleep, potentially leading to a misdiagnosis of 
RLS. We describe the case of a patient who had prazosin induced 
paresthesia that was mistakenly diagnosed as refractory RLS.
Report of case: A 32-year-old man with post-traumatic stress 
disorder and a body mass index of  49 kg/m2 presented in 2014 
with snoring. He was diagnosed with severe obstructive sleep 
apnea (OSA) on a home sleep apnea test, respiratory event 
index of  36.4 events/hour. He started auto-adjusting positive 
airway pressure (APAP) therapy. He presented for follow up at 
four and eight months after starting APAP without any lower 
extremity symptoms. However, he did report nightmares and 
was started on prazosin 2 mg nightly. At his follow up visit 5 
months later, he noted partial improvement of  his nightmares 
on prazosin, but new onset of  lower extremity discomfort at 
nighttime. He was diagnosed with RLS and started on gabap-
entin. His ferritin level was 429 ng/mL and transferrin satura-
tion was 32%. Over the ensuing follow up visits, his prazosin 
was titrated to 12 mg nightly with only partial improvement 
in his nightmares. Meanwhile, his lower extremity symptoms 
proved to be severe and refractory to high doses of  gabapen-
tin, ropinirole, pregabalin and acetaminophen with codeine. In 
2023, his diagnosis of  RLS was called into question given his 
atypical symptoms of  sharp, ‘pins and needles’ lower extrem-
ity pain and refractoriness to treatment. After chart review 
revealed a temporal correlation between symptom onset and 
prazosin initiation, prazosin induced paresthesia was consid-
ered. His lower extremity symptoms resolved shortly after pra-
zosin discontinuation.
Conclusion: RLS is a common sleep disorder, however many 
conditions present with nighttime lower extremity symptoms 
creating a diagnostic challenge for clinicians. Clinicians must 
carefully consider whether a patient’s symptoms are consistent 
with RLS or a mimicker. Our case highlights a rare RLS mim-
icker of prazosin induced paresthesia.
Support (if any): 
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AN “EYE-CLOSING” EXPERIENCE: A RARE CASE OF 
POST-COVID HYPERSOMNIA
Mariam Mirza1, Efeose Airewele2, Hrayr Attarian3

1 Northwestern Memorial Hospital, 2 Northwestern University, 3 
Northwestern University Feinberg School of Medicine

Introduction: Idiopathic hypersomnia (IH) is a central disorder 
of hypersomnolence characterized by excessive daytime sleepi-
ness, long unrefreshing naps and morning inertia. Some triggers 
may include abrupt shifts in sleep-wake cycles, viral illnesses, 

anesthesia, and head trauma. Age of onset is usually 15 to 30 
years. We report a case of post-COVID late onset IH.
Report of case: An otherwise healthy 54-year-old male presents 
with daytime sleepiness for two years. He had no sleep com-
plaints prior to that. In 2022 he noticed his productivity decline 
and fell asleep behind the wheel. He reported cognitive difficul-
ties including trouble with word finding, remembering names, 
and loss of fluency since 2020, after he had COVID. He had 
no vaccines except for the shingrex vaccine three months before 
the onset of sleepiness. Epworth sleepiness score was 20 and he 
reported long unrefreshing naps. Neurological exam and testing 
including blood work, neuropsychological testing, MRI Brain, 
and PET brain scan were all normal. He had a normal polysom-
nogram and the MSLT the next day showed a MSL of 2.5 min-
utes with no SOREMPs.
Conclusion: There have been four cases of primary hypersom-
nias reported following COVID-19 infections, three IH, and 
one narcolepsy type 2. All three cases of IH were below age 
35. The narcolepsy type 2 case was a 54-year-old male with a 
history of hypertension and OSA who reportedly had improve-
ment 20 months after the infection (Morelli-Zaher et al 2024). 
Biologically active agents, including vaccines, may cause hyper-
somnia in vulnerable individuals. A sudden increase in the inci-
dence of narcolepsy was reported in several European countries 
following the influenza A (H1N1) vaccination campaign with 
Pandemrix (Mignot 2020). In addition, prior studies have noted 
up to 62.5% cases of sleepiness after the administration of 
COVID-19 vaccines (Sakinah et al 2021). There has also been a 
case report of hypersomnia relapse, possibly due to COVID-19 
vaccination (Wu 2021). There have been no reported cases of 
hypersomnia following shingrex vaccine. Our case may represent 
a manifestation of long-COVID, or a rare reaction to shingrex.
Support (if any): 
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SUCCESSFUL TREATMENT OF BIOT’S CENTRAL 
SLEEP APNEA WITH PHRENIC NERVE STIMULATOR 
IN A PATIENT WITH RHEUMATOID ARTHRITIS AND 
CHRONIC OPIOID USE
Huda Khan1, Uriet Dewan2, Abigail Boudreaux1, Alexandria 
M. Fornerette-Harris3, Tara Thomas3, Antara Mallampalli1, 
Supriya Singh1

1 Baylor College of Medicine, 2 St. George’s University, 3 Michael 
E. Bakey VA Medical Center

Introduction: Central sleep apnea (CSA) is characterized by 
recurrent episodes of apnea due to a lack of respiratory effort, 
often associated with heart failure. This case discusses an 
instance of Biot’s central sleep apnea exacerbated by chronic 
opioid use secondary to rheumatoid arthritis (RA), highlighting 
the successful use of a phrenic nerve stimulator (PNS) as a treat-
ment modality in this patient.
Report of case: A 52-year-old male with RA presented to our 
sleep center with complaints of excessive daytime sleepiness, 
frequent nocturnal arousals, and snoring. The patient had been 
on chronic opioids for pain management. Given these symp-
toms, a polysomnography (PSG) study was conducted. The AHI 
(Apnea-Hypopnea Index) was 37 events per hour, with a total of 
164 respiratory events consisting of 137 central apneas (Biot’s 
central apneas), 7 obstructive apneas, and 20 hypopneas. The 
oxygen saturation nadir was 85%. The arousal index consisted of 
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50 events per hour, and the patient exhibited mild snoring during 
the study. These polysomnography findings indicated severe CSA 
likely exacerbated by opioid use. An attempt was made to taper 
opioid use to improve central event burden; however, this led 
to inadequate pain control, profoundly impacting the patient’s 
activities of daily living (ADLs). The patient could not tolerate 
bilevel positive airway pressure (BPAP) therapy due to claustro-
phobia and hand deformities from rheumatoid arthritis, which 
hindered independent mask usage. Considering the challenges of 
traditional therapies in this patient and the severe nature of his 
CSA, a phrenic nerve stimulator was recommended. The device 
successfully implanted and was activated six weeks post-im-
plantation. At 12-week follow-up, a repeat PSG was performed, 
demonstrating an AHI of 7 events per hour, consisting primarily 
of hypopneas. The patient reported enhanced sleep quality and 
increased daytime alertness.
Conclusion: Currently, PNS is employed primarily for CSA due 
to heart failure. However, this case expands its application to opi-
oid-induced CSA, demonstrating PNS to be an effective treat-
ment that leads to significant improvements in both sleep quality 
and daytime functioning. This case underscores the importance 
of individualized treatment strategies in complex sleep disorders 
and highlights the need for further research into the applications 
of PNS in diverse patient populations.
Support (if any): 

Abstract citation ID: zsaf090.1414

1414
TIRZEPATIDE TREATMENT OF OBESITY 
HYPOVENTILATION SYNDROME
Patrick Holman1,2, Hollyann Loui2,3, Michelle Zeidler1,2, 
Kevin Eng4,
1 UCLA Healthcare, 2 West Los Angeles VA, Department of 
Medicine, Division of Pulmonary, Critical Care & Sleep Medicine, 
3 UCLA, 4 UCLA David Geffen School of Medicine

Introduction: Individuals with an elevated body-mass-index 
(BMI) are at higher risk for obstructive sleep apnea (OSA), and 
those with a BMI above 30 may develop obesity hypoventila-
tion syndrome (OHS). Mechanisms of hypoventilation include 
increased respiratory workload, decreased diaphragmatic excur-
sion, and changes in respiratory drive and lung compliance. New 
classes of medications such as glucose-dependent insulinotropic 
polypeptide (GIP) and glucagon-like peptide-1 (GLP-1) agents 
have been approved for diabetes and weight loss. More recently, 
in the SURMOUNT-OSA trial, Tirzepatide was shown to treat 
moderate to severe sleep apnea in obese patients1. There is a 
paucity of data on using these medications in patients with OHS.
Report of case: A 68-year-old female with obesity (BMI 38) was 
diagnosed with OSA with an apnea-hypopnea index (AHI) of 23. 
She was started on automatic positive airway pressure (APAP) 
with excellent compliance but persistent elevation in serum bicar-
bonate. Arterial blood gas showed paCO2 of 49, with a normal 
pH. A polysomnogram titration to CPAP of 13 resolved respira-
tory events, but TcCO2 levels were 53-56 with borderline low 
oxygen levels. Pulmonary function testing showed mild restric-
tion. Chest imaging excluded underlying lung disease. She was 
started on intelligent volume-assured pressure support (iVAPs) 
but experienced pressure intolerance and transitioned to spon-
taneous bilevel positive airway pressure with normalization of 
her paCO2. She was started on Tirzepatide for weight loss and 
achieved significant reduction of BMI to 27. Given her difficulty 

tolerating BPAP, a repeat PSG was done which showed AHI of 
12 without hypoventilation. She transitioned back to APAP with 
improvement in tolerance and symptoms.
Conclusion: Obese patients with sleep apnea and elevated 
serum bicarbonate should be evaluated for OHS. For patients 
with OHS, weight loss is a vital part of management. Our case 
demonstrates successful treatment of OHS through weight loss 
assisted by a GLP-1 medication.
Support (if any): 

Abstract citation ID: zsaf090.1415
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WHEN NORMAL IS NOT PERMANENT: LATE-ONSET 
CONGENITAL CENTRAL HYPOVENTILATION 
SYNDROME IN A CHILD WITH PHOX2B NPARM 
MUTATION
Tamanna Mahesh Kumar Chandak1, Katharina Graw-Panzer2

1 New York-Presbyterian - Weill Cornell Medicine, 2 Weill Cornell 
Medicine

Introduction: Congenital Central Hypoventilation Syndrome 
(CCHS) is a rare disorder caused by mutations in the PHOX2B 
gene, leading to impaired autonomic control of respiration. 
Non-polyalanine repeat expansion mutations (NPARM) 
account for approximately 10% of CCHS cases and are often 
associated with neural crest tumors. Classic CCHS symptoms 
typically present at birth with alveolar hypoventilation during 
sleep. Here, we present a rare case of a pediatric patient with a 
PHOX2B NPARM mutation who developed central hypoventi-
lation at 6 years of age.
Report of case: An 18-month-old male with a PHOX2B: 
c.234_240del (p.Tyr78)* NPARM mutation was referred for res-
piratory evaluation. He had a history of stage IV neuroblastoma 
at 9 months of age, which was in remission after treatment with 
chemotherapy and surgical resection. No respiratory insuffi-
ciency was noted at birth, during anesthesia, or with respiratory 
infections. Initial polysomnography at 19 months of age showed 
severe obstructive sleep apnea (OSA) with an Apnea-Hypopnea 
Index (AHI) of 14/hr, no central apneas, and no hypoxemia. The 
end-tidal CO₂ (EtCO₂) maximum was 59 torr, with 53% of total 
sleep time (TST) spent >50 torr. An ENT evaluation revealed 
no airway obstruction. A CPAP titration study effectively elim-
inated all hypopneas at 7 cmH₂O while maintaining a transcu-
taneous CO₂ (TcCO₂) maximum < 50 torr. Subsequent CPAP 
titration studies at 3 and 4 years of age demonstrated effective 
resolution of hypopneas at CPAP 9 cmH₂O. The TcCO₂ maxi-
mum values were 49 torr and 51 torr, respectively. At 6 years of 
age, a split-night polysomnography was performed to reassess his 
baseline respiratory status. The diagnostic portion of the study 
showed resolution of OSA (AHI 0/hr) but revealed significant 
hypoventilation with EtCO₂ maximum 56 torr and 60% of TST 
spent >50 torr. Thus, the patient was diagnosed with late-onset 
CCHS. BPAP 15/7 cmH₂O with a backup rate effectively main-
tained CO₂ < 50 torr.
Conclusion: This case highlights the importance of serial pol-
ysomnography in children with PHOX2B mutations as delayed 
onset of hypoventilation can occur in childhood or adulthood. 
Early detection and timely escalation of therapy to support 
ventilation are crucial in preventing long-term complications, 
including cognitive and developmental impairments resulting 
from prolonged hypoxia and hypercapnia.
Support (if any): 
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MICRONIZED PROGESTERONE INDUCED SLEEP 
PARASOMNIAS: A RARE ASSOCIATION
Anam A. Sabwari1, Edward Rojas2, Robert Stansbury3, 
Robert Young1, Stephen Coutras1, Sunil Sharma2, 
Mouhannad Azzouz1

1 West Virginia University Dept. of Sleep Medicine, 2 West Virginia 
University, 3 West Virginia University School of Medicine

Introduction: Progesterone-induced sleep parasomnia is a rare 
neuropsychological condition that can manifest as somnam-
bulism and sleep-related eating disorder (SRED) in women. 
The precise mechanism underlying this phenomenon remains 
unclear. Discontinuing the offending agent, micronized proges-
terone, is typically the treatment of choice.
Report of case: A 48-year-old female presents to the sleep clinic 
with complaints of hypersomnia, sleep walking and nocturnal 
eating episodes.. She described episodes occurring a few hours 
after falling asleep, during which she would leave her bed, walk 
around, and eat from the refrigerator, with no recall of the events 
upon waking. Medications on presentation included Prometrium 
(micronized progesterone), Singulair, Albuterol, and Ferrex. 
Both EEG and brain imaging were unremarkable, and a previous 
polysomnogram (performed 10 years ago) had been negative for 
sleep-disordered breathing. Initially, the treatment plan involved 
watchful waiting, and a repeat polysomnogram was consid-
ered. At a follow-up visit four months later, the patient reported 
undergoing an elective hysterectomy, after which Prometrium 
was discontinued. Following the discontinuation of micronized 
progesterone, the parasomnia episodes resolved.
Conclusion: In this case, micronized progesterone was identified 
as the likely cause of sleep parasomnias. No better explanation 
could be identified, as the episodes ceased after discontinuation 
of the medication. While progesterone analogs may enhance 
overall sleep quality and reduce sleep movements through pos-
itive allosteric modulation of the GABA type A receptor, and 
also help in increasing NREM sleep, a direct relationship with 
progesterone and sleep parasomnias remains unclear. Further 
research is needed to determine a definitive connection between 
progesterone and sleep parasomnias.
Support (if any): 
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WORSENING OF SLEEP APNEA WITH HYPOGLOSSAL 
NERVE STIMULATION OVER-TITRATION
John A. Das1, Stephanie Stahl2

1 Western Reserve Hospital, 2 Indiana University School of 
Medicine

Introduction: Hypoglossal nerve stimulation (HGNS) is a treat-
ment for obstructive sleep apnea. Through stimulation of the hypo-
glossal nerve, genioglossus activation causes the tongue to protrude 
and subsequent airway enlargement. After implant and a period of 
self-adjustment, a HGNS titration polysomnogram is typically per-
formed to determine optimal settings. We describe a case of over-ti-
tration, leading to worsening sleep-disordered breathing (SDB).
Report of case: A 67-year-old woman with snoring and witnessed 
apneas initially underwent a baseline home sleep study with a res-
piratory event index of 45.5/h. She was unable to tolerate positive 

airway pressure and subsequently underwent HGNS implant. At 
her HGNS activation visit, she was sent home on an outgoing set-
ting of 0.8V (functional threshold), patient control range 0.6-1.6V, + 
- + electrode configuration, 90/33 pulse width/rate. At her follow up, 
she was on 1.5V, had good usage at an average of 7.9 hours/night, 
and reported improved snoring and resolution of witnessed apneas. 
A HGNS titration study was then performed on electrode config-
uration + - +, 90/33 pulse width/rate, and amplitudes 1.3-1.9V. Her 
SDB was well controlled in the lateral position in NREM sleep on 
1.3 and 1.4V with an apnea-hypopnea index (AHI) < 10/h; however, 
frequent events were seen in the supine position. On settings 1.7V 
and higher, increasing events were seen in the lateral position with 
an AHI >30/h and sleep became more disrupted. A trial of lowering 
to 1.3 or 1.4V with positional therapy was recommended.
Conclusion: This case demonstrates that over-titration of HGNS 
can lead to worsening of SDB. Limited data is currently available 
on HGNS over-titration. The mechanism for this worsening is not 
well understood. Possible causes include increased sleep disrup-
tion with higher stimulation and subsequent respiratory instabil-
ity. Another postulated cause is that higher voltages could activate 
muscles that not only cause tongue protrusion, but also those 
that cause tongue retraction. An alternative explanation suggests 
that high voltages increase fatiguability of the genioglossus mus-
cle. With the rising use of HGNS, providers should be aware of 
this potential adverse effect. When SDB continues to worsen with 
advancing amplitudes, lower voltages should be considered.
Support (if any): 
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DRUG-INDUCED SLEEP ENDOSCOPY FOR EVALUATION 
OF HYPOGLOSSAL NERVE STIMULATOR EFFICACY: A 
CASE REPORT
Abdullah Arjomand1, Katie Tribuls1,2, Kevin Patel3

1 University of South Florida, 2 Tampa General Hospital, 3 James A. 
Haley Veterans Affairs Medical Center

Introduction: Drug-induced sleep endoscopy (DISE) is a cru-
cial step for determining hypoglossal nerve stimulator (HNS) 
therapy candidacy in the treatment of obstructive sleep apnea 
(OSA). Currently, DISE is not routinely used to evaluate efficacy 
of therapy following HNS implantation. We present the case of 
a patient with OSA who underwent DISE for evaluation of HNS 
therapy following implantation and titration.
Report of case: A 54 year old man with a prior medical history 
including class I obesity and systemic hypertension was seen 
in follow-up of longstanding OSA. He initially trialed positive 
airway pressure (PAP) therapy, of which he was intolerant, and 
subsequently underwent HNS implantation and titration. Home 
sleep apnea test with HNS therapy demonstrated residual severe 
OSA. He then attempted to resume use of PAP in addition to 
HNS, however he remained unable to adhere to PAP. He was then 
fitted for a mandibular advancement device (MAD) to use in 
conjunction with HNS. Subsequently, he had difficulty tolerating 
MAD due to headaches. At that point, the decision was made 
to perform a drug-induced sleep endoscopy (DISE) with use of 
both HNS and MAD to visually evaluate the residual obstruc-
tive respiratory events and assess for possible alternative treat-
ment options. During DISE, complete velopharyngeal collapse 
was observed with and without use of optimally-titrated HNS 
and concurrent MAD. Additionally, near-continuous obstructive 
apneas were observed with both therapies in use, with prolonged, 
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severe oxygen desaturations. The procedure was terminated, and 
treatment options were discussed with the patient with recom-
mendation for tracheostomy if still unable to tolerate PAP ther-
apy, with consideration of possible upper airway surgeries.
Conclusion: DISE currently has a clearly defined role in the eval-
uation of candidacy for HNS for OSA. The above case illustrates 
a possible additional role for DISE in the evaluation of HNS 
treatment efficacy.
Support (if any): 
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OVERCOMING TREATMENT-EMERGENT CENTRAL 
SLEEP APNEA: A CASE OF DUAL NEUROMODULATION 
WITH HYPOGLOSSAL AND PHRENIC NERVE 
STIMULATOR
Arashdeep Rupal1, Kevin Patel2, W. McDowell Anderson3

1 University of South Florida, 2 James A. Haley Veterans Affairs 
Medical Center, 3 University of South Florida Morsani College of 
Medicine

Introduction: Central and obstructive sleep apnea (CSA/OSA) are 
typically managed with positive airway pressure (PAP) therapy. For 
patients unable to tolerate PAP, novel implantable devices, such as 
hypoglossal nerve stimulation (HNS) for OSA and phrenic nerve 
stimulation (PNS) for CSA, provide alternative treatment options. 
While treatment-emergent central sleep apnea (TeCSA) is a recog-
nized phenomenon in OSA patients transitioning to a central apnea 
pattern under PAP therapy, recent studies have also anecdotally 
associated persistent TeCSA with HNS. TeCSA presents a signif-
icant challenge, as PAP intolerance impacts both CSA and OSA 
patients in a similar manner. This case report describes the success-
ful management of TeCSA following HNS implantation for OSA, 
leading to the resolution of CSA with the use of PNS.
Report of case: A 57-year-old male with class I obesity (BMI: 
32 kg/m²) presented with excessive daytime sleepiness (ESS 16). 
Polysomnography (PSG) demonstrated severe OSA with an 
Apnea-Hypopnea Index (AHI) of 35, without significant central 
events. The patient was unable to tolerate Continuous Positive 
Airway Pressure trial due to claustrophobia and frequent 
mask leaks. A drug-induced sleep endoscopy revealed >75% 
tongue-related obstruction and absence of complete concentric 
collapse at the velum, confirming the patient as an appropriate 
candidate for HNS. The patient underwent HNS implantation, 
followed by PSG titrations and sleep endoscopies with adjust-
ment in voltage settings. At lower voltages, persistent OSA was 
observed, while at higher voltages, the patient developed TeCSA. 
A PSG conducted at the higher voltage setting revealed an AHI 
of 38 with central apnea index (CAI) of 34. Echocardiography 
ruled out heart failure as a contributing factor. Due to persistent 
symptoms (ESS 17), a PNS was implanted and after appropri-
ate titration of HNS and PNS systems, the patient experienced 
significant improvement in his symptoms and severity of sleep 
apnea with resolution of CSA (AHI 16, CAI 1).
Conclusion: As HNS use for treating OSA in patients with PAP 
intolerance becomes more prevalent, TeCSA may emerge as a 
significant therapeutic challenge due to the limitations of using 
NIV for its treatment. In carefully selected patients, neuromod-
ulation with PNS may offer a safe and effective alternative for 
managing persistent TeCSA.
Support (if any): 
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BUPRENORPHINE-NALOXONE FOR THE TREATMENT 
OF MEDICALLY REFRACTORY RESTLESS LEGS 
SYNDROME: A CASE SERIES
Emma Sherfinski1, Hira Chaudhary1, Yasemin S. Tashman1

1 Mayo Clinic Arizona

Introduction: Restless Legs Syndrome (RLS) affects up to 3% 
of the adult population in the United States, with approximately 
one-third of these individuals experiencing medically refractory 
disease. Historically, treatments for RLS have included iron 
replacement, dopamine agonists, and alpha-2-delta ligands. 
However, dopamine agonists are often associated with aug-
mentation, a phenomenon in which RLS symptoms worsen. 
This includes increased severity, earlier onset, spread of symp-
toms to other parts of the body, and the need for higher doses 
of medications. Over the past decade, the use of opioid ther-
apy for refractory RLS has become more widely accepted. 
Buprenorphine-naloxone, a combination medication, includes 
buprenorphine, a partial agonist at the mu-opioid receptor, 
which is less likely to cause respiratory depression, overdose, or 
euphoria compared to full agonists. Naloxone, an opioid antag-
onist, is included to deter misuse. Here, we share the treatment 
responses of three patients with refractory RLS who were treated 
with buprenorphine-naloxone.
Report of case: Pre- and post-treatment IRLS were compared 
in three Sleep Medicine patients (two females, aged 70, and one 
male, aged 72) on therapeutic doses of buprenorphine-naloxone. 
Patient charts were reviewed for medication side effects. Previous 
treatments included dopamine agonists, alpha-2-delta ligands, 
iron supplementation, benzodiazepines, methadone, and mela-
tonin. Pre-treatment IRLS scores were 13, 13, and 24, classified 
as moderate to severe. The formulations used included buprenor-
phine-naloxone 2-0.5 mg sublingual tablets and buprenor-
phine-naloxone 2-0.5 mg 1/8 films. Therapeutic daily doses of 
buprenorphine-naloxone ranged from 7.5 to 60 morphine mil-
ligram equivalents (MME) per day. Post-treatment IRLS scores 
were 0, 2, and 3, representing an average reduction of over 15 
points on the IRLS. Average time between pre- and post-treat-
ment IRLS was 29 months. Side effects were reported by one 
patient, including fatigue, depressive symptoms, and reflux, but 
none of the patients experienced side effects that limited the use 
of the medication.
Conclusion: In this case series, we demonstrate the positive 
impact of buprenorphine-naloxone in managing refractory 
RLS, as evidenced by substantial reductions in IRLS scores 
from moderate to severe levels. We hope to encourage clinicians 
to consider buprenorphine-naloxone as an effective and well-tol-
erated treatment option for patients with refractory RLS.
Support (if any): 
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EARLY-ONSET RESTLESS LEG SYNDROME WITH 
RAPID PROGRESSION AND GABAPENTIN-INDUCED 
AUGMENTATION: A CASE OF COMPLEX MANAGEMENT 
IN A PEDIATRIC PATIENT
William Rosales1, Malvika Sagar1

1 Baylor College of Medicine
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Introduction: Restless leg syndrome (RLS) is a neurological dis-
order linked to various medical, psychiatric, and sleep conditions, 
including mood disorders and Attention Deficit Hyperactivity 
Disorder (ADHD). Early-onset RLS occurs before age 35, usu-
ally with gradual symptom progression. Iron deficiency plays 
a key role in its pathophysiology. First-line treatments include 
alpha2-delta calcium channel ligands like gabapentin, while 
dopamine agonists (DA) are second-line. This report discusses a 
case of rapid symptom progression and response to combination 
therapy with gabapentin and pramipexole.
Report of case: An 11-year-old male with a history of Anxiety, 
and ADHD who had been experiencing RLS for two years. 
Symptoms started as an urge to move his legs while in bed at 
night and significant bilateral leg paresthesia, relieved by leg 
movement; the sensation progressed to his abdomen and chest 
over time. At the time of the initial diagnosis, Ferritin levels 
were within normal limits, and a polysomnogram (PSG) was 
done with no evidence of sleep-disordered breathing or peri-
odic limb movement disorder. He was started on Gabapentin 
100 mg at night at the time of the initial diagnosis and the dose 
was increased over time as he experienced symptom recurrence 
and worsening despite initial improvement. Currently, he is on 
Gabapentin 700 mg, and Guanfacine 1 mg, which was also added 
during previous visits for ADHD management. Pramipexole 
0.125 mg was started 18 months after the initial diagnosis, with 
adequate control of symptoms. Irritability and behavioral issues 
were noted shortly after, which the mother attributed to the com-
bination of Guanfacine and Pramipexole, with discontinuation 
of Guanfacine and recurrence of mild RLS symptoms, with the 
patient having approximately 4 episodes per week at the moment.
Conclusion: Augmentation, a dose-related iatrogenic worsening 
of RLS symptoms, is commonly associated with long-term use 
of DA. This report depicts a rare case of possible RLS augmen-
tation from alpha2-delta calcium channel ligand use, and inter-
val improvement of symptoms when combination therapy was 
started. Behavioral changes were noted shortly after the initia-
tion of Pramipexole. Impulse control disorder and Irritability 
have been reported as common adverse effects of DA use, 
which highlights the importance of adequately tailoring therapy 
according to each patient’s comorbidities.
Support (if any): 
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HIGH-DOSE RIVASTIGMINE IN REM BEHAVIOR 
DISORDER - A THERAPEUTIC COINCIDENCE OR 
STROKE OF LUCK?
Sundua Imran1, Cynthia Bodkin2, Shalini Manchanda1

1 Division of Pulmonary, Critical Care, Sleep, and Occupational 
Medicine, Indiana University School of Medicine, 2 Department of 
Neurology, Indiana University School of Medicine

Introduction: Stiff  Person Syndrome (SPS) is an autoimmune 
neurological disorder associated with anti-GAD65 antibodies 
where stiffness and spasms of axial and limb muscles are the 
common manifestations. Other atypical features now being rec-
ognized are cranial neuropathies, sensory ataxia, and REM sleep 
behavior disorder (RBD).
Report of case: A 62-year-old woman with seronegative rheu-
matoid arthritis and positive GAD65 antibody presented with 
gait instability in 2015 and was given the diagnosis of SPS. Her 
diseased progressed to include cranial neuropathies (dysarthria, 

dysphagia, diplopia), sensory ataxia, torso stiffness, autonomic 
instability (syncope, nausea, sweating), and REM sleep behav-
ior disorder. Immunosuppressive treatments rituximab, metho-
trexate and hydroxychloroquine showed some improvement in 
symptoms. Rituximab was stopped in 2020 because of the pan-
demic and regarding immune suppression. Her stiffness, and 
RBD worsened. In 2024 the patient received IVIG therapy every 
3 weeks and noticed improvement in some symptoms but contin-
ued to have bothersome RBD. However, the RBD improved after 
being placed on rivastigmine. This case demonstrates how SPS 
with atypical multi-system symptoms can be difficult to manage. 
Cranial neuropathies, RBD, autonomic symptoms and sensory 
ataxia are not common but have been described more frequently 
in SPS and might be associated with neuroinflammation. IVIG 
was effective in reducing muscle spasticity and, improving the 
quality of sleep and minimizing the number of medications 
currently being administered. Its action might be explained by 
the regulation of neuroinflammation and the immune response. 
However, cranial neuropathies, autonomic symptoms and RBD 
remained challenging the patient, suggesting the non-reversible 
damage which is not uncommon with autonomic dysfunction.
Conclusion: This case shows the complexity of treating symp-
toms associated with SPS. Further studies are required to deter-
mine the treatment’s effectiveness overall and to define its role in 
the management of cranial and autonomic symptoms. Multiple 
disciplines must be involved in managing SPS patients with atyp-
ical features to ensure the best outcome.
Support (if any): 
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JOLTING AWAKE: EXPLORING THE IMPACT OF SLEEP-
RELATED NECK MYOCLONUS
Rudra Ramanathan1, Kammi Grayson2, Alcibiades J. Rodriguez2, 
Rebecca Lalchan1, R. Nisha Aurora1, Mandana Mahmoudi3

1 NYU Grossman School of Medicine, 2 NYU Langone Medical 
Center, 3 NYU Langone Grossman School of Medicine

Introduction: Sleep-related neck myoclonus (SRNM) consists 
of brief  motor events that primarily occur during REM sleep. 
Although typically considered physiological, SRNM can signif-
icantly impair sleep quality. We retrospectively reviewed three 
cases of SRNM presenting with non-restorative sleep.
Report of case: Case 1: A 26-year-old female with bruxism and 
temporomandibular joint dysfunction presented with chronic 
daytime fatigue. Her initial Epworth Sleepiness Score (ESS) 
was 17. Polysomnography (PSG) excluded obstructive sleep 
apnea (OSA) but revealed frequent neck myoclonus during 
REM sleep (SRNM-Index 34.64/hour). Treatment with a sin-
gle dose of Clonazepam 0.5 mg was discontinued due to head-
aches. Botulinum-toxin-type-A (20 Units total) was injected 
into the masseter and splenius capitis muscles. The patient 
reported reduced head-neck tension, fewer nighttime awaken-
ings, and the ESS improved to 8. Case 2: A 24-year-old female 
with fibromyalgia and POTS presented with non-restorative 
sleep. Her initial ESS was 17. PSG revealed mild OSA (AHI 
8.9/hour, REM-AHI 21.7/hour) and frequent neck myoclonus 
during REM sleep (SRNM-index 30.3/hour), some triggered by 
airflow obstruction. Auto-PAP therapy improved sleep, reduc-
ing ESS to 8. Clonazepam 0.5 mg at bedtime further enhanced 
sleep, but she discontinued it due to dependence concerns. 
Botulinum-toxin-type-A (10 Units total) was injected into the 
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splenius capitis muscle, resulting in significantly improved sleep 
quality, and further reduction of the ESS to 4. She was able 
to discontinue Modafinil, which she previously took for dis-
abling daytime fatigue. Case 3: A 42-year-old male presented 
with non-restorative sleep. He was diagnosed with severe OSA 
(AHI 35/hour, REM-AHI 57/hour) and frequent neck myo-
clonus during REM sleep (SRNM-index 62/hour). Auto-PAP 
therapy was initiated, leading to improved sleep. Treatment with 
Gabapentin 300-600 mg or Gabapentin ER 300-600 mg at bed-
time partially improved sleep. Clonazepam 0.125 mg at bedtime 
further enhanced sleep, but he discontinued it due to concerns 
about dependence. Botulinum-toxin-type-A (20 Units total) was 
injected into the splenius capitis muscle, reducing head-neck ten-
sion and improving sleep quality. The patient’s ESS ranged from 
2 to 5 at baseline and follow-up visits.
Conclusion: From this case series, we can deduce that targeted 
therapy with Botulinum-toxin can be beneficial in cases of 
SRNM with non-restorative sleep.
Support (if any): 

Abstract citation ID: zsaf090.1424
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EPAP EMERGENT CENTRAL SLEEP APNEA: INSIGHTS 
FROM A NOVEL PRESSURE TRANSDUCER FLOW 
CANNULA
Kate Young1, Kingman Strohl2, Ambrose Chiang3

1 University Hospitals Cleveland Medical Center, Case Western 
Reserve University, 2 Case Western Reserve University / University 
Hospitals, 3 Louis Stokes Cleveland VA Medical Center

Introduction: Nasal Expiratory positive airway pressure (EPAP) 
therapy represents a therapeutic alternative to continuous pos-
itive airway pressure therapy (CPAP) in managing obstructive 
sleep apnea (OSA). Established OSA interventions, including 
CPAP therapy, mandibular advancement devices, tracheos-
tomy, and hypoglossal nerve stimulation, have demonstrated the 
potential to induce or unmask central sleep apnea (CSA). A sys-
tematic literature review identified a single documented case of 
EPAP-emergent CSA associated with the Provent device (discon-
tinued 2020). Contemporary FDA-cleared EPAP devices, specif-
ically Bongo Rx and ULTepap, have had no reported cases of 
treatment-emergent CSA in the literature. We present a case of 
ULTepap-emergent CSA, confirmed by using a novel “clip-on” 
pressure transducer flow cannula (BRIGGS Medical, Avon, 
Ohio) for quantitative measurement of nasal airflow dynamics.
Report of case: A seventy-six-year-old male veteran with a his-
tory of heart failure with preserved ejection fraction, status post 
coronary artery bypass graft, mild chronic obstructive pulmo-
nary disease, moderate obstructive sleep apnea presented for 
CPAP troubleshooting. Prior therapeutic interventions with 
CPAP and bilevel PAP were unsuccessful. A titration study 
demonstrated severe CSA with Cheyne-Stokes breathing with a 
therapeutic AHI of 4.1 on CPAP of 13 cmH2O. Despite ther-
apeutic CPAP efficacy, the subject demonstrated poor CPAP 
adherence and failed to tolerate Bongo Rx devices across avail-
able sizes. Following a successful trial of ULTepap, a split night 
study with ULTepap was conducted using the novel ULTepap 
pressure transducer flow cannula. The diagnostic portion 
revealed obstructive hypopneas with flow limitation, while the 
therapeutic portion demonstrated paradoxical deterioration, 
with AHI increasing from 46 to 62 events/h, predominantly com-
prising CSA.

Conclusion: We present the first documented instance of 
ULTepap-emergent CSA, validated through measurements 
obtained with an innovative flow cannula specifically engineered 
for ULTepap application. The historically low detection rate of 
EPAP-emergent CSA may be attributed to technical limitations 
in measuring flow during EPAP. While treatment-emergent CSA 
typically resolves within a few months of therapy initiation, 
this newly developed cannula enables follow-up monitoring of 
CSA emergence and resolution after the ULTepap implementa-
tion. This case illustrates both a rather paradoxical therapeutic 
response and offers a methodological advancement to measur-
ing flow during ULTepap therapy.
Support (if any): 

Abstract citation ID: zsaf090.1425

1425
REFRACTORY HYPERSOMNIA IN IDIOPATHIC 
HYPERSOMNIA FOLLOWING COVID-19 - 
THERAPEUTIC INTERVENTION WITH SODIUM 
OXYBATE
Talha Memon1, Binh Pham1, Powen Hsueh1, Arianna Gaytan1, 
Zaara Said1

1 Sleep Medicine Department, Southwest Healthcare Medical 
Education Consortium, Temecula Valley Hospital

Introduction: This case highlights the link between viral infections, 
particularly COVID-19, and the development of neurological dis-
orders like narcolepsy. Initially diagnosed with idiopathic hyper-
somnia, the patient’s symptoms worsened after COVID-19, leading 
to narcolepsy type 1 with cataplexy. This progression shows how 
viral infections can trigger or worsen sleep disorders. Narcolepsy 
type 1 involves autoimmune mechanisms, where the immune sys-
tem targets hypocretin-producing neurons essential for wakefulness. 
COVID-19 may trigger this response in genetically predisposed 
individuals. The patient’s transition from idiopathic hypersomnia 
to narcolepsy shows how viral infections can exacerbate neurolog-
ical conditions. This case also highlights challenges in distinguish-
ing idiopathic hypersomnia from narcolepsy. Despite not meeting 
typical criteria for two sleep-onset REM periods (SOREM) on the 
Multiple Sleep Latency Test (MSLT), excessive daytime sleepiness 
and cataplexy supported the diagnosis.
Report of case: A 17 year old female with GAD and allergic rhini-
tis presented for severe daytime sleepiness. Patient was a Division 
1 NCAA athlete. Initial PSG and MSLT PSG - AHI: 3 MSLT 
-SOL- 4 minutes SOREM- 0/5 (IHS) She was started on Modafinil 
100 with improvement in sleepiness and quality of life. In February 
2023, the patient had COVID-19 and developed her first cataplexy 
episode while at a cheer competition. Her cataplexy episode was 
described as her knees buckling as her excitement built up prior to 
her cheering competitions. Overall sleepiness was no longer con-
trolled on Modafinil after COVID. Multiple cataplexy episodes 
were noted during Cheering competitions. Lexapro was initiated 
and Modafinil dosage was titrated with minimal benefit in sleepi-
ness or cataplexy. PSG and MSLT (post COVID) PSG - AHI: 2.8; 
MSLT – SOL- 5 mins SOREM- 1/5 After testing she was transi-
tioned to Xywav with reported improvement in daytime sleepiness 
with complete resolution of cataplexy symptoms.
Conclusion: In conclusion, this case study underscores the 
importance of considering viral infections as potential trig-
gers for narcolepsy and other neurological disorders. Ongoing 
research into the mechanisms linking viral infections and neu-
rological diseases is crucial for improving understanding and 
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developing targeted interventions. Understanding the interplay 
between genetic susceptibility, immune regulation, and environ-
mental triggers is key to advancing diagnostic and therapeutic 
approaches for narcolepsy and other neuroimmune disorders.
Support (if any): 

Abstract citation ID: zsaf090.1426

1426
AWAKE AGAINST THE ODDS: A NARCOLEPSY 
PATIENT’S JOURNEY TO BECOME A PHYSICIAN
Deandra Kuruppu1, Joyce Lee-Iannotti1

1 University of Arizona - Phoenix

Introduction: Excessive sleepiness is widespread across the 
United States. Specifically, severe excessive daytime sleepiness is 
higher in women compared to men (13% vs 8.6%) in the gen-
eral population. In the medical field, daytime sleepiness is often 
overlooked as a byproduct of our grueling schedules. However, 
in this case, our patient did not realize until her third year of 
fellowship that her overwhelming drowsiness and cataplexy were 
symptoms of narcolepsy.
Report of case: A 35-year-old female with a history of depression, 
currently in a highly demanding subspecialty fellowship, realized 
during her sleep medicine rotation that she needed to seek evalua-
tion as a sleep medicine patient. She had experienced hypersomnia 
for 25 years, requiring at least 10 hours of sleep to function. She 
struggled with drowsiness throughout her fellowship, especially 
in the afternoons, after meals, and after 6 PM. She recalled child-
hood cataplexy (which resolved with escitalopram) and frequent 
sleep paralysis. Her Epworth Sleepiness Scale score was 18, and 
she relied on two to five caffeinated drinks daily. Polysomnography 
showed mild periodic leg movements and an MSLT revealed 
a mean sleep latency of 7.68 minutes and two sleep-onset REM 
periods, diagnosing her with narcolepsy type 1. She initially began 
treatment with modafinil 100 mg but continued to experience day-
time sleepiness, likely exacerbated by her demanding schedule. The 
dosage was subsequently increased to 200 mg, which enabled her to 
function effectively and successfully complete her fellowship.
Conclusion: It’s essential to recognize that, as medical profes-
sionals, we too can be diagnosed with the same conditions as 
our patients. While the demanding schedules of college, medi-
cal school, residency, and fellowship can cause daytime somno-
lence, it’s crucial to identify when symptoms deviate from normal 
exhaustion. This patient’s perseverance through years of hyper-
somnolence is truly remarkable, managing to overcome significant 
challenges while still becoming a successful physician. She devel-
oped coping mechanisms and maintained her resilience despite 
her symptoms. She initially chose to pursue a career in a demand-
ing field because its active nature helped her remain alert through-
out the day. We must remember to look after ourselves as patients 
too—narcolepsy is something that can affect us just as much.
Support (if any): 

Abstract citation ID: zsaf090.1427

1427
SPONTANEOUS RESOLUTION OF CENTRAL SLEEP 
APNEA DUE TO CHIARI ONE MALFORMATION IN A 
CHILD
Tingrui Wang1, Daniel Combs2

1 Department of Sleep Medicine, University of Arizona, 2 
Department of Pediatrics, University of Arizona

Introduction: Chiari malformation (CM) type I can cause 
obstructive sleep apnea (OSA) and central sleep apnea (CSA) as 
a result of brainstem compression affecting control of breathing 
and airway muscle tone. Surgical decompression may improve 
both OSA and CSA. We report a child with CSA due to CM type 
I resolve without surgical decompression.
Report of case: A 5-year-old boy presented to sleep medicine 
clinic with known CM type 1 witnessed silent pauses in breath-
ing, excessive daytime sleepiness and unusual movements during 
sleep. Polysomnography demonstrated severe CSA (central apnea 
hypopnea index [AHI] 29.7), and REM sleep without atonia. The 
patient was initiated on Bilevel Positive Airway Pressure therapy 
Spontaneous Timed mode (BPAP-ST) as well as a trial of aceta-
zolamide 250 mg nightly which was subsequently discontinued as 
patient was adherent to BPAP-ST. He was compliant with BPAP-ST 
therapy nightly with residual AHI < 5 and greatly improved day-
time sleepiness. Brain magnetic resonance imaging showed low 
lying and elongated cerebellar tonsils with adequate cerebral spinal 
fluid (CSF) flow. No surgical intervention beyond monitoring was 
performed due to adequate CSF flow. Five years later, repeat pol-
ysomnography after holding BPAP-ST showed complete resolution 
of CSA and no evidence of REM sleep without atonia. Based on 
study results, BPAP-ST was discontinued. Six months after discon-
tinuation of BPAP-ST, patient reports doing well without excessive 
daytime sleepiness or other sleep-related symptoms.
Conclusion: CM is a known cause of both CSA and OSA (as 
well as REM sleep without atonia) in children and adults which 
can be effectively managed by positive airway pressure therapy 
or surgical decompression. In adults, resolution of CM type 1 is 
exceedingly rare. However, children have been reported to have 
spontaneous resolution of CM type 1. This is believed to occur 
due to increased posterior fossa volume with growth allowing 
for ascent of the cerebellar tonsils. Given this, use of positive air-
way pressure therapy for sleep apnea and watchful waiting rather 
than surgical decompression may be an appropriate treatment 
option in selected cases.
Support (if any): 

Abstract citation ID: zsaf090.1428
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LESS IS MORE: REDUCING VOLTAGE TO MANAGE A 
CASE OF PERSISTENT TECSA IN INSPIRE
Jay Thetford1, Susie Fong2, Melisa R. Chang3

1 UCLA David Geffen School of Medicine, 2 UCLA Health, 
3 Division of Pulmonary, Critical Care, and Sleep Medicine, 
Department of Medicine, David Geffen School of Medicine, 
University of California, Los Angeles and VA Greater Los Angeles 
Healthcare

Introduction: Treatment emergent central sleep apnea (TECSA) 
is a rare event when managing obstructive sleep apnea (OSA) 
with non-PAP therapies including hypoglossal nerve stimulation 
(HNS), occurring < 4% of cases. The proposed mechanism for 
TECSA in HNS therapy is thought to be due to increased airway 
patency which unmasks high chemosensitivity and leads to a 
“loop gain” phenomenon. While case reports of TECSA in HNS 
are reported, the optimal treatment strategy for this remains 
unknown. We present a case in which awake endoscopy was used 
to optimize voltage settings, leading to symptomatic improve-
ment in a patient with persistent TECSA in HSN therapy.
Report of case: A 58 year-old female with severe OSA (REI 
40/h on HST) and PAP intolerance presented to sleep clinic for 
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management of Inspire following implantation. Initial PSG 
titration showed a significant reduction in AHI to 3/h at 2.4V. 
After slow outpatient titration to 2.4V, the patient experienced 
mild improvement in daytime sleepiness but was found to have 
continued nocturnal desaturations on oximetry testing, spend-
ing 49 minutes < 88% SpO2. Repeat HST showed an REI of 
35/h on therapy and a subsequent PSG titration demonstrated 
high baseline CAI of 60/h, with best results at 2.3V (AHI 13/h; 4 
central apneas, 5 obstructive hypopneas) when titrated between 
2.2-2.6V. Higher voltages had more events. TTE and MRI brain 
were unremarkable, and patient denied any opioid use. Due to 
continued sleep fragmentation, daytime sleepiness, and persis-
tent nocturnal hypoxia, the patient was referred to ENT to eval-
uate device efficacy. ENT performed an awake endoscopy and 
found that 1.9V on +-+ configuration had good opening with 
less inspiratory effort compared to voltages of 2.1V and above. 
The patient has since experienced significant improvement in 
sleep quality and daytime sleepiness at 1.9V, currently pending a 
repeat PSG titration study to ensure efficacy.
Conclusion: While TECSA in HNS therapy has been described, 
its true prevalence and pathophysiology remains incompletely 
understood. Some proposed mechanisms include increased air-
way patency leading to loop gain phenomenon and overstimu-
lation resulting in arousal-induced excessive ventilation. One 
hypothesized treatment strategy includes a reduction in stimula-
tor voltage, which resulted in symptomatic improvement in this 
case.
Support (if any): 

Abstract citation ID: zsaf090.1429

1429
ASSESSING THE NEURODEGENERATIVE 
PROGRESSION OF REM BEHAVIOR DISORDER AND 
TRAUMA ASSOCIATED SLEEP DISORDER WITH 
CUTANEOUS ALPHA-SYNUCLEIN TESTING
Rupini Alla1, Mitchell Miglis1

1 Stanford University

Introduction: Isolated rapid-eye-movement sleep behavior disor-
der (iRBD) is one of the earliest and most specific prodromal 
signs of α-synuclein driven neurodegenerative disease including 
Parkinson’s disease, dementia with Lewy bodies, and multiple 
system atrophy. Trauma Associated Sleep Disorder (TASD) 
overlaps significantly with iRBD, with features of both dream 
enactment and REM without atonia; however, it remains unclear 
if  TASD also represents a prodromal neurodegenerative disease. 
Cutaneous phosphorylated alpha-synuclein (P-Syn) is a sensitive 
and specific biomarker of α-synuclein; however, rates of P-Syn 
positive in TSAD are unknown.
Report of case: A 35-year-old man with medical history of 
major depressive disorder and post-traumatic stress disorder was 
referred for the evaluation of sleep violence and dream enact-
ment. He reported weekly nightmares with dream enactment 
that have been persistent for a few years. Most of these actions 
were typically in response to nightmares related to his time in 
Afghanistan. He denied other prodromal symptoms including 
hyposmia, cognitive impairment, or autonomic dysfunction. 
Video polysomnogram confirmed the presence of REM without 
atonia. Autonomic testing including measures of sudomotor, 
cardiovagal, and sympathetic adrenergic function was normal. 
Skin biopsy was performed at the C7 paraspinal area, proximal 
and distal leg and processed for immunohistochemical analysis 

of P-Syn. All sites were normal without denervation of P-syn 
deposition.
Conclusion: A diagnosis of RBD or TASD can be distressing 
for patients due to the risk of progression to a debilitating neu-
rocognitive disorder. This case illustrates the utility of synuclein 
testing in further distinguishing RBD and TASD. Skin biopsies 
are usually well-tolerated by patients and can offer an objective 
approach to characterizing disease severity and progression. 
Further studies are needed in larger cohorts to confirm absence 
of P-Syn in TASD.
Support (if any): 

Abstract citation ID: zsaf090.1430

1430
RECURRENT EARLY-MORNING SYNCOPE: A CASE 
OF VASOVAGAL SLEEP SYNCOPE WITH TEMPORAL 
SLEEP-WAKE DEPENDENCY
Alon Y. Avidan1, Dana Awad1

1 UCLA

Introduction: Vasovagal sleep syncope (VVSS) is a rare con-
dition characterized by transient loss of consciousness (LOC) 
shortly after awakening, often while supine or during early 
morning hours. We present a case of a woman with recurrent 
early-morning syncopal episodes emerging during early-morn-
ing wake times in the setting of sleep restriction and forced 
awakening.
Report of case: A 22-year-old female presented with an 8-year 
history of recurrent LOC emerging exclusively during ear-
ly-morning awakening in association with early AM awaken-
ings for a new job. These paroxysmal episodes are consistently 
preceded by prodromal symptoms of dizziness, nausea, pallor, 
diaphoresis, and an impending sense of doom lasting up to 2 
minutes. There was no history of convulsions, tongue biting, or 
incontinence. Coinciding with these spells, the patient reports 
sleep inertia and a “drunken-like” state without any residual 
neurologic sequelae. Previous electroencephalograms and neu-
roimaging were normal. Tilt table and orthostatic testing did not 
reveal orthostatic changes. Diagnostic polysomnography with 
forced awakening during early AM slow-wave sleep depicted 
tachycardia up to 110 beats per minute with mild bradycardia 
down to 50 beats per minute upon standing, indicative of vas-
ovagal reflex cascade. Episodes discontinued upon resumption 
of normal sleep-wake patters.
Conclusion: This case illustrates the important inclusion of 
VVSS in the differential diagnosis of complex nocturnal behav-
iors emerging in the early AM during SWS. Early recognition 
and tailored interventions to avoid sleep restriction are essential 
to improving quality of life and functional outcomes.
Support (if any): 

Abstract citation ID: zsaf090.1431
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ELEVATED CENTRAL VENOUS PRESSURES MAY 
INCREASE RISK FOR UPPER AIRWAY RESISTANCE 
SYNDROMES IN PATIENTS WITH CARDIAC SINGLE 
VENTRICLE PHYSIOLOGY
Patricia A. Martin-Hoyt1, Andrew Ligsay1

1 Ann & Robert H. Lurie Children’s Hospital of Chicago

Introduction: Patients with cardiac single ventricle physiol-
ogy undergo multi-staged palliative surgeries culminating in 
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the Fontan procedure. These patients are at increased risk for 
obstructive sleep apnea, but the etiology of this is not well under-
stood. Here, we highlight a case showing how increased central 
venous pressures may contribute to upper airway resistance, 
therefore increasing the risk for obstructive sleep-disordered 
breathing.
Report of case: The patient was a female child with cardiac sin-
gle ventricle physiology consisting of a double outlet right ven-
tricle with mitral valve atresia. She underwent initial palliative 
surgery within her first month of life followed by a bidirectional 
Glenn at nine months of age. Her oxygen saturations after this 
surgery were appropriately in the 80s-90s in room air. She was 
followed by the sleep medicine service and underwent two pol-
ysomnograms 19 months apart due to gasping at night and rest-
lessness. Both showed average oxygen saturations in the 80s-90s. 
The obstructive apnea hypopnea indices (AHI) were 0.2-2.6/
hour. Snore indices were 15.8-17.7/hour. Echocardiograms and 
cardiac catheterizations within six months of each study showed 
mildly depressed systemic ventricular function, no evidence of 
pulmonary hypertension (PH), and stable superior vena cava 
(SVC) pressures of 12 mmHg. The patient underwent Fontan 
completion at 5 years of age. A cardiac catheterization shortly 
after her procedure which showed an increase in SVC pressure to 
18 mmHg. There was still no evidence of PH. Echocardiograms 
before and after her cardiac catheterization, as well as two 
months following surgical intervention showed mild-moderately 
depressed right ventricular function. A repeat polysomnography 
five months post-Fontan procedure showed a stable AHI (1.6/
hour), but snoring index was increased to 51.0/hour suggesting 
increased upper airway resistance.
Conclusion: This is the first case report highlighting serial 
changes in central venous pressures evaluated by cardiac cathe-
terization with associated changes in polysomnography findings. 
A mechanism of elevated central venous pressures leading to 
tonsillar and/or adenoid edema could increase the risk for upper 
airway resistance syndromes in this population.
Support (if any): 

Abstract citation ID: zsaf090.1432

1432
A CASE OF BREAKTHROUGH SLEEPINESS ON SODIUM 
OXYBATE WITH EXCESSIVE SLOW WAVE SLEEP
Brian A. Soto1, Katie Tribuls2, Rakesh Shah2

1 University of South Florida, 2 University of South Florida College 
of Medicine

Introduction: Sodium oxybate is commonly used in disorders 
of hypersomnia to decrease excessive daytime sleepiness and 
decrease disrupted sleep. The medication acts by increasing slow 
wave sleep through agonizing GABA-B receptors. Dosage opti-
mization is done incrementally and based on subjective improve-
ment in excessive sleepiness.
Report of case: Here we present a 48 year old female with a his-
tory of obstructive sleep apnea on PAP therapy and Narcolepsy 
Type II-Idiopathic hypersomnia spectrum. She presents with 
breakthrough sleepiness with an ESS of 12 after initially improv-
ing with Sodium Oxybate. She was titrated to the maximal total 
dose of 9 mg without improvement. Repeat polysomnogram 
with the sodium oxybate showed adequate treatment with PAP 
therapy with a residual AHI of 2.8. Her study revealed appropri-
ate sleep efficiency, however she had a significant increase of N3 
sleep of 62% without REM sleep. She had 425 minutes of sleep 

time and sleep efficiency of 91%. MSLT demonstrated decreased 
MSL of 7.6 minutes with no SOREMs which was now most 
consistent with Idiopathic hypersomnia. For further evaluation 
a MWT was performed which showed MSL of 36 minutes with-
out evidence of SOREMs. Her UDS was negative. Other medi-
cal causes for hypersomnia ruled out and no other medications 
suggest alternative reasons for breakthrough sleepiness. Patient 
is planned to be counseled on starting therapy with a wake pro-
moting agent pitosant therapy during her follow up visit.
Conclusion: The optimal treatment of idiopathic hypersomnia 
is still unclear and current guidelines are based on studies for 
narcolepsy. While sodium oxybate can be used as a first line 
agent in narcolepsy, it only has a conditional recommendation 
for idiopathic hypersomnia and is usually used when there is 
treatment failure with wake promoting agents. Although there is 
known increased N3 with sodium oxybate, there is little evidence 
regarding the optimal amount of stage 3 sleep to improve exces-
sive sleepiness. Additionally, could there be a threshold where an 
excessive amount of slow wave sleep contributes to worsening 
sleepiness, possibly by increasing sleep inertia. Titration guided 
by polysomnogram could give further insight to optimal doses 
of sodium oxybate and slow wave sleep.
Support (if any): 

Abstract citation ID: zsaf090.1433
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PARADOXICAL INSOMNIA, VISUAL SNOW SYNDROME, 
AND OZONE TOXICITY: HOW ARE THEY CONNECTED?
Janey Dudley1, Daniel Rongo1,2, Likhita Shaik1,2, Michael Ibarra1

1 UT Southwestern Medical Center, 2 North Texas VA Medical Cen
ter

Introduction: Paradoxical insomnia is insomnia disproportional 
to the presence of objective sleep disturbance or daytime impair-
ment. Hypervigilance occurs while patient is trying to sleep, sug-
gesting paradoxical insomnia has a hyperarousal component, 
and there may be physiological or perceptual deficits that affect 
sleep/wake discrimination causing sleep time underestimation. 
Visual snow is a recently identified neurologic condition consist-
ing of a constant visual disturbance described as multiple dots 
over the entire visual field. Visual snow syndrome occurs when, 
in addition to visual static, patients also report palinopsia, entop-
tic phenomena, photophobia, and nyctalopia. With pollutant 
ozone toxicity, well-established evidence has been produced for 
short-term effects, especially on respiratory and cardiovascular 
systems. Unfortunately, ozone therapy has mostly been studied 
in the setting of environmental exposures, less so in alternative 
medicine settings.
Report of case: 41 year old female with history of anxiety, depres-
sion, visual snow syndrome, and recent ozone toxicity presented 
to hospital for pain, vision changes, weakness, and insomnia. 
Two months before presentation, patient was receiving IV ozone 
therapy repeatedly that led to suspected ozone toxicity. Days later, 
patient was diagnosed with visual snow syndrome by neuro-op-
tometrist. Lack of sleep for the following two months prompted 
hospital presentation. Patient described inability to sleep, but 
explained entering a “twilight state” where she dreamed, but could 
hear her surroundings. 24 hour EEG confirmed patient was sleep-
ing and ruled out nocturnal seizures. Free radical damage from 
ozone toxicity could lead to thalamic injury, but none was seen 
on functional MRI. With normal testing/imaging and based on 
descriptions of this “twilight” state, her symptoms were consistent 
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with paradoxical insomnia, so she was discharged from hospital 
on Valium 5mg TID, Ambien 20mg nightly, and Lyrica 125mg 
nightly – despite these medications, she reported she was still una-
ble to sleep. In outpatient follow up, she had a normal polysomno-
gram and actigraphy consistent with paradoxical insomnia. Over 
the next few months, medications were weaned, and patient was 
treated for paradoxical insomnia.
Conclusion: This case portrays multiple rare diagnoses in one 
patient with a relatively common sleep diagnosis. It also high-
lights the role polypharmacy plays in treatment for neurological 
and psychiatric complaints.
Support (if any): 

Abstract citation ID: zsaf090.1434

1434
AVOIDING THE 2 FOR 1: CHALLENGES IN RISK-
ASSESSMENT OF POST-PROCEDURE EXTUBATION 
FAILURE IN NEUROMUSCULAR DISORDERS
Navneet Ramesh1, Peter Nguyen2, Janine Vintch1

1 Harbor-UCLA, 2 Rancho Los Amigos National Rehabilitation 
Center

Introduction: Patients with neuromuscular disorders who 
require mechanical ventilation support for elective procedures 
face numerous barriers to ventilator liberation, particularly for 
patients already on non-invasive ventilation (NiV). Preoperative 
risk stratification is additionally challenging for providers given 
the absence of perioperative guidelines, thus leading to wide var-
iability in procedural approaches and outcomes.
Report of case: A 53-year-old man with amyotrophic lateral scle-
rosis (ALS) presented with worsened dysphagia and orthopnea. 
Due to discomfort, he had been inconsistently using his full-face 
mask NiV device. His significant secretion burden was managed 
with nebulizer treatments and a chest wall oscillation vest. His 
pulmonary function tests showed a FEV1 2.06L (60% predicted), 
FVC 2.54L (58% predicted), and total lung capacity 3.46L (53% 
predicted). Given his worsening dysphagia and following multi-
disciplinary discussions involving pulmonology, neurology, 
and gastroenterology, he elected for percutaneous endoscopic 
gastronomy (PEG) placement. There were no intraoperative 
complications. However, copious secretions and profound mus-
cular weakness prevented ventilator liberation, leading to tra-
cheostomy placement. He subsequently developed pneumonia 
which further limited ventilator weaning. Given his previously 
expressed wishes to avoid long-term ventilator dependence, he 
elected to transition to comfort-focused measures.
Conclusion: Although less than 10% of patients with ALS receive 
tracheostomies, PEG placement is more common. Preoperative 
assessment and optimization is therefore crucial, particularly 
in assessing the likelihood of post-procedural extubation when 
intubation and sedation is necessary. Current ALS guidelines 
recommend PEG placement when the FVC is greater than 50%. 
Despite this patient meeting this threshold, he was unsuccessfully 
weaned from mechanical ventilatory support. Additional patient 
characteristics such as secretion burden, nutritional status, and 
comorbid conditions are likely important considerations, but 
difficult to quantify. There is emerging evidence for PEG place-
ment in ALS patients under moderate sedation while continuing 
NiV. However, given the lack of consensus guidelines for preop-
erative risk stratification for this patient cohort, it is unknown 
which patients would benefit from these advanced approaches. 

This is of particular relevance to our safety-net hospital system 
where such procedures are not widely available. Therefore, addi-
tional metrics are undoubtedly warranted to improve preoper-
ative optimization such that patients can make well-informed 
decisions, since tracheostomies have significant impacts on qual-
ity of life and caregiver burden.
Support (if any): 
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DEVICE MALFUNCTION IN HYPOGLOSSAL NERVE 
STIMULATION (HGNS) FOR SEVERE OBSTRUCTIVE 
SLEEP APNEA (OSA)
Ariel Park1, Rajesh Zacharias1, Aarti Grover1, Wei He1, 
Greg Schumaker1, Joel Oster1, Lyndsay Hayden2, Bobby Rosenthal2

1 Tufts Medical Center, 2 Inspire

Introduction: HGNS is a well-established treatment for OSA in 
patients intolerant to CPAP therapy. However, device-related 
technical issues can hinder therapy efficacy. This case highlights 
challenges in managing severe OSA with a malfunctioning 
HGNS device.
Report of case: A 65-year-old male with severe OSA (home 
sleep test, AHI 92.6/h, entirely supine, O₂ nadir 75%) underwent 
HGNS implantation due to CPAP intolerance. Programming 
during activation identified 1.3V as tolerable, but the patient 
could not advance beyond this due to discomfort, resulting 
in minimal improvement in his symptoms. Awake endoscopy 
showed the initial configuration A(+/-/+) achieved excellent 
airway opening at 1.7V. Adjustments to pulse width and rate 
improved tolerance, allowing him to increase the amplitude to 
1.9V. Despite these adjustments, HGNS titration study failed 
to identify a therapeutic amplitude. The expected device arti-
fact was intermittently absent on PSG, and the patient reported 
no sensation of therapy while supine. Subsequent interroga-
tion revealed abnormal impedance with concerns about signal 
transmission from implantable pulse generator (IPG) to center 
electrode. This issue, termed “connection issue” by the manufac-
turer, likely originated at the IPG level and caused intermittent 
functionality of the center electrode at the cuff. To address this, 
the electrode configuration was adjusted to C(-/o/-), turning off  
the center electrode. A follow-up PSG demonstrated consistent 
device artifact and patient reported feeling the device at all times. 
The study also revealed a significant positional component to his 
OSA which was not previously known and HGNS was effective 
only in the non-supine position. The patient was advised to use 
combination therapy with positional therapy and gradual device 
up-titration. If  this approach fails, IPG replacement may be 
required to enable alternative configurations.
Conclusion: This case demonstrates how HGNS device mal-
function can hinder therapy optimization and highlights the 
importance of identifying absent device artifacts on PSG. 
Although rare, device malfunction can result in poor outcomes 
and reduced tolerance. Comprehensive evaluations including 
close follow-up, awake endoscopy, and engineering diagnostics 
enabled bypass of the device malfunction. In case of persistent 
positional sleep apnea, combination therapy may be necessary. 
These findings underscore the value of individualized and multi-
disciplinary care in overcoming technical challenges in HGNS 
therapy.
Support (if any): 
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1436
TRAUMATIC BRAIN INJURY-INDUCED TRANSIENT REM 
SLEEP BEHAVIOR DISORDER IN A VETERAN WITH 
OBSTRUCTIVE SLEEP APNEA AND POST-TRAUMATIC 
STRESS DISORDER
Amanullah Siddiqui1, Valeria E. Munguia Jovel1, Alexandre Abreu1, 
Kori B. Ascher1, Monica A. Giraldo1

1 University of Miami Miller School of Medicine

Introduction: REM behavior disorder (RBD) is a condition in 
which affected individuals have dream enactment behaviors. 
These behaviors are often associated with nightmares and can 
result in injury to self  or bed partner. RBD is known to have an 
intricate association with other sleep disorders, psychiatric con-
ditions, and neurodegenerative diseases.
Report of case: We describe a case of transient RBD following a 
traumatic brain injury (TBI) in a 31-year-old male veteran with a 
history of post-traumatic stress disorder (PTSD) and obstructive 
sleep apnea (OSA). He was initially diagnosed with OSA in 2014 
but was unable to tolerate positive airway pressure (PAP) therapy 
at the time. Shortly after the patient sustained a TBI in early 2015 
he began experiencing episodes of sleep-walking and dream enact-
ment behaviors, consistent with RBD. These symptoms persisted 
for several months but resolved spontaneously within one year 
with no recurrence of symptoms to date. The patient presented to 
our sleep center to establish care in 2024 with complaints of wors-
ening snoring, excessive daytime hypersomnia, and occasional 
nightmares. The re-evaluation revealed progression of his OSA 
in the setting of an increase in body mass and age. However, the 
progression of his OSA was not associated with a reemergence of 
the parasomnia behaviors that initially followed his TBI.
Conclusion: This case highlights the complex relationship 
between TBI, RBD, PTSD, and OSA. Although RBD is typ-
ically associated with neurodegenerative diseases, its transient 
presentation following TBI suggests a distinct etiology separate 
from idiopathic or neurodegenerative RBD. A multidisciplinary 
approach and close follow-up is needed in such cases, especially 
in the veteran population that faces a complex interplay of men-
tal health conditions and sleep disorders. Additional research is 
needed to clarify the mechanisms linking TBI to transient-RBD 
and its interactions with PTSD and OSA. This case adds to 
growing evidence connecting TBI with sleep disturbances and 
psychiatric comorbidities, further reinforcing the importance of 
early diagnosis and holistic management for affected patients.
Support (if any): 

Abstract citation ID: zsaf090.1437

1437
A CASE OF MERCURY POISONING AND SLEEP 
DISTURBANCES
Nhi Bui1, Kevin Kaplan1

1 Baylor College of Medicine

Introduction: A 16-year-old male with no chronic health issues 
presented with snoring, witnessed apnea, excessive daytime sleepi-
ness, and nighttime leg discomfort. For seven months, he frequently 
fell asleep during the day but he was able to maintain energy for 
daily activities. He also felt an urge to move his legs at night for 
relief. His sleep schedule was from 8:30 PM to 5:30 AM in his own 
dark, quiet room. His mother noted episodes of sleep talking, 

screaming, and unusual hand movements during sleep, but denied 
signs of sleep paralysis, cataplexy, or hallucinations. The patient 
has never had a prior sleep study. Polysomnography revealed mild 
obstructive sleep apnea without recorded parasomnias.
Report of case: Additional symptoms included muscle weakness, 
sweating, watery diarrhea, a 30-pound weight loss, and a rash on 
his arms and abdomen. Two months after his symptoms began, 
his brother developed similar symptoms. Subsequent testing 
showed elevated serum and urine mercury levels. Further investi-
gation revealed that nine months prior, the patient had received 
a plastic vial containing an unidentified metallic liquid from a 
classmate, which could have led to exposure through direct con-
tact with spillage and aerosolization from carpet vacuuming. 
Following chelation therapy, their mercury levels decreased with 
improvement of daytime sleepiness and other symptoms.
Conclusion: Mercury is a neurotoxin that can affect sleep. Autopsy 
findings from workers exposed to elemental mercury show its accu-
mulation in the pineal gland (Parmalee, 2017). In Thailand, adults 
in E-waste facilities with an average urinary mercury level of 19.0 
µg/g reported more insomnia symptoms compared to unexposed 
workers (Derachat, 2018). Reports of high mercury exposure in 
adults and children through accidental poisoning or gold mining 
documented sleep complaints including fatigue, excessive sleep-
iness, and sleep disturbances (Bose-O’Reilly, 2016; Do, 2017; 
Kasznia-Kocot 2010). Mercury exists in elemental, inorganic, and 
organic forms, all of which can be toxic to the nervous system. 
Diagnosis is confirmed by measuring mercury levels in blood or 
24-hour urine, with urine testing preferred for suspected chronic 
exposure. Those affected by mercury toxicity should be immedi-
ately removed from exposure sources, and most neurotoxic effects 
resolve after chelation therapy and cessation of exposure.
Support (if any): 

Abstract citation ID: zsaf090.1438

1438
PARADOXICAL EPIGLOTTIC MOTION IN THE 
EVALUATION FOR HYPOGLOSSAL NERVE 
STIMULATION
Alaa Alabdul Razzaq1, Abdullah Arjomand1, Karel Calero2

1 University of South Florida, 2 University of South Florida 
Morsani College of Medicine

Introduction: Hypoglossal nerve stimulation (HNS) has become 
an increasingly popular option for the treatment of select 
patients with obstructive sleep apnea (OSA) intolerant to posi-
tive airway pressure (PAP) therapy. Eligibility for HNS requires 
a thorough evaluation, including drug-induced sleep endoscopy 
(DISE), to determine the pattern of upper airway collapse. 
Epiglottic obstruction, especially paradoxical movement during 
tongue protrusion, poses a unique challenge when evaluating 
candidacy for HNS.
Report of case: A 69-year-old male with a history of hyperten-
sion, gastroesophageal reflux disease, interstitial lung disease, 
type 2 diabetes mellitus, and migraines presented with persistent 
OSA symptoms, including sleep fragmentation and morning 
headaches. Diagnosed with moderate OSA 9 years earlier, he 
was intolerant to PAP therapy and failed a mandibular advance-
ment device (MAD) due to dentition issues. A repeat polysom-
nogram confirmed moderate OSA with an apnea-hypopnea 
index of 15 and oxygen saturation nadir of 78%. Considering 
alternatives to PAP, he underwent DISE to assess candidacy for 
HNS. DISE revealed no concentric velopharyngeal collapse but 
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demonstrated paradoxical epiglottic obstruction that worsened 
with tongue protrusion and partial jaw thrust. Improvement was 
noted only with maximal jaw thrust. Based on these findings, 
HNS was not recommended to the patient, who was advised to 
reattempt MAD therapy and consider hyoid suspension surgery.
Conclusion: This case highlights the importance of individual-
ized assessment in OSA management. During DISE, attention 
should be paid to findings beyond pattern of velopharyngeal col-
lapse. DISE findings of paradoxical epiglottic obstruction may 
reduce HNS efficacy, as suggested in prior literature.
Support (if any): 

Abstract citation ID: zsaf090.1439

1439
OBSTRUCTIVE SLEEP APNEA AND ORTHOSTATIC 
HYPOTENSION: AN UNCONVENTIONAL ASSOCIATION
Ryan S. Cobb1, Mildred Barnett2, Kevin Patel2

1 University of South Florida, 2 James A. Haley Veterans Affairs 
Medical Center

Introduction: Although Obstructive Sleep Apnea (OSA) has a 
commonly recognized association with hypertension, it is not 
often thought of as causing or exacerbating hypotension, specif-
ically orthostatic hypotension. Here we present the unusual case 
of a patient with a long history of OSA and good compliance 
with Auto-PAP therapy, whom after temporarily going without 
PAP therapy due to parts malfunction, developed progressively 
worsening orthostatic symptoms ultimately necessitating inpa-
tient admission and remedied after restoration of PAP therapy.
Report of case: 61yo M with PMHx known OSA, mild traumatic 
brain injury, Pulmonary embolism, Paroxysmal Atrial Fibrillation 
s/p ablation and hypothyroidism who presented to the Emergency 
Department at his primary care physician’s recommendation due to 
progressively worsening BP at home with systolic blood pressures 
as low as 80s as well as dizziness upon standing. The symptoms 
started 3 weeks after he reported difficulty using his Auto-PAP 
due to improper fit of a new mask. He was given IV fluids in the 
Emergency Department which did not alleviate his symptoms. 
Adrenal insufficiency workup was also negative. Interestingly, once 
he was loaned an Auto-PAP, his symptoms improved, and he was 
discharged shortly thereafter. The appropriate adjustments were 
made to his home device, and his symptoms have not recurred since.
Conclusion: In this unique case, the patient developed symptoms 
consistent with orthostatic hypotension after discontinuing PAP 
therapy, and his symptoms resolved after restoration of appropri-
ate PAP therapy. This uncommon observation raises an intriguing 
thought regarding our current understanding of blood pressure 
control and its relationship with untreated OSA. Although the 
mechanisms between OSA and hypertension are well established, 
we propose that the orthostatic hypotension observed in this case 
is due to baroreceptor dysregulation as well as increased Atrial 
Natriuretic Peptide (ANP) release causing a relative hypovolemia.
Support (if any): 

Abstract citation ID: zsaf090.1440

1440
FRACTURED SLEEP: SERIOUS INJURY UNCOVERS A 
CHALLENGING CASE OF ABNORMAL MOVEMENTS IN 
SLEEP
Dominic J. Kiley1, Subodh Arora1

1 Walter Reed National Military Medical Center

Introduction: Disorders of arousal (DoA) and sleep-related 
hypermotor epilepsy (SHE) are difficult to distinguish. Both 
involve abnormal movements in sleep that may lead to serious 
harm to the patient or others. We present a case of abnormal 
movements in sleep leading to serious injury and discuss diag-
nostic features of SHE.
Report of case: The patient is a 48-year-old male with severe 
OSA on CPAP. He presented after multiple falls from bed. One 
fall resulted in a right tibial-fibular fracture requiring surgical 
fixation. He described five to ten episodes of nightly rhyth-
mic limb movements leading to falls out of bed. The episodes 
occurred in the first half  of the night. After an event, he would 
experience full awakening with preserved memory of rhythmic 
body movements leading to fall. Events were not dream related 
and devoid of sleepwalking, sex-related behavior, or sleep eating. 
Comprehensive physical and neurologic exam was only notable 
for ecchymoses on the right forearm. In-lab polysomnography 
on CPAP showed successful control of OSA and simultaneously 
captured eight episodes of abrupt onset stereotyped motor activ-
ity arising out of N3 sleep. These 30-90 second episodes included 
rhythmic arm flapping, head bobbing and synchronized leg 
movements. EEG during episodes was obscured by muscle arti-
fact. EEG following episodes showed wake rhythm. There were 
no epileptiform discharges, hypersynchronous activity or build 
up to the episodes. The patient was treated with one milligram of 
oral clonazepam nightly and the episodes improved. He has had 
no falls out of bed or injuries since starting medication.
Conclusion: Distinguishing SHE from DoA is challenging. EEG 
abnormalities are not found in the majority of cases of SHE 
and more than half  of patients are reported to have a normal 
scalp EEG. This patient had stereotyped movements captured 
on video with no epileptiform discharges on EEG. Unrecognized 
and untreated SHE may lead to serious injury. Diagnostic and 
confidence level criteria have been described by Tinipur et al. 
to support this important diagnosis in the absence of EEG-
confirmed epileptiform activity. Video recording of episodes is a 
critical contributor to accurate diagnostic assessment of patients 
with abnormal movements in sleep.
Support (if any): 

Abstract citation ID: zsaf090.1441

1441
SEVERE SLEEP ONSET CENTRAL APNEAS IN A YOUNG 
FEMALE WITH SEIZURE DISORDER AND ARNOLD 
CHIARI MALFORMATION POST-DECOMPRESSION
Daniel Rongo1, Janey Dudley1, Likhita Shaik1,2, Michael Ibarra1, 
Won Lee1, Venjata Mukkavilli
1 UT Southwestern Medical Center, 2 North Texas VA Medical Cen
ter

Introduction: This case highlights the challenges towards treat-
ing a patient with isolated sleep-onset central apnea. I present 
a challenging case of a young female with a sleep-onset central 
sleep apnea treated with a conservative management approach 
leading to significant improvement.
Report of case: A 30-year-old female with a medical history of 
cognitive delay, Lennox-Gastaut with intractable seizures, and 
Arnold Chiari malformation status post-decompression (10 
years prior) was referred for evaluation due to episodes of apnea 
observed by her mother. She notably had her clonazepam dis-
continued a few months prior to this presentation. During these 
events, she experienced oxygen desaturations to the 60s lasting up 
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to 2–3 minutes. Labs suggest a chronic hypocapnic state at base-
line. Polysomnography revealed isolated severe sleep-onset central 
apneas without significant sleep-disordered breathing during the 
rest of the night. Total apnea-hypopnea index (AHI) was mini-
mal, but the severity of apneic-episodes during sleep onset war-
ranted immediate attention. Continuous EEG was unremarkable. 
BiPAP ST and ASV were considered but given her developmental 
delay and risk of worsening apneic episodes this was deferred. 
The patient was started on low-dose clonazepam and empiric oxy-
gen therapy at 2 liters/min, resulting in significant improvement 
of central sleep apnea events. No further apneas have occurred.
Conclusion: The onset of sleep causes ventilatory instability with 
transition from alpha to theta activity. During this transitory 
state, wakeful CO2 eupnea converges with the emerging CO2 
apnea threshold of sleep which predisposes to apneic episodes. 
Although normal in healthy individuals, various predisposing 
factors such as a low CO₂ reserve, heightened chemoreceptor 
sensitivity, or increased loop gain can significantly increase the 
risk and magnitude of these central apneic events. The challenge 
in this case was in limiting excessive ventilation with the use of 
potentially deleterious non-invasive ventilation while maintaining 
her drive to breath. Our intervention targeted normalizing her 
baseline hypocapnia with pharmacotherapy and supplemental 
oxygen which improved her symptoms thereafter on follow-up 
visits, avoiding the need for intermittent non-invasive ventilation.
Support (if any): 

Abstract citation ID: zsaf090.1442

1442
THE VALUE OF SMART SECURITY CAMERAS IN 
DIAGNOSTIC EVALUATION OF COMPLEX NOCTURNAL 
BEHAVIORS
Mohamadmostafa Jahansouz1, Alon Y. Avidan1

1 UCLA

Introduction: Sleep clinicians regularly encounter patients who 
present with complex nocturnal behaviors (CNB) where dif-
ferentiating sleep-related epilepsy (SRE) from parasomnias is 
critical for management and prognosis. Sleep terrors (ST) arise 
from non-REM sleep and are generally self-limited, while SRE 
may require detailed neurologic workup and, in some cases, 
long-term antiepileptic treatment. We present a patient who pre-
sented with abnormal arousals at night, initially diagnosed as 
ST where video footage from a Smart Security Camera (SSC) 
prompted long-term video-electroencephalographic monitoring 
(LTVEM), which confirmed the presence of SRE.
Report of case: A 14-year-old male presented with abnormal 
nocturnal behaviors consisting of abrupt awakening in the first 
half of the night with screaming, agitated demeanor, followed by 
confusion and amnesia. Outpatient video electroencephalogram 
(EEG) during the day was normal. Nocturnal polysomnography 
utilizing expanded electromyographic montage did not support 
the presence of sleep apnea (AHI, RDI =0, SaO2 nadir =95%). 
Two nocturnal events were recorded, both emerging from NREM 
sleep with confusion, but the limited four-channel electroencepha-
logram (EEG) did not reveal any ictal activity. Sleep extension and 
scheduled awakening intervention were employed over the next 
month but did not resolve the episodes, which occurred nightly 
at a frequency of 3-4 episodes per night. The patient’s parents 
resorted to placement of SSC over the child’s bed. Video footage 
capturing five days of data revealed (1) abrupt awakenings with 
stereotyped agitation, screaming, and repetitive bicycling and (2) 

quiet confusion and searching behavior.. The unusual frequency 
and stereotyped semiology of the events raised suspicion for noc-
turnal seizures, and the patient was admitted for LTVEM. On the 
first day of admission, he presented with vigorous hyperkinetic 
spells, and the EEG captured interictal epileptiform discharge 
emerging from the mesial frontal lobe. Subsequent management 
with Levetiracetam resolved the episodes.
Conclusion: This case highlights the potential diagnostic value 
of SSC as the video footage was instrumental in corroborating 
the presence of frequent CMN with stereotypic semiology in a 
patient presumed to have ST, prompting LTVEM and confirm-
ing the SRE. Home SSC is a low-cost but high-value tool that 
may identify patients who may benefit from LTVE in the evalu-
ation of CNB.
Support (if any): 

Abstract citation ID: zsaf090.1443

1443
FROM PERITONEAL DIALYSIS TO TRANSPLANT: 
INSIGHTS INTO RESOLVING RESTLESS LEG 
SYNDROME IN END-STAGE RENAL DISEASE
Briana Makadia1, David Rye1

1 Emory University School of Medicine

Introduction: In end-stage renal disease (ESRD), the sensory symp-
toms and motor signs of restless legs syndrome (RLS), including 
periodic limb movements of sleep (PLMs), are twice as common, 
severely disabling, and often resistant to standard treatments like 
dopaminergics and gabapentinoids. While renal transplantation 
can lead to remission, significant morbidity often occurs due to 
delays inherent in the matching versus queue system, and the rec-
ognition and treatment of RLS/PLMs in ESRD remains challeng-
ing. We report a case of RLS/PLMs where worsening symptoms 
in ESRD caused substantial morbidity. This highlights the clinical 
need for enhanced recognition and treatments in the form of a 
non-traditional opioid – namely, buprenorphine, which exhibited 
remarkable efficacy, safety, and absence of tolerance.
Report of case: A 33-year-old man with familial RLS since his 
early twenties, presented in 2020 with severe RLS (IRLSSG rat-
ing scale of severity of 33/40; insomnia severity index of 28/28; 
and Epworth Sleepiness Scale of 18)), months after starting PD 
for ESRD due to IgA nephropathy. Five nights of ambulatory, 
triaxial accelerometry (PAM-RL) showed a PLM index of 49.9 
events per hour, 70.4 minutes of time “up” nightly, and an esti-
mated total sleep time of 5 hours and 55 minutes. After initiat-
ing buprenorphine, the PAM-RL index rose to 59.52 events per 
hour; however, his time “up” decreased to 3.8 minutes, total sleep 
time increased to 7 hours and 50 minutes, and his IRLSSG score 
improved to 20/40. Following a kidney transplant in 2022, his 
symptoms showed further improvement, enabling a reduction in 
his buprenorphine dosage to 0.5 mg per day.
Conclusion: Opioids are utilized for refractory RLS, but are 
often approached with caution. Buprenorphine, a DEA Schedule 
III partial μ-opioid receptor agonist, should be considered for 
use as it offers several advantages over Schedule II opioids for 
the treatment of RLS. These include: (a) a longer half-life, (b) 
liver-based rather than renal elimination, (c) a lower risk of res-
piratory depression, (d) reduced abuse potential—particularly 
relevant as the patient had a history of opioid misuse following 
a rugby injury—and (e) a minimal risk of tolerance (based on 
personal observations).
Support (if any): 
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1444
HIGH-ALTITUDE PERIODIC BREATHING: DIAGNOSTIC 
AND MANAGEMENT CHALLENGES
Tingrui Wang1, Sabine Obagi2, Karolina D. Perez2, Misty Shah1, 
Saif Mashaqi1, Salma Patel1

1 University of Arizona, 2 University of Arizona College of 
Medicine - Tucson

Introduction: High-altitude periodic breathing (HAPB) is char-
acterized by alternating cycles of central apnea and hyperpnea 
driven by hypoxia and ventilatory instability at high altitudes. 
These fluctuations can fragment sleep, causing frequent noctur-
nal awakenings, excessive daytime fatigue, and impaired cog-
nitive function. Moreover, hypoxia and oxygen desaturation 
associated with HAPB may exacerbate pre-existing medical con-
ditions, such as cardiovascular or pulmonary diseases, posing 
further risks to a patient’s health.
Report of case: A 55-year-old male with a history of  inter-
stitial lung disease, bilateral lung transplant, and obstructive 
sleep apnea (OSA) on continuous positive airway pressure 
(CPAP) therapy presented for follow-up evaluation of  OSA. 
He reported location-dependent symptoms, including unre-
freshing sleep and morning fatigue when visiting Pinetop, 
Arizona (7,000 ft elevation), compared to feeling well-rested in 
Tucson (2,400 ft elevation). A recent titration study conducted 
in Tucson in August 2023 demonstrated that CPAP therapy 
at a pressure of  15 cm H₂O effectively reduced his respiratory 
index to 3.4 events per hour. However, a review of  his PAP data 
revealed residual apnea-hypopnea indices (AHIs) consistently 
exceeding 10 events per hour during stays in Pinetop, peaking at 
42 events per hour, with most events classified as central apneas. 
By contrast, his AHI in Tucson consistently remained below 5 
events per hour. The significant increase in AHI and symptoms 
at high altitude were attributed to HAPB. Without a detailed 
travel history, this diagnosis could have been overlooked since 
the overall AHI was 5. A titration polysomnography (PSG) at 
high altitude was recommended to reassess and tailor his man-
agement strategy.
Conclusion: This case underscores the need to recognize high-al-
titude periodic breathing (HAPB) as a potential cause of 
sleep-disordered breathing, particularly in patients with complex 
medical histories. The patient’s dramatic differences in AHI and 
symptoms based on altitude highlight the importance of obtain-
ing a thorough travel history to ensure accurate diagnosis and 
management. Treatment options for HAPB include descent to 
lower altitudes, supplemental oxygen, positive airway pressure 
therapy, and pharmacologic interventions such as acetazola-
mide. Among these, descent is the most effective, as it directly 
addresses the underlying hypoxia. Supplemental oxygen can also 
alleviate hypoxia and stabilize ventilatory patterns, improving 
sleep quality and reducing fatigue.
Support (if any): 
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1445
TREATMENT EMERGENT NIGHTMARES IN 
OBSTRUCTIVE SLEEP APNEA
Caitlin S. Yumori1, Aaron Thomas2, Melisa R. Chang1,2

1 UCLA, 2 VA Greater Los Angeles Healthcare

Introduction: Nightmares have been well documented in 
untreated obstructive sleep apnea (OSA) since the 19th century. 
Early researchers found that blocking the nose and mouth with 
a cloth induced nightmares and hypothesized that recurrent oxy-
gen desaturation prompted nightmares. Previous studies have 
demonstrated a reduction in nightmares with positive airway 
pressure (PAP) therapy. We present a case in which PAP therapy 
worsens nightmares.
Report of case: A 70 year old male veteran with severe OSA pre-
sents to establish care with the Veteran’s Administration sleep 
clinic. He was previously prescribed auto-adjusting continuous 
positive airway pressure (APAP), but despite several attempts at 
desensitization he stopped using it. The patient states the pri-
mary barrier has been new onset severe nightmares with APAP 
therapy. He did not have consistent dream content themes, but 
reports that when he awakens he feels like he is suffocating. The 
patient did not have issues with any nightmares prior to APAP 
initiation. He has no previous diagnosis of post-traumatic stress 
disorder nor other psychologic comorbidities. On review of his 
APAP compliance data, the patient attempted to use APAP for 
over two months. He had high leak and residual apnea hypopnea 
index 17.6/hr with central index 1.3/hr, obstructive index 4.5/hr, 
and unknown index 11.1/hr. He is pending a repeat split pol-
ysomnogram with PAP titration.
Conclusion: This patient demonstrates an unexpected response 
to PAP therapy—new onset severe and recurrent nightmares. 
Previous studies have demonstrated improvement in nightmares 
with treatment of OSA, so his response is uncommon. The 
mechanism of this is unclear. Patients with higher AHI typically 
have lower nightmare recall than more mild forms of OSA, likely 
due to decreased REM sleep. We suspect that the patient has an 
unfortunate combination of partially treated OSA, where he has 
both increased REM sleep and ongoing frequent arousals due 
to high leak and high residual AHI. We will determine whether 
this patient continues to have this side effect when his PAP is 
optimized.
Support (if any): 
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1446
 “STIMULATION ARTIFACT” AS A CLINICAL 
SURROGATE FOR HYPOGLOSSAL NERVE STIMULATOR 
ACTIVATION: A CASE REPORT
Amogh Nadkarni1, Damien Stevens1, Anne Bennett2

1 The University of Kansas Medical Center, 2 The University of 
Kansas Health System

Introduction: Hypoglossal nerve stimulation (HGNS) is an 
effective second-line therapy for obstructive sleep apnea (OSA) 
in patients intolerant to continuous positive airway pressure 
(CPAP). Polysomnography (PSG) is a critical tool for titration 
and optimization of HGNS settings. However, there is limited 
understanding of the “stimulation artifact,” visualized as a sinu-
soidal 33 Hz wave on the chin electromyography (EMG) lead, 
which is thought to correspond to electrical stimulation of the 
hypoglossal nerve. Our case outlines how this artifact can be 
used as a reliable surrogate for device activation and to guide 
clinical decision-making during titration.
Report of case: A 57-year-old male with a past medical history 
significant for anxiety, diabetes, and hypertension underwent 
HGNS implantation after intolerance to CPAP and mandibular 
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advancement therapy. Sleep history was notable for difficulties 
with sleep initiation and sleep maintenance, with low Epworth 
Sleepiness Scale scores. Despite consistent device usage, his 
follow-up revealed persistent insomnia and frequent nightly 
pauses on device downloads, however noted overall increased 
energy and reduction in snoring. He underwent an in-labora-
tory PSG for titration. PSG data demonstrated overall excel-
lent apnea-hypopnea reduction barring a 30-minute window of 
supine N2 sleep, where frequent hypopnea and apnea episodes 
were noted. Hypnogram as reported demonstrated activation 
of  HGNS for the entire sleep period. Review of  polysomnog-
raphy raw data identified the absence of  stimulation artifact 
signals during this corresponding window, correlating with 
device deactivation, thought to be accidental, during this inter-
val. The study was re-scored and evaluated based on the time 
of  the sleep study spent with the HGNS device activated, as 
evidenced by the “stimulation artifact” signal, following which 
final treatment recommendations were provided and the patient 
was encouraged to use the device outpatient with close clinical 
follow-up.
Conclusion: This case highlights the clinical significance of the 
stimulation artifact as a real-time indicator of HGNS activation 
during PSG. Its visualization and reporting on the chin EMG 
lead not only verifies therapy delivery but also enables accurate 
titration of device settings. Long term implications include inte-
gration of this surrogate into reporting models for standard PSG 
interpretation and advancing awareness of this phenomenon 
amongst respiratory therapists and clinicians.
Support (if any): 
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1447
THE UNSEEN BURDEN OF UNTREATED OBSTRUCTIVE 
SLEEP APNEA (OSA): AORTIC COMPLICATIONS 
LEADING TO EMERGENCY SURGERY
Rajesh Zacharias1, Ariel Park1, Aarti Grover1, Greg Schumaker1, 
Joel Oster1, Wei He1

1 Tufts Medical Center

Introduction: OSA contributes to cardiovascular complications 
through intermittent hypoxia and intrathoracic pressure swings, 
leading to vascular wall stress. This case illustrates untreated 
severe OSA as a potential factor in acute aortic dissection requir-
ing emergent intervention.
Report of case: A 69-year-old male with past medical history of 
hypertension, hyperlipidemia, and untreated severe OSA (AHI 
58.5/h, O₂ nadir 70%, O₂ < 90% during 41.7% of total sleep 
time) initially presented to PCP’s office for acute substernal chest 
pain. He was sent to an emergency room where they found rising 
troponin and elevated d-dimer. CT angiogram chest was ordered 
to evaluate for pulmonary embolism which showed mild ectasia 
of the ascending aorta measuring roughly 4 cm without dissec-
tion. He was then transferred to a tertiary hospital for ischemic 
evaluation. After the transfer, he subsequently described only 
pleuritic chest pain and fevers and was found to have new per-
icardial effusion, elevated CRP, and ST elevations consistent 
with pericarditis. Stress testing ruled out cardiac ischemia. He 
then developed a new atrial flutter and his repeat CT angiogram 
showed aortic intramural hematoma with pseudoaneurysm. The 
patient was evaluated by cardiothoracic surgery and was taken 
to the operating room for an emergent repair of aortic dissection 
with ascending aorta and hemiarch replacement.

Conclusion: Severe untreated OSA is increasingly recognized as 
a significant contributor to vascular complications, including 
aortic dissection and aneurysm progression. Friend et al. (2022) 
demonstrated that OSA might predispose individuals to larger 
aortic diameters at the time of acute dissection, suggesting a 
mechanistic link between repeated apnea-induced wall stress 
and vascular vulnerability. Similarly, Mason et al. (2012) iden-
tified OSA as a potential accelerant of aneurysm expansion due 
to episodic surges in intrathoracic pressure, oxidative stress, and 
vascular inflammation. In this patient with long-standing severe 
OSA, his aortic complication likely reflects chronic intermittent 
hypoxia and sympathetic overactivation inherent to his untreated 
OSA. These findings suggest the need for vigilant management 
of OSA in patients with vascular comorbidities, particularly 
those at risk of aortic pathologies. Further research is needed to 
assess whether treating OSA could mitigate the progression of 
aortic disease and improve patient outcomes.
Support (if any): 

Abstract citation ID: zsaf090.1448

1448
UNMASKING SLEEP-DISORDERED BREATHING 
CHALLENGES: CARDIAC ARREST IN A PRADER-WILLI 
PATIENT WITH UNTREATED OSA AND SLEEP RELATED 
HYPOVENTILATION
Kirti Veeramachaneni1, Patricia A. Dettenmeier1, 
Rocio Zeballos-Chavez1,2

1 Saint Louis University School of Medicine, 2 SSM Health Saint 
Louis University Hospital, 3 SSM Health Cardinal Glennon 
Children’s Hospital

Introduction: Prader-Willi Syndrome (PWS) is a genetic syn-
drome (incidence 1 in 25,000) characterized by hypotonia, psych-
omotor retardation, developmental delay, hyperphagia, obesity, 
etc. Over 80% of individuals with PWS have sleep-disordered 
breathing (SDB).
Report of case: A 13-year-old male with PWS (BMI 78.4, >99%), 
obstructive sleep apnea (OSA) and sleep-related hypoventilation 
(SRH) presented to outpatient MRI (with anesthesia) to rule out 
lower extremity osteomyelitis. During intubation attempts, he 
became hypoxic, bradycardic, and subsequently underwent brief  
cardiac arrest. After receiving 1mg epinephrine, 1mg atropine, and 
1 minute CPR, he regained cardiac activity and was hospitalized 
in the PICU with laryngeal mask airway and, later, high flow nasal 
cannula. Recent PSG had shown OAHI/total AHI 81.3/SpO2 nadir 
76% associated with SRH (81% TST with CO > 50mmHg). He had 
a history of PAP intolerance and non-adherence to follow up visits. 
During admission, he continued to have SRH with hypoxemia and 
BiPAP intolerance. Developmental status and aggression made 
adherence challenging. Throughout his hospitalization, interven-
tions by the sleep team aimed to develop a positive relationship 
with him and the BIPAP therapy (including mask fitting, changing 
PAP settings, medication use (hydroxyzine), behavioral interven-
tions (e.g., play therapy, positive reward systems), etc. BiPAP com-
pliance improved to 90% and more than 4 hours with normal AHI.
Conclusion: PWS is a genetic syndrome associated with SDB 
and an abnormal hypercapnic ventilatory response with higher 
arousal thresholds leading to SRH. Individuals with PWS 
are at risk for OSA, but those with оbeѕity are at higher risk. 
Obesity contributes to changes in anatomy, metabolic demand, 
cardiopulmonary reserve, ventilation, circulation, and pharma-
cokinetics that require special consideration. It is important to 
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pursue treatment of SDB, to avoid serious/fatal consequences 
if  left untreated. PAP intolerance and inadequate compliance in 
PWS are challenging; medications, behavioral interventions, and 
desensitization are viable options for improvement.
Support (if any): 

Abstract citation ID: zsaf090.1449

1449
A LEAD IN THE CASE OF A PATIENT WITH 
A MALFUNCTIONED HYPOGLOSSAL NERVE 
STIMULATOR
Drew Robinson1, Patricia Patterson1, Puneet Aulakh1

1 University of Alabama at Birmingham

Introduction: Obstructive Sleep Apnea (OSA) is a disorder char-
acterized by reduced airflow (hypopneas) or cessation of airflow 
(apneas) 10 seconds in duration or longer. Continuous Positive 
Airway Pressure (CPAP) is the mainstay of treatment for OSA, 
but its effectiveness is limited by patient adherence. Alternative 
treatments are limited by patient adherence, morbidity, and subop-
timal efficacy. Hypoglossal Nerve Stimulator (HNS) is a surgically 
implanted device stimulating tongue protrusion and is an effective 
treatment for moderate to severe OSA in patients intolerant of 
CPAP. Complications are minimal with most being procedure and 
device-related discomfort as well as temporary tongue weakness.
Report of case: A 71 year male with history of obstructive 
sleep apnea (OSA) with apnea hypopnea index (AHI) of 26.9/
hour with lowest oxygen saturation of 83% intolerant of CPAP 
underwent hypoglossal nerve stimulator implantation. He was 
lost to follow-up and returned to sleep clinic 28 months after 
initial presentation. At that visit, he reported a sensation of his 
tongue being pinched despite being set at the lowest level and 
was unable to use the device despite multiple attempts made at 
adjusting settings. The patient was later found to have a heter-
ogenous thyroid mass ultimately requiring thyroidectomy fol-
lowing a nondiagnostic fine needle aspiration with pathology 
confirmed medullary thyroid carcinoma. Following surgery, he 
noted that the HNS remote control was unable to connect to 
his HNS device. The issue persisted despite resetting the HNS 
device using the programmer in the clinic. Chest radiography 
was obtained for further evaluation, which demonstrated a fore-
shortened stimulation lead terminating over the right hemitho-
rax concerning for inadvertent device lead excision during the 
thyroidectomy. Histopathology confirmed presence of a wire 
device measuring 16 cm. The patient followed up with his ENT 
surgeon and requested HNS device explantation.
Conclusion: This case report illustrates a unique and potential 
complication that may be encountered in patients with HNS 
implantation undergoing head and neck surgical procedures. 
This case also highlights the need for special consideration to 
surgical approach and technique in patients with HNS implanta-
tion needing to undergo head and neck surgery.
Support (if any): 

Abstract citation ID: zsaf090.1450

1450
TRAUMA-ASSOCIATED SLEEP DISORDER WITH 
DREAM ENACTMENT BEHAVIOR
Zachary Sherman1, Albert Vacheron1, Rabin Shrestha1, Amado 
X. Freire1

1 University of Tennessee Health Science Center

Introduction: Trauma-associated sleep disorder (TASD) is a 
proposed parasomnia that, while sharing criteria with REM-
behavior disorder (RBD) remains under-recognized by clini-
cians. It is more common in the veteran population, and lacks 
clear guidelines on treatment, especially when accompanied by 
dream enactment behavior.
Report of case: A 67 year-old Gulf War veteran presented to 
sleep clinic with over 30 years of frequent dream enactment 
behavior (DEB). He has a concurrent history of insomnia, 
depression, and PTSD. Military service lasted 23 years, with 
active combat 1990-1991. DEB started then, as frequently as 
5-7 times weekly. Behaviors include throwing nearby items, 
jumping out of bed, crawling on the floor, swinging, and yell-
ing. The patient can only intermittently recall corresponding 
dreams. He has no tremor, shuffling gait, or change in handwrit-
ing. Neurological exam showed no cogwheel rigidity or resting 
tremor. He was diagnosed with trauma-associated sleep disor-
der and started on melatonin in 2017. Even with doses up to 
15 mg there was no effect on parasomnia frequency or intensity, 
or any effect on sleep length or latency. He tried prazosin and 
doxazosin without improvement. These were stopped for side 
effects. Nighttime nausea and dizziness from other medication 
prevented starting clonazepam. He was later started on amitrip-
tyline, which helped with sleep onset, but did not affect paras-
omnia. The patient is averse to group therapy because hearing 
others’ trauma has previously made his nightmares worse. The 
planned treatment is 1-on-1 image rehearsal therapy.
Conclusion: TASD with DEB is a parasomnia not discussedin 
the ICSD-3-TR. Proposed mechanisms include hyperactivity 
in the locus coeruleus and peri-LC structures, as seen in PTSD, 
chronic stress, and psychiatric medications. TASD features 
nightmares that can occur in REM and NREM sleep and should 
be considered in any veteran with dream enactment. IRT is a 
non-pharmacologic treatment for PTSD-associated nightmares, 
but its effect on DEB is unclear, with only case reports. This 
patient has a decades-long history of DEB, but no signs of other 
neurological illnesses. The risk of evolution to true RBD and of 
developing alpha-synucleinopathies in these patients need to be 
clarified.
Support (if any): 

Abstract citation ID: zsaf090.1451

1451
LONG-STANDING HALLUCINATIONS, A RARE 
PRESENTATION OF LEWY BODY DEMENTIA
Kanza Zahid1, Alcibiades J. Rodriguez1, Kammi Grayson1

1 NYU Langone Medical Center

Introduction: Lewy Body Dementia (LBD) is a neurodegener-
ative disorder characterized by cognitive fluctuations, visual 
hallucinations, and parkinsonian features. While visual halluci-
nations are common in LBD, their early and prolonged presenta-
tion without significant cognitive decline is rare. This case report 
describes a patient with a 13-year history of visual hallucinations 
preceding the diagnosis of LBD, highlighting the importance of 
recognizing atypical presentations of this condition.
Report of case: A 79-year-old female presented with a 13-year 
history of complex, well-formed visual hallucinations with pre-
served insight. The hallucinations occurred during sleep transi-
tions and when her eyes were closed, consisting of scary animals 
and recreated daily events. She experienced 4-5 episodes per week 
without auditory components or delusions. The patient’s medical 
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history included autoimmune hemolytic anemia, giant cell arte-
ritis, cardiovascular disease, sleep apnea, insomnia, and anxiety. 
Neurological examination revealed axial and upper limb rigid-
ity, more pronounced on the right side, mild postural and action 
tremor in both upper extremities, and gait abnormalities. Cognitive 
assessment showed mild impairment (MoCA 23/30) with deficits 
in visuospatial/executive function, naming, attention, and delayed 
recall. Diagnostic workup included normal visual examination, 
polysomnography ruling out REM sleep behavior disorder, and 
normal EEG.Brain MRI showed mild chronic microvascular 
ischemic disease and a left sphenoid meningioma. FDG-PET 
revealed hypometabolism in bilateral temporal, lateral occipital, 
mesial frontal lobes, and cerebellar hemispheres, aligning with 
findings in DLB and supporting the diagnosis. DaT scan showed 
normal uptake. Autonomic testing demonstrated moderate abnor-
mal sweating in hands and feet, decreased Valsalva ratio, and labile 
blood pressure. UPSIT score indicated moderate microsmia.
Conclusion: This case highlights the importance of consider-
ing LBD in patients with long-standing visual hallucinations, 
even in the absence of significant cognitive decline or typical 
parkinsonian features. The prolonged prodromal period with 
predominantly psychiatric symptoms underscores the need for 
comprehensive evaluation and long-term follow-up in elderly 
patients presenting with visual hallucinations. The combination 
of visual hallucinations, mild cognitive impairment, subtle par-
kinsonian signs, autonomic dysfunction, and specific FDG-PET 
findings supports the diagnosis of LBD. This case emphasizes 
the heterogeneity of LBD presentations and the potential for 
extended periods of isolated psychiatric symptoms before the 
emergence of more classical features.
Support (if any): 

Abstract citation ID: zsaf090.1452

1452
RESOLUTION OF PULMONARY HYPERTENSION WITH 
PAP IN A PATIENT WITH ACHONDROPLASIA AND 
SEVERE OSA
Caroline Dooley1, Sonal Malhotra1

1 Baylor College of Medicine

Introduction: Achondroplasia is an autosomal dominant skele-
tal dysplasia that results in short stature, midface hypoplasia, and 
craniocervical junction constriction, resulting in sleep disordered 
breathing. Cases of pulmonary hypertension (PH) in patients 
with achondroplasia have been attributed to chronic hypoxemia 
in the setting of obstructive sleep apnea (OSA), central apnea 
caused by cervicocranial compression, as well as congenital lung 
hypoplasia. OSA can cause or worsen PH, presumably related to 
increased pulmonary vascular resistance from alveolar hypoxia. 
Management of OSA can lead to improvements in, or resolution 
of, PH. We present a case of PH in the setting of severe OSA in 
which vasodilators could be discontinued after successful control 
of OSA with PAP.
Report of case: A now 3 year old male with achondroplasia, 
severe OSA, and PH was referred to sleep medicine at 4 months 
of age for snoring and respiratory distress. Polysomnogram 
revealed severe OSA with an oAHI of 25.1/hour, CAI of 0/hr, 
SpO2 nadir of 77%, and TcCO2 max of 67 mmHg, successfully 
treated with supplemental oxygen. He was subsequently admit-
ted for acute hypoxemic respiratory failure with evidence of right 
heart failure, and discharged on continuous positive airway pres-
sure (CPAP). One month later he was admitted for bronchiolitis 

and started on sildenafil, given elevated right ventricular pres-
sures on transthoracic echocardiogram (TTE) despite CPAP. 
Brain MRI showed severe osseous stenosis of the foramen 
magnum and cervical spinal canal at the C1 level for which he 
underwent surgical decompression. He was discharged on CPAP, 
however he was not able to tolerate PAP at home, thus a repeat 
PSG was obtained and BPAP was recommended. Following 
this he was admitted for RSV, and was transitioned to Average 
Volume Assured Pressure Support (AVAPS) with increased com-
pliance. Repeat TTE showed no evidence of PH, and he was 
weaned off  sildenafil, with no change in TTE.
Conclusion: Individuals with achondroplasia have an increased 
risk of central and obstructive sleep apnea, both of which are 
associated with PH. This case demonstrates resolution of PH 
after treatment of OSA with PAP, allowing discontinuation of 
vasodilator therapy, highlighting the importance of OSA man-
agement in preventing and improving long term sequelae.
Support (if any): 

Abstract citation ID: zsaf090.1453

1453
AN UNEXPECTED SEVERE SIDE EFFECT FOLLOWING 
MODAFINIL USE
Andrea Margarita A. Saludes1, Steven Holfinger1, Gabriel Sraha1

1 The Ohio State University Wexner Medical Center

Introduction: Modafinil is a widely prescribed wakefulness-pro-
moting agent used to treat narcolepsy and other sleep disor-
ders. It is generally well-tolerated. Common side effects include 
headache, nausea, and back pain. Rare but serious adverse 
effects, including Stevens-Johnson syndrome and multi-organ 
hypersensitivity reactions, have been reported. However, to our 
knowledge, severe neuropathic pain has not been reported as an 
adverse reaction to modafinil.
Report of case: A 25-year-old female with a recent diagnosis 
of narcolepsy type II was started on modafinil. An initial dose 
of 100 mg caused mild headache and appetite suppression. 
Increasing the dose to 200 mg adequately improved her daytime 
sleepiness and was continued. Three weeks after initiation, she 
developed severe, diffuse muscle and joint pain accompanied by 
a fever of 101.4°F, facial and eye redness, and a severe head-
ache. She sought care at an urgent care facility, where no rash 
was noted. Flu and COVID-19 tests were negative, and modaf-
inil was temporarily discontinued. One week later, she resumed 
200 mg modafinil and experienced a recurrence of headaches 
and appetite loss. The following day, she had five syncopal epi-
sodes. The next morning, after taking 100 mg modafinil with 
coffee, she developed pins-and-needles sensations in her hands 
and feet, which gradually progressed proximally. This worsened 
into severe, deep, burning neuropathic pain and cramping mus-
cle pain involving her back, buttocks, and arms. She presented 
to the emergency department, where examination revealed no 
rash, swelling, or erythema but showed 4/5 muscle strength in 
the lower extremities and normal sensation. Initial labs showed 
elevated white blood cell count and mild elevations in CK, ESR, 
and CRP. Iron deficiency was noted. Additional testing, includ-
ing autoimmune myopathy and myositis panels, TSH, vitamin 
levels, and MRI of the brain and spine, was unremarkable. 
Oxycodone, gabapentin, and compression wraps provided sig-
nificant relief. She was discharged on day 3, and her symptoms 
and labs normalized within a few days. Follow-up labs a week 
later showed further improvement.
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Conclusion: Though modafinil is generally well-tolerated, this 
case highlights a severe reaction of neuropathic pain closely 
linked to modafinil administration. This emphasizes the need for 
clinicians to remain vigilant for delayed adverse reactions when 
using modafinil.
Support (if any): 

Abstract citation ID: zsaf090.1454

1454
COMBINATION THERAPY: HYPOGLOSSAL NERVE 
IMPLANT AND CUSTOM MANDIBULAR ADVANCEMENT 
DEVICE
Aaron Glick1, Adishi Ranjan2, Uriet Dewan3, Caroline Dooley4, Sue 
Ellen Richardson1, Supriya Singh4

1 University of Texas Health Science Center Houston School of 
Dentistry, 2 University of Central Florida College of Medicine, 3 St. 
George’s University, 4 Baylor College of Medicine

Introduction: Obstructive sleep apnea (OSA) is a sleep disorder 
characterized by recurrent episodes of airway obstruction dur-
ing sleep. Hypoglossal nerve stimulation (HGNS) is an emerging 
treatment option for patients who are intolerant to continuous 
positive airway pressure (CPAP) therapy.
Report of case: A 62-year-old male with history of  generalized 
anxiety disorder presented to the sleep clinic seeking alterna-
tive treatments for OSA. He reported daytime sleepiness, loud 
snoring, and bruxism. He had previously been intolerant to 
CPAP due to anxiety and discomfort. A drug-induced sleep 
endoscopy was performed, confirming the patient as a suita-
ble candidate for HGNS. His initial polysomnography (PSG) 
revealed an AHI of  50 events per hour, indicating severe OSA. 
The patient underwent HGNS implantation. Following acti-
vation of  the device, he reported a significant improvement in 
sleep quality and increased daytime alertness. A follow-up PSG 
indicated a reduction in AHI from 50/hr to 11/hr, demonstrat-
ing the substantial effectiveness of  HGNS therapy. Despite the 
improvement in AHI, which was now in the mild range, the 
patient continued to experience persistent snoring and brux-
ism. An oral examination revealed considerable tooth attrition. 
The dental team was consulted, leading to the removal of  all 
maxillary teeth. A plan was established to restore the edentu-
lous maxilla with a complete denture. Given the anticipated 
delay in denture fabrication and persistent bruxism injuring 
the gums, a custom-fabricated mandibular advancement device 
(EVO) was created. This unusual approach involved anchoring 
the device to the maxillary arch, accommodating the patient’s 
edentulous status. A home sleep apnea test was conducted with 
the hypoglossal nerve stimulator activated and the oral appli-
ance in place. The result was a reduction in both AHI to 2/hr 
and bruxism therefore limiting the damage to the upper gums. 
The combination of  HGNS therapy and the custom man-
dibular advancement device proved effective in managing the 
patient’s OSA and bruxism.
Conclusion: HGNS was successfully used in this case to treat 
severe OSA in a patient who was intolerant to CPAP. The 
addition of  a custom mandibular advancement device in an 
edentulous patient underscores the adaptability of  treatment 
strategies. The combination therapy emphasizes the importance 
of  personalized and multidisciplinary approaches to treating 
OSA.
Support (if any): 

Abstract citation ID: zsaf090.1455

1455
INTERPRETING POLYSOMNOGRAM IN THE PRESENCE 
OF DEEP BRAIN STIMULATOR ARTIFACT
Elen Gusman1, Aaron Thomas1, William Zhong2, Alon Y. Avidan3

1 David Geffen School of Medicine at the University of California 
Los Angeles and VA Greater Los Angeles Healthcare System, 2 
David Geffen School of Medicine at the University of California 
Los Angeles, 3 UCLA Sleep Disorders Center

Introduction: The application of polysomnography (PSG) for 
the evaluation of Obstructive Sleep Apnea (OSA) and REM 
sleep behavior disorder (RBD) presents a unique challenge in 
the setting of neurostimulation, such as Deep Brain Stimulation 
(DBS). DBS delivers high frequency pulse stimulation to the 
brain, which results in artifact that obscures sleep staging. We 
present a case that illustrates the presence of artifact in a patient 
with Parkinson’s disease (PD) treated with DBS who presented 
for evaluation of OSA and dream enactment behavior (DEB).
Report of case: A 60-year-old male with PD status post bilat-
eral subthalamic nucleus DBS presented for evaluation of OSA 
and DEB. The patient underwent PSG with extended EMG 
montage. He declined to turn off  his DBS device. During the 
PSG, a 125 Hz artifact obscured the EEG, EOG, EKG, and chin 
EMG channels. The DBS artifact was characterized by a series 
of narrow-band components at the harmonic frequency of the 
DBS generator with a pulse width of 60 and 125 Hz. While the 
DBS artifact hindered our ability to stage sleep and evaluate the 
patient for REM sleep without atonia (RSWA) in the chin, it 
did not compromise our ability to score respiratory events and 
RSWA in the limbs. The PSG confirmed OSA with an AHI 8.7/
hr and RBD based on an episode of shouting and abrupt move-
ment during sleep as well as RSWA in the limb EMG.
Conclusion: This case demonstrates the unique challenges of 
PSG scoring and interpretation in the setting of DBS. When 
clinically indicated, PSG with expanded EMG montage provides 
a high diagnostic yield of OSA and RBD despite DBS artifact. 
Several interventions can be used to suppress DBS artifact on 
PSG, including using matched filtering and frequency-domain 
Hampel filtering to remove outliers. Turning off  the DBS is an 
option as well, however this often results in the emergence of 
tremor artifact in patients with PD. With the increased use of 
neurostimulation among patients who are likely to be evaluated 
for sleep disorders, this case highlights the importance of recog-
nizing DBS artifact on PSG.
Support (if any): 

Abstract citation ID: zsaf090.1456

1456
IMPACT OF COMORBIDITIES ON PHRENIC NERVE 
STIMULATION THERAPY FOR CENTRAL SLEEP APNEA: 
TWO EXPLANTATION CASES
William Rosales1, Adishi Ranjan2, Supriya Singh1, 
Antara Mallampalli1, Velamuri Kanta1

1 Baylor College of Medicine, 2 University of Central Florida 
College of Medicine

Introduction: Central sleep apnea (CSA) and Cheyne-Stokes res-
piration (CSR) frequently occur in patients with congestive heart 
failure (CHF), particularly those with reduced ejection fraction 
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(EF). This report details two cases of CHF patients with CSA 
who failed BiPAP therapy and were treated with phrenic nerve 
stimulator (PNS; the Remedē® system) but required eventual 
explantation. Both cases demonstrate how comorbidities influ-
enced outcomes.
Report of case: Patient 1: CHF with Insomnia and CSA A 
65-year-old male with CHF (EF 20%), CSA, hypertension, 
and anxiety experienced persistent insomnia despite BiPAP 
S/T (spontaneous/timed) therapy. A phrenic nerve stimulator 
was implanted, resulting in improvements in CSA episodes 
and maintenance insomnia. However, initiation insomnia per-
sisted, aggravated by the patient sensing device activity during 
sleep. Cognitive Behavioral Therapy for Insomnia (CBTi) was 
attempted but provided no significant relief. The patient ulti-
mately requested device explantation due to ongoing sleep 
disturbances. Patient 2: CHF with Severe COPD and CSA A 
72-year-old male with CHF (EF 30%), CSA, and severe COPD 
who also failed PAP therapy for the sleep apnea. Following PNS 
implantation, the patient initially reported improvements in 
CSA symptoms. However, a COPD exacerbation led to severe 
cough, which persisted despite treatment with antibiotics and 
steroids, and resulted in device lead displacement. Given the 
risk of recurrent lead displacement, the decision was made to 
explant the device. These cases highlight the challenges in treat-
ing CSA in CHF patients, particularly when comorbid condi-
tions like insomnia and COPD are present. Patient 1: While 
PNS improved CSA symptoms and maintenance insomnia, 
unresolved initiation insomnia pointed to the need for tailored 
insomnia management in CSA cases. Patient 2: Illustrates the 
impact of respiratory comorbidities like COPD on CSA therapy 
with PNS, complicating device efficacy.
Conclusion: Phrenic nerve stimulation offers a promising alter-
native for managing CSA in CHF patients, but success depends 
heavily on the presence of comorbid conditions. Insomnia and 
respiratory disorders can significantly hinder treatment out-
comes, as illustrated by our cases. Optimizing care requires per-
sonalized, integrative approaches, including consideration of all 
comorbidities, to improve therapeutic success.
Support (if any): 

Abstract citation ID: zsaf090.1457

1457
THE DOUBLE-EDGED PILL: PEDIATRIC 
AUGMENTATION OF RLS WITH GABAPENTIN
Andrea Nguyen1, Andrew Valenzuela2

1 University of Arizona – Phoenix, 2 Banner University Medical 
Group

Introduction: The American Academy of Sleep Medicine 
(AASM) updated its guidelines on restless leg syndrome (RLS), 
advising reduced use of dopamine agonists due to side effects 
like augmentation. While gabapentin shows low augmentation 
rates (~0.9%) in adults, limited data exist for pediatric cases. This 
report highlights treatment-resistant RLS in a 10-year-old male, 
potentially involving gabapentin-related augmentation.
Report of case: A 10-year-old with mild obstructive sleep apnea 
(OSA) and significant atopy presented with chronic nocturnal 
leg tingling relieved by movement. Family history included RLS 
in his father and pregnancy-related symptoms in mother. Labs 
were unremarkable, including ferritin at 85 ng/mL. X-rays ruled 
out lower extremity malignancy. Neurology consultation yielded 
no additional guidance. Oral iron therapy failed to improve 

symptoms. Gabapentin was initiated and titrated with resolu-
tion of symptoms. After one year, symptoms worsened despite 
gabapentin. The mother explored alternative therapies including 
transcutaneous electrical nerve stimulation unit, compression, 
massage, and magnesium, with minimal relief. Ferritin dropped 
to 47 ng/mL; oral iron was resumed. Symptoms escalated and 
occurred earlier in the day, raising concerns of gabapentin-in-
duced augmentation. Gabapentin was weaned, and pregabalin 
was considered but declined due to parental concerns of side 
effects. Benzodiazepines were also avoided due to a family his-
tory of substance misuse. CPAP therapy for mild OSA was 
poorly tolerated despite multiple adjustments. Eventually, the 
mother agreed to trial IV ferric carboxymaltose with pending 
improvement.
Conclusion: This adolescent initially responded to gabapentin, 
requiring high doses to control RLS. Occurrence of symptoms 
earlier in the day with increasing severity suggested augmen-
tation. Co-morbid uncontrolled OSA may have contributed, 
though pediatric adherence to CPAP can be challenging. This 
case highlights a fairly underreported phenomenon of gabapen-
tin-induced augmentation in pediatric RLS. This highlights the 
complexities of managing restless leg syndrome in children and 
emphasizes the need for more research and treatment strategies 
in the pediatric population.
Support (if any): 

Abstract citation ID: zsaf090.1458

1458
NON-24-HOUR SLEEP-WAKE CIRCADIAN RHYTHM 
DISORDER IN A 44-YEAR-OLD SIGHTED WOMAN
Francis Paul D. Battung1, Claire L. Wendling1

1 Dartmouth-Hitchcock Medical Center

Introduction: Non-24-hour sleep-wake rhythm disorder has typ-
ically been a diagnosis associated with blindness, in which the 
retino-hypothalamic tract does not convey a diurnal light signal 
to the suprachiasmatic nucleus. In this situation, sleep onset is 
not entrained with environmental cues to maintain a 24-hour 
pattern, and it naturally drifts away from the earth’s light-dark 
cycles due to the underlying biological clock in humans, which 
has a day-length of 24.2 hours. Sighted individuals with this cir-
cadian disorder are rare and likely have a different etiology for 
their symptoms.
Report of case: Patient is a 40-year-old woman with past med-
ical history of obesity and bipolar affective disorder seen at 
Dartmouth-Hitchcock Sleep Disorders Center due to long his-
tory of circadian disruption including daytime sleepiness and 
difficulty sleeping at night. She described a pattern of going to 
sleep approximately 1 hour later every night in a progressive 
fashion, leading to an inability to maintain a stable sleep sched-
ule. She reported 2 prior sleep studies which were negative for 
sleep-disordered breathing. She stated that she was disabled and 
had no structured daytime activities, spending most of the day 
on the same couch where she slept at night. She also reported 
dozing briefly after eating on a regular basis. Regarding possible 
parasomnia symptoms, she had experienced sleep paralysis on 
venlafaxine but had no cataplexy symptoms. She had also expe-
rienced hallucinations while awake, but not while falling asleep 
or waking up. During most recent visit, HST and Actigraphy 
were ordered to further assess reported symptoms. Results of the 
HST showed an REI 4% of 3/hour, with a minimum SpO2 of 
86% and a mean SpO2 of 94%. Results of the 4-week actigraphy 



A626

C. Case Reports  Case Reports from Clinical Trainees

SLEEP, Volume 48, Supplement 1, 2025

showed a progressive shift in bedtime over the 4-week period, 
associated with a progressively later wake time.
Conclusion: Although very rare, sighted individuals could pres-
ent with a non-24-hour sleep-wake rhythm disorder and is likely 
to have a different etiology for their symptoms. This is an inter-
esting case report about a sighted 40-year-old woman presenting 
with an actigraphy showing a pattern of sleep approximately 1 
hour later every night in a progressive fashion.
Support (if any): 

Abstract citation ID: zsaf090.1459

1459
THE GROWTH HORMONE DILEMMA IN PRADER-
WILLI SYNDROME: BALANCING OBSTRUCTIVE 
SLEEP APNEA RISK WITH THE BENEFITS OF GROWTH 
HORMONE THERAPY
Prashant Kumar Singh1, Jason Bronstein1

1 Icahn School of Medicine at Mount Sinai

Introduction: Recombinant growth hormone therapy (rGHT) 
should be considered for patients with Prader-Willi syndrome 
(PWS). However, rGHT increases the risk of lymphoid hyper-
plasia (LH), potentially worsening obstructive sleep apnea 
(OSA). Case reports have linked rGHT and LH to sudden death 
during the initial treatment phase. Current guidelines recom-
mend sleep oximetry, preferably completed by polysomnography 
(PSG), before starting rGHT in all patients, and repeating it and 
obtaining ENT assessment 3–6 months after initiation. We pres-
ent a child with PWS who developed LH after starting rGHT, 
leading to rGHT discontinuation due to safety concerns, despite 
sleep apnea resolution. This case raises questions about whether 
rGHT should be withheld in patients with LH without signifi-
cant sleep apnea, considering its long-term benefits.
Report of case: The patient was seen at age 7 weeks for hypoto-
nia. Genetic testing confirmed PWS. Before starting rGHT, PSG 
revealed severe sleep apnea, primarily central. ENT evaluation 
showed no LH, and rGHT was initiated. Following therapy, ton-
sillar hypertrophy was identified, leading to discontinuation of 
rGHT. Repeat PSG was normal, but due to reports of sudden 
death in patients with LH, rGHT was withheld for over a year. 
Patient’s BMI rapidly increased, muscle tone decreased, and sub-
sequent sleep study revealed mild OSA.
Conclusion: Patients with PWS have high annual mortality 
(~3%), but there is no evidence to suggest rGHT increases this 
risk. Multiple studies found no increase in OSA-related mortal-
ity while receiving rGHT in PWS. More evidence-based guide-
lines are needed to clarify whether rGHT should be withheld 
in cases of LH without clear worsening of OSA. Withholding 
rGHT should carefully be considered on a case-by-case basis, as 
this can deprive patients from the benefits of rGHT.
Support (if any): 

Abstract citation ID: zsaf090.1460

1460
PERSISTENT NOCTURNAL TACHYPNEA IN CENTRAL 
SLEEP APNEA: UNMASKING THE ROLE OF 
CARDIOGENIC OSCILLATIONS
Huzaifa Wasanwala1, W. McDowell Anderson1, Karel Calero1

1 University of South Florida Morsani College of Medicine

Introduction: Nocturnal tachypnea is commonly linked to central 
sleep apnea (CSA) with Cheyne-Stokes breathing (CSB), a pattern 

of nocturnal tachypnea alternating with apneas. Persistent noc-
turnal tachypnea in the setting of CSA, however, is unusual and 
can result from cardiogenic oscillations (COs)—cyclic intratho-
racic pressure changes during the cardiac cycle—which mimic 
inspiratory efforts and trigger bilevel positive airway pressure 
(PAP) devices, leading to inappropriate initiation of tachypnea.
Report of case: An 83-year-old man with a history of moderate 
obstructive sleep apnea (OSA), central sleep apnea, and heart 
failure with reduced ejection fraction (HFrEF), presented with 
complaints of nocturnal tachypnea observed by his wife. The 
patient had a 20-year history of OSA, initially managed with 
continuous positive airway pressure (CPAP). However, as his 
heart failure progressed, he developed CSA. He transitioned to 
adaptive servo-ventilation (ASV), which provided better control 
of his central apneic events. Following a myocardial infarction, 
his ejection fraction declined to 25%, prompting a switch from 
ASV to bilevel PAP with a backup rate, given the increased risk 
of cardiovascular mortality associated with ASV therapy in 
patients with reduced EF. While on bilevel PAP, the patient’s 
wife noted persistent episodes of tachypnea during the night. A 
Nox T3 portable home sleep study demonstrated central apneas 
with fluctuating respiratory rates (14–56 breaths/min), resem-
bling CSB. However, bilevel PAP compliance reports revealed 
persistently elevated tachypnea (95th percentile respiratory rate: 
33 bpm). Given the discrepancy, inappropriate triggering by 
COs was suspected. The trigger sensitivity on the bilevel PAP 
device was reduced to a lower setting. Follow-up compliance 
data revealed significant improvement: the 95th percentile res-
piratory rate decreased to 22 bpm, and the triggered percentage 
for detected spontaneous breaths dropped from 93% to 42%. By 
lowering the sensitivity, the device became less prone to trigger-
ing from minor, non-respiratory airflow generated by cardio-
genic oscillations. Two years of follow-up observations reveal 
continued resolution of nocturnal tachypnea.
Conclusion: Persistent nocturnal tachypnea in CSA patients 
with heart failure may result from an interplay between CSB and 
COs triggering bilevel PAP devices. Adjusting trigger sensitivity 
effectively reduced CO-induced over-triggering, allowing for an 
accurate assessment of the patient’s respiratory pattern.
Support (if any): 

Abstract citation ID: zsaf090.1461

1461
SLEEPING WITH THE ENEMY: CPAP THERAPY 
PARADOXICALLY WORSENS SLEEP APNEA
Aarti Duggal1, Alka Bora1, Jonathan C. Jun2

1 Johns Hopkins University School of Medicine, 2 Johns Hopkins 
University

Introduction: Obstructive sleep apnea (OSA) is often treated 
with continuous positive airway pressure (CPAP) therapy. We 
present a case wherein CPAP therapy paradoxically worsened 
OSA.
Report of case: A 35-year-old man presented to Johns Hopkins 
Sleep Medicine Clinic endorsing excessive daytime sleepiness, 
with an Epworth Sleepiness Scale rating of 11. Several years 
prior, he had a home sleep apnea test that reportedly demon-
strated severe OSA. He was treated briefly with CPAP but was 
unable to continue CPAP therapy after an insurance change. He 
also gained significant weight in the interim. We recommended 
a repeat sleep study, with findings of severe OSA as indicated by 
an apnea-hypopnea index (AHI) of 89.9 events per hour and an 
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oxygen nadir of 79%. Due to OSA severity, the patient’s study 
was split to include CPAP titration. Surprisingly, CPAP induced 
even worse OSA, with pressures from 6 to 12 cm H2O demon-
strating persistent inspiratory flow limitation. There was some 
improvement noted at a pressure of 14 cm H2O before the study 
ended. The patient preferred an oronasal mask interface during 
the study due to impaired nasal breathing. Ultimately, the patient 
was advised to wear CPAP at a pressure of 16 cm H2O with the 
oronasal mask interface tested. Thirty-day adherence data for 
CPAP use demonstrated appropriate adherence with a residual 
AHI of 2.1 events per hour. He reported an improvement in day-
time sleepiness and expressed satisfaction with his treatment.
Conclusion: Our case demonstrates that CPAP therapy para-
doxically worsened OSA during a titration study. We speculate 
that this phenomenon was caused by using an oronasal mask 
interface, which can cause posterior displacement of the tongue 
when air enters the mouth. We will continue to encourage the 
patient to switch to a nasal mask when he feels it tolerable, as we 
know several studies demonstrate that oronasal mask interfaces 
are often associated with lower CPAP tolerability, higher CPAP 
pressure requirements, and higher residual AHI scores.
Support (if any): 

Abstract citation ID: zsaf090.1462

1462
WHAT A PICKLE. A CASE OF HYPOGLOSSAL NERVE 
STIMULATOR DISPLACEMENT
Christopher G. Simone1, Dina Kianoury1

1 Medstar Georgetown University Hospital

Introduction: Hypoglossal nerve stimulators (HNS) provide an 
alternative treatment for obstructive sleep apnea (OSA) in patients 
intolerant to CPAP machines. These devices are surgically placed, 
typically with the generator anchored above the pectoralis major 
muscle and under the fat pad on the right side of the chest. While 
complications are rare, displacement is the most common reason 
for revision surgery. We present a case of HNS generator dislodg-
ment following exertion during a pickleball game.
Report of case: A 66-year-old female with severe OSA and CPAP 
intolerance had an HNS implanted in June 2022. In May 2023, 
she experienced neck pain and noticed a lump on her right chest 
while playing pickleball. She pressed the lump and continued 
playing. Over the next few days, her sleep quality declined, and 
her OSA symptoms reappeared. Suspecting device dislodgment, 
she visited her otolaryngologist, who confirmed the device had 
been dislodged and was mobile in the chest wall. She underwent 
successful revision surgery in June 2023, followed by significant 
improvement in her sleep apnea symptoms.
Conclusion: This case highlights the overlooked risks associated 
with implantable surgical devices. While detailed data on HNS 
complications are limited, the risks tied to implantable cardiac 
devices are well documented. Among the most common reasons 
for cardiac device dislodgment include intense physical exertions 
or trauma. Although pickleball is not the most intensive physical 
activity, the repetitive motion needed in the sport can potentially 
increase the risk of device dislodgment. The MAUDE database 
does not list device migration among the most common com-
plications, but reported migrations have risen as more data has 
been collected. A literature review does not reveal any reported 
cases of HNS dislodgment following physical exertion in activ-
ities requiring arm swinging. Case reports on HNS device dis-
lodgment suggest that obesity and abundant breast tissue are 

risk factors for device migration, with no mention of physical 
activity being a risk factor. This case identifies upper arm exer-
tion as a potential risk factor for HNS device migration. Further 
research and incident reporting are necessary.
Support (if any): 

Abstract citation ID: zsaf090.1463

1463
NARCOLEPSY TYPE 2 FOLLOWING MYCOPLASMA 
PNEUMONIA INFECTION
Nawaz Rupani1, Ayesha Quadri1, Jag Sunderram2

1 Robert Wood Johnson Hospital - New Brunswick, 2 Rutgers 
Robert Wood Johnson Medical School

Introduction: Narcolepsy is an uncommon sleep disorder char-
acterized by excessive daytime sleepiness, cataplexy, hypnagogic 
hallucinations, sleep paralysis, low levels of hypocretin-1 in 
the CSF, and a strong association with the HLA DQB1*0602 
allele. Secondary narcolepsy has been associated with infections 
including Streptococcus Pyogenes, COVID-19, influenza H1N1 
and the H1N1 vaccination. To date, there is one reported case of 
narcolepsy type 1 (NT1) associated with M. Pneumonia infec-
tion in a pediatric patient. We report a case of narcolepsy type 2 
(NT2) following M. pneumonia infection in an adult.
Report of case: A 33-year-old female with a history of severe 
persistent asthma, obesity, depression and PTSD who presented 
to sleep clinic with excessive daytime sleepiness for the past 8 
months. She was initially hospitalized for an asthma exacerba-
tion and found to have positive mycoplasma pneumonia IgM 
antibodies. Two weeks after discharge, she reports increased 
sleep requirements of 20 hours per day, auditory hypnogogic 
hallucinations, and infrequent episodes of sleep paralysis. Two 
months before her clinic visit, she fell asleep while driving, caus-
ing a motor vehicle accident. She denied symptoms of cataplexy. 
Her ESS was 19. Given an unremarkable physical exam, cranial 
imaging was deferred. Overnight polysomnogram showed posi-
tional sleep apnea with an overall AHI of 7. The five naps MSLT 
showed mean sleep latency of 4.4 minutes, 2 SOREMs, and neg-
ative urine drug screen. HLA DQB1*0602 was positive but she 
declined CSF analysis for hypocretin levels. She was treated with 
Modafinil 200 mg twice daily. However, due to persistent sleepi-
ness she is awaiting approval to start Pitolisant.
Conclusion: NT1 is believed to be autoimmune mediated given 
the strong genetic association with HLA DQB1*0602 which reg-
ulates T‐cell immunity. Several articles have reported the devel-
opment of NT1 following infections, especially streptococcal 
infections, influenza, and most recently, COVID-19. This case 
highlights the development of NT2 following mycoplasma pneu-
monia infection and suggests a similar pathophysiology mecha-
nism resulting in a partial loss of hypocretin producing cells. The 
hypothesized mechanisms include cytokine storm, hyper‐activa-
tion of the immune system and molecular mimicry.
Support (if any): 

Abstract citation ID: zsaf090.1464

1464
KLEINE-LEVIN SYNDROME AND EMERGENT MANIC 
SYMPTOMS IN A YOUNG PATIENT AFTER RAMELTEON 
INITIATION: A CASE REPORT
Yoel Green1, Emmanuel Mignot1

1 Stanford University
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Introduction: Kleine-Levin Syndrome (KLS) is a rare central 
disorder of hypersomnolence characterized by episodes of exces-
sive sleep, altered behavior (e.g., hyperphagia, hypersexuality), 
and cognitive dysfunction. This case describes a young patient 
with KLS who developed emergent manic symptoms following 
the initiation of ramelteon, a melatonin receptor agonist.
Report of case: A 15-year-old male presented with recurrent 
KLS episodes, marked by hypersomnolence exceeding 18 hours 
per day, confusion, irritability, hypersexuality, and disorganized 
behavior, with full recovery between episodes. Ramelteon 8 mg 
was initiated to prevent recurrent KLS episodes. 36 days later, 
the patient developed manic symptoms, including decreased need 
for sleep, grandiosity, paranoia towards his parents, and disor-
ganized behavior. Ramelteon was discontinued, and psychiatric 
consultation was obtained. Lithium was initiated and titrated 
to 300 mg twice daily to address the emergent manic symptoms 
and potentially reduce future KLS episodes. An atypical antipsy-
chotic was prescribed for acute mania management. The patient 
demonstrated significant initial improvement and received fur-
ther psychiatric involvement in his care for optimization.
Conclusion: This case highlights the complexity of managing 
KLS when emergent psychiatric symptoms occur. The tempo-
ral relationship between ramelteon initiation and the onset of 
mania raises the possibility of a paradoxical circadian reaction, 
potentially linked to shared vulnerabilities between KLS and 
bipolar disorder. The TRANK1 gene, associated with both con-
ditions, may contribute to this connection. This underscores the 
importance of individualized treatment planning, considering 
potential genetic predispositions when prescribing circadian-tar-
geted therapies. Multidisciplinary collaboration among sleep 
medicine, neurology, and psychiatry is essential for monitoring 
treatment responses and ensuring comprehensive care. Further 
research is needed to explore the nature of circadian dysfunction 
in KLS and its psychiatric comorbidities.
Support (if any): 

Abstract citation ID: zsaf090.1465

1465
REFRACTORY OBSTRUCTIVE SLEEP APNEA IN 
CHILDREN WITH RUBINSTEIN-TAYBI SYNDROME
Jessica Ahn1, Kiran Nandalike2, Ambika G. Chidambaram1

1 University of California, Davis, 2 UCD Health

Introduction: Rubinstein-Taybi Syndrome (RTS) is a rare 
genetic condition characterized by distinctive broad and/or 
angled fingers and toes, craniofacial dysmorphism, short stature, 
and global developmental delay. The studies in adults with RTS 
report higher prevalence of obstructive sleep apnea (OSA) but 
the data in children is limited.
Report of case: We follow five children with RTS at our pedi-
atric sleep center, all with moderate to severe OSA (ages: 3-18 
years, Apnea Hypopnea index (AHI): 7.5-90 events/hour). Two 
of them continued to have severe OSA following adenotonsillec-
tomy (AT). Case A was diagnosed with severe OSA (AHI 12.2 
events/hour, SpO2 nadir 70%) at 11 months of age and under-
went AT. After AT, this patient’s OSA symptoms improved but 
his AHI remained elevated at 8.5 events/hour with SpO2 nadir 
76% and he needed oxygen therapy. A repeat sleep study at age 
three showed severe OSA (AHI 20.7 events/hour, SpO2 nadir 
87%); hence, he underwent drug-induced sleep endoscopy, revi-
sion adenoidectomy, epiglottopexy and inferior turbinate reduc-
tion. A follow-up sleep study showed AHI of 9 events/hour with 

SpO2 nadir 78%. This patient is currently undergoing desensiti-
zation for high flow nasal cannula therapy. Case B was diagnosed 
with OSA at 2 years of age following an episode of bradycardic 
arrest during anesthesia for a urologic procedure. During that 
same hospital stay, he underwent AT with improvement of symp-
toms but was lost to follow-up. At 17 years old, he was diagnosed 
with very severe OSA (AHI 90 events/hour, SpO2 nadir 75%) 
and treated with non-invasive ventilatory (NIV) support. Later, 
he underwent revision adenoidectomy, lingual tonsillectomy and 
epiglottopexy. However, he continued to have symptoms that 
necessitated NIV support. For cases A and B, OSA recurrence 
coincided with an increase in body mass index.
Conclusion: The experience at our center shows moderate to 
severe OSA in children with RTS and OSA persistence despite 
airway revision surgeries in two children. Craniofacial anoma-
lies, hypotonia, and obesity likely contribute to residual OSA. 
NIV treatment is often challenging given their cognitive impair-
ment. This highlights the need for further studies to understand 
the natural history of OSA, evaluate causative factors, and ana-
lyze the effects of various treatment options in RTS.
Support (if any): 

Abstract citation ID: zsaf090.1466

1466
SUSPECTED FRONTOTEMPORAL DEMENTIA-PSP 
VARIANT VS. ANTI-IGLON5 ENCEPHALITIS: CASE 
REPORT WITH SLEEP ALTERATIONS
Paola L. Zamora-Martínez1, Jose Garza-Marichalar2, 
Beatriz Chavez-Luevanos3, Luis Arreola-Sanchez3, 
Stefan Fernández-Zambrano2

1 Departamento de Psiquiatría “Dr. José E. González” Universidad 
Autónoma de Nuevo León, 2 Psychiatry Service, “Dr. José E. 
González” Universidad Autónoma de Nuevo León, 3 Neurology 
Service, “Dr. José E. González” Universidad Autónoma de Nuevo 
León

Introduction: Sleep-wake disturbances are common in neurode-
generative diseases, especially in movement disorders, affecting 
quality of life. Progressive supranuclear palsy (PSP) is a tauop-
athy characterized by tau hyperphosphorylation, leading to 
degeneration of cortical and subcortical brain structures, par-
ticularly the midbrain. Sleep abnormalities in PSP include REM 
sleep behavior disorder (RBD), restless leg syndrome (RLS), 
periodic leg movement in sleep (PLMS), obstructive sleep apnea 
(OSA)/central sleep apnea (CSA), insomnia, and excessive day-
time sleepiness (EDS). Anti-IgLON5 disease, first described 
in 2014, is a recently recognized neurological condition. 
Unlike other tauopathies like PSP and corticobasal syndrome 
(CBS), anti-IgLON5 features distinct tau deposition patterns. 
Polysomnography with synchronized audiovisual recording is 
crucial for diagnosis, showing characteristic sleep patterns like 
“undifferentiated-NREM (UN-NREM)” and “poorly-struc-
tured N2 (P-SN2)”.
Report of case: We present a 62-year-old patient with symptoms 
starting in 2021, including hyperexplexia to sounds, rapid move-
ments of the right upper limb, and delayed speech latency. In 
2022, anxiety, restlessness, weight loss, and thoughts of doom 
emerged, along with a festinating gait and axial flexion pos-
ture. By 2023, the patient developed perseverative thoughts, 
compulsive guttural sounds, bilateral tremors, and sleep distur-
bances, including long daytime naps. Behavioral disinhibition, 
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topographic disorientation, and emotional lability were also 
noted. In mid-2024, the patient exhibited nighttime leg move-
ments, gait instability, progressive dysphagia, increased irritabil-
ity, and a suicide attempt, leading to admission in the psychiatric 
unit. Due to dysautonomia, the patient was transferred to neurol-
ogy, where polysomnography was conducted. Polysomnography 
findings revealed severely disrupted sleep architecture: prolonged 
wakefulness (327.5 minutes), predominance of light sleep (Stage 
N1, 85.1%), and a significant reduction in Stage N2 (10.0%) and 
REM sleep (4.9%). These findings indicate profound sleep frag-
mentation and loss of restorative sleep stages.
Conclusion: Due to the lack of financial resources from both 
the patient and the hospital, as well as the absence of necessary 
supplies for cerebrospinal fluid measurements to detect anti-Ig-
LON5 autoantibodies, a definitive diagnosis could not be estab-
lished. The treatment was symptom-directed.
Support (if any): Resources from the Service of Psychiatry, 
Facultad de Medicina y Hospital Universitario “Dr. José 
Eleuterio González” Universidad Autónoma de Nuevo León.

Abstract citation ID: zsaf090.1467

1467
IDIOPATHIC HYPERSOMNIA DURING PREGNANCY
Doo Woong Choi1, Lynn M. Trotti2

1 Emory University, 2 Emory University School of Medicine

Introduction: Idiopathic hypersomnia (IH) is a central hypersom-
nia disorder that results in severe sleepiness, often accompanied 
by long sleep, pronounced sleep inertia, and cognitive symptoms. 
Because IH is often diagnosed in adolescence or early adulthood, 
women may already be diagnosed with and treated for IH when 
they enter their childbearing years. In healthy people, pregnancy 
commonly results in daytime sleepiness, particularly in the first tri-
mester. In contrast, rare cases of resolution or temporary improve-
ment of IH during pregnancy have been reported.
Report of case: A 39-year-old, G1P0 woman was diagnosed 
with IH >10 years prior to her pregnancy, with multiple sleep 
latency test showing mean sleep latency of 5.5 minutes and no 
sleep onset REM periods. Prior to pregnancy, her IH was treated 
with Solriamfetol 150 mg and flumazenil 12mg in the morning, 
18mg at bedtime. Because of limited pregnancy safety data for 
Solriamfetol and flumazenil, she changed to methylphenidate for 
pregnancy. During pregnancy, she reported a dramatic benefit 
on her IH symptoms, despite taking very low doses of methyl-
phenidate. Specifically, she noted “I’m feeling less sleepy than 
expected”, staying awake during the day with less effort, and 
a reduction in her IH cognitive symptoms (“It’s just easier to 
think”). Prior treatment with traditional stimulants pre-preg-
nancy had not resulted in similar improvements. Her on-treat-
ment, pre-pregnancy Epworth was 19. In pregnancy weeks 12, 
22, and 31, her Epworth scores were 16, 17, and 18, on meth-
ylphenidate daily doses (divided) of 7.5mg/day, 12.5mg/day, 
and 17.5mg/day, respectively. Despite this gradual increase in 
Epworth scores and methylphenidate dosing, at week 31 she 
reported her IH symptoms all remained noticeably less severe 
than pre-pregnancy, reporting “I wish I could just keep this [state 
of pregnancy]”. She is considering whether to breastfeed while 
taking methylphenidate.
Conclusion: This case illuminates several considerations regarding 
medication decisions between patients and their healthcare provid-
ers in the pre-pregnancy, pregnancy, and post-partum periods. It 
also adds to rare cases in the literature describing improvement in 

IH symptoms during pregnancy. Further research is required to 
understand the typical course of IH symptoms during pregnancy 
and identify mechanisms underlying these changes.
Support (if any): 

Abstract citation ID: zsaf090.1468

1468
A CASE OF RESTLESS LEGS SYNDROME AND 
HEREDITARY HEMOCHROMATOSIS
Michael T. Godar1, Sharmeela Kuperan1

1 Walter Reed National Military Medical Center

Introduction: Hereditary hemochromatosis (HH) is a genetic 
disorder characterized by iron overload due to increased GI tract 
iron absorption. Treatment often involves therapeutic phlebot-
omy with target ferritin of 50-150ng/mL. Restless legs syndrome 
(RLS) can be seen in HH, possibly due to low regional iron 
stores in the brain despite systemic iron overload. We present a 
rare case of RLS in a patient with HH whose clinical course was 
complicated by augmentation due to over-correction of serum 
ferritin and use of dopaminergic agents.
Report of case: A 46-year-old male with no medical history 
presented to primary care with bilateral leg discomfort and 
difficulty falling asleep. RLS diagnosis was made based on 
meeting all 2014 IRLSSG consensus criteria. Blood testing 
showed: elevated ferritin of 932.4ng/mL, elevated TSAT 67%, 
iron 182mcg/dL, TIBC 272. Genetic testing for HFE showed 
a homozygous C282Y mutation, confirming HH. Phlebotomy 
and nightly ropinirole 0.25mg was initiated. Ferritin levels sta-
bilized between 100-200ng/mL for 3 years, though subsequently 
fell and remained below 75ng/mL. This coincided with onset of 
RLS symptoms earlier in the day as well as spreading to involve 
more proximal legs and hands. Ropinirole dose was gradually 
increased to 1.5mg/day for symptom management. He was sub-
sequently referred to Sleep Clinic for frequent nighttime awaken-
ings, daytime sleepiness, and snoring. Ferritin level was 35.8ng/
mL and diagnostic polysomnogram showed an AHI 5.2/hr, 
PLMI 20/hr, PLMAI 3.2/hr. In collaboration with Hematology, 
target ferritin was increased to 200-300ng/mL. Augmentation 
was further managed with initiation of nightly gabapentin while 
beginning a slow taper off  ropinirole.
Conclusion: This case highlights a rare combination of RLS 
symptoms and concomitant HH, which suggests localized 
CNS iron deficiency despite markedly elevated serum ferritin. 
Abnormalities in the iron transport system across the blood-
brain barrier could explain this discrepancy. However, our 
patient’s RLS symptoms did worsen with serum ferritin lev-
els falling below 50-75ng/mL. Therefore, a multi-disciplinary 
approach with Hematology is needed in managing these patients 
to avoid exacerbation of RLS symptoms due to overcorrection 
of serum ferritin levels.
Support (if any): 

Abstract citation ID: zsaf090.1469
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RARE GENES, RESTLESS NIGHTS: A CASE OF 
OBSTRUCTIVE SLEEP APNEA IN A PATIENT WITH 
CORNELIA DE LANGE
Andrea Nguyen1, Andrew Valenzuela2

1 University of Arizona - Phoenix, 2 Banner University Medical 
Group
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Introduction: Cornelia de Lange syndrome (CdLS) is a rare 
genetic disorder affecting 1 in 10,000 newborns. It is character-
ized by growth restriction, developmental delays, and high rates 
of comorbid respiratory, cardiac, gastrointestinal, and neuro-
logic conditions. Approximately 25% of individuals with CdLS 
experience epilepsy, for which vagal nerve stimulators (VNS) can 
be used as a treatment. However, VNS has been associated with 
obstructive sleep apnea (OSA) through various mechanisms 
including decreased airflow and change in respiratory effort. 
This report highlights a CdLS patient with OSA initially attrib-
uted to VNS implantation.
Report of case: A 13-year-old male with a history of CdLS, 
chronic epilepsy managed with VNS, and ahistory of adenoton-
sillectomy at a young age presented to the pediatric sleep clinic 
for OSA management. Two years post-VNS implantation, his 
epilepsy remained poorly controlled on EEG. Pediatrician noted 
hypersomnia and snoring, and a sleep study was ordered which 
revealed severe OSA (apnea-hypopnea index (AHI) of 14.8/h, 
central apnea index (CAI) of 0.4/h, and oxygen nadir of 81%). 
Initially, VNS-induced worsening of OSA was suspected, and 
nighttime VNS settings were adjusted. His mother reported con-
tinued restlessness during sleep, but no witnessed apnea. Patient 
underwent repeat adenoidectomy with ENT. Post-operative 
sleep study confirmed persistent severe OSA (AHI 18.1, RDI 
46, oxygen nadir 74%). The patient began therapy with APAP 
5–15 cm H₂O and excellent adherence. On APAP, his residual 
AHI improved to 1.3, indicating effective treatment of sleep dis-
ordered breathing.
Conclusion: This case underscores the complexity of managing 
OSA in patients with rare syndromes and various comorbidities. 
While VNS was initially suspected to exacerbate OSA, settings 
adjustment proved ineffective, highlighting the need for compre-
hensive evaluation. Despite repeat surgical interventions, PAP 
therapy ultimately proved to be the most efficacious treatment, 
demonstrating that even patients with syndromic conditions 
and complex medical histories can achieve effective treatment 
& adherence with appropriate interventions. Providers must 
remain informed about the unique needs of the complex pediat-
ric population to deliver optimal care, including those with vagal 
nerve stimulators.
Support (if any): 

Abstract citation ID: zsaf090.1470
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SLEEP-RELATED HYPOVENTILATION IN CYSTIC 
FIBROSIS: THE SILENT DANGER
Rupini Alla1, Pahnwat Tonya Taweesedt1

1 Stanford University

Introduction: Cystic fibrosis is a genetic disorder that affects mul-
tiple organs, particularly the lungs and pancreas. This progres-
sive condition can compromise lung function through recurrent 
respiratory infections, bronchiectasis, and chronic inflammation 
with hypoxia. One area that warrants further research is the 
effect of cystic fibrosis on sleep. Individuals with cystic fibrosis 
can face challenges with sleep-related breathing disorders which 
can exacerbate fatigue and impair one’s quality of life.
Report of case: A 39-year-old male with history of cystic fibro-
sis, diabetes mellitus, depression, chronic sinusitis, and pancre-
atic insufficiency presented for evaluation of daytime fatigue 
and excessive daytime sleepiness. Patient reported fatigue, snor-
ing and unrefreshed sleep for several years. He had reports of 

sleepwalking as a child which resolved in adulthood, otherwise 
no other specific sleep complaints were reported. His vital signs 
were within normal limits and no desaturation on room air was 
noted during the clinic visit. Body mass index was 26.04 kg/m2. 
Upon reviewing his previous laboratory results, HCO3 levels were 
noted to be 29 mmol/L. Patient underwent an in-lab polysom-
nography with CO2 monitoring. The study revealed sleep-related 
hypoventilation with baseline TcCO2 at 39 Torr, increasing to 
a maximum of 73 Torr in the study and baseline oxygen level 
of 92% with a nadir of 84%. However, the AHI, according to 
AASM criteria overall was 2.7. The REM supine AHI was higher 
at 13.8. Desaturation was also noted to be in the low 90s and 
high 80s during wakefulness and during sleep, independent from 
respiratory events. Patient is to initiate Bilevel S/T for significant 
hypoventilation and to follow up in the clinic to assess response 
regarding symptoms of excessive daytime sleepiness and fatigue.
Conclusion: This case aims to emphasize the critical role of rec-
ognizing sleep-related hypoventilation as a significant contrib-
utor to daytime fatigue in patients with cystic fibrosis and to 
advocate for the use of non-invasive ventilation strategies, such 
as Bilevel S/T, to enhance respiratory function and improve qual-
ity of life. Moreover, it highlights the necessity of CO2 monitor-
ing during polysomnography, challenging the traditional focus 
on obstructive sleep apnea alone as the sole explanation for 
excessive daytime somnolence in this patient population.
Support (if any): 

Abstract citation ID: zsaf090.1471
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WHEN MACROGLOSSIA IS NOT BECKWITH-
WIEDEMANN: A CASE OF AN INFANT WITH 
CONGENITAL CENTRAL HYPOVENTILATION 
SYNDROME
Samira Naime1, Shauna Michelle Vandoren1

1 Children’s Mercy Kansas City

Introduction: Congenital central hypoventilation syndrome 
(CCHS) is a rare genetic disorder caused by the mutation of the 
paired-like homeobox 2B (PHOX2B) gene that leads to alveo-
lar hypoventilation during sleep and at times while awake. The 
majority of patients with CCHS have polyalanine repeat muta-
tions (PARM) whereas 10% have non-PARM (NPARM). Of 
those with NPARM, less than 1% are caused by whole gene 
deletion. NPARM is associated with more severe phenotypes; 
however, some may have variable penetrance causing variable 
presentation within families.
Report of case: Our patient is a 4-month-old infant born at 32 
weeks in an outside hospital and transferred to our tertiary NICU 
at 10 weeks of age due to feeding difficulties, respiratory distress, 
hypoxemia, macroglossia and concern for Beckwith-Wiedemann 
syndrome. Upon transfer, she was on 2L of oxygen (FiO2: 0.3) 
via high flow nasal cannula. During her stay, she was noted to 
have hypoventilation which was thought to be secondary to upper 
airway obstruction. Upper airway evaluation by ENT revealed 
mild laryngomalacia for which supraglottoplasty was performed. 
Drug induced sleep endoscopy (DISE) revealed macroglossia with 
posterior displacement of the epiglottis causing obstruction. Due 
to concerns for obstruction and persistent hypoxemia, she was 
referred for a polysomnogram (PSG). The study was started on 
room air, but 1/4L of oxygen via low flow nasal cannula (LFNC) 
was initiated after 6 minutes due to persistent hypoxemia and 
hypoventilation. PSG showed an apnea hypopnea index (AHI) 
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of 18/hour, central apnea index (CAI) of 11/hour with persistent 
nocturnal hypoventilation based on ETCO2, transcutaneous CO2 
monitor (TCM) and blood gas (ETCO2 > 50mmHg for 85% of 
total sleep time (TST), max ETCO2: 62mmHg, TCM>50mmHg 
for 96% TST, peak TCM: 70mmHg). Given these findings, rec-
ommendations were made to obtain PHOX2B gene testing and 
obtain neurologic workup. Exome sequencing showed deletion of 
the PHOX2B gene consistent with CCHS.
Conclusion: A high suspicion for CCHS should be present in 
patients with central apnea and hypoventilation. Many children 
with CCHS may be missed due to complex genetic testing and 
variation in clinical presentation.
Support (if any): 

Abstract citation ID: zsaf090.1472
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A CASE OF PULSE RATE ARTIFACT DUE TO DEVICE 
AVERAGING TIME DURING ATRIAL FIBRILLATION ON 
HOME PORTABLE SLEEP STUDY
Ahmed S. Beydoun1, B. Tucker Woodson1

1 Medical College of Wisconsin

Introduction: Obstructive sleep apnea (OSA) is an established 
risk factor of atrial fibrillation (Afib). Home portable sleep 
studies composed of a nasal cannula, finger pulse oximeter and 
measures of ventilatory effort are being increasingly utilized 
to diagnose OSA due to convenience and decreased costs. The 
NOX system is, and device recorder secured around the chest 
using a belt. We report that the portable monitoring systems 
using 4 beat averaging time create a pulse artifact on recording 
that is consistent with atrial fibrillation.
Report of case: A 69-year-old male with history of atrial fibril-
lation with prior successful cardioversion underwent a two-night 
diagnostic home portable NOX sleep study. The first night of 
the study demonstrated a pulse rate artifact beginning abruptly 
around 0150. Prior to artifact, the average pulse rate was 45 beats 
per min with a very narrow range. In contrast the artifact demon-
strated an increase of the average pulse rate 80 beats min and a 
wide pulse rate range (> +/- 20 beats/min). Subsequent smart-
watch warning about an abnormal and irregular heart rhythm 
prompted the patient to visit the ED visit where EKG confirmed 
Afib followed by successful cardioversion. Subsequently, the sec-
ond night of his study demonstrated no pulse rate artifact. Afib 
did not resolve despite appropriate OSA treatment and has been 
recommended ablation by Cardiologist.
Conclusion: Our case highlights the pulse rate variation pro-
duced by the averaging time during Afib on home portable sleep 
study. While not diagnostic, it is important to recognize this pat-
tern and understand the role that sampling rate and averaging 
time play in generating the pattern seen.
Support (if any): 

Abstract citation ID: zsaf090.1473
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PRECISION THERAPY IN TREATING SEVERE OSA
Joy Ayyoub1, Krutika Patel2, David Binder2

1 Icahn School of Medicine at Mount Sinai, 2 Dental Sleep Apnea NY

Introduction: Continuous positive airway pressure (CPAP) is 
widely considered the gold standard treatment for severe obstruc-
tive sleep apnea (OSA). Adherence remains a significant barrier 
to therapy, with studies reporting non-adherence rates ranging 

from 28% to 83%. Oral appliance therapy (OAT) is considered 
effective when reducing the apnea-hypopnea index (AHI) by 
approximately 50% and is primarily recognized for the treatment 
of mild to moderate OSA. Its use in severe OSA remains less 
understood. This case highlights the role of combination ther-
apy in select patients with severe OSA.
Report of case: An 81-year-old male with a history of heart 
failure with preserved ejection fraction presented with frag-
mented sleep and excessive daytime sleepiness. He underwent a 
home sleep apnea test (HSAT) which revealed severe OSA with 
a component of Cheyne-Stokes respiration (CSR) and signifi-
cant central apnea events, showing a baseline AHI4% of 52.6 
events per hour (62.6 supine, 9.8 non-supine), a central apnea/
hypopnea index of 13.4, a CSR of 17%, with a nadir oxygen 
saturation (SpO2) of 59% and a cumulative time below 89% of 
87 minutes. Given his aversion to CPAP, a repeat HSAT with the 
use of an OAT demonstrated an improvement in AHI4% to 26 
events per hour, with persistent severe OSA supine (77.4 versus 
11.7 events per hour), but no further evidence of CSR or cen-
tral apnea events. Nocturnal hypoxemia persisted with a nadir 
SpO2 of 56% and a cumulative time below 89% of 52 minutes. 
With the addition of combination positional therapy and OAT, 
the AHI4% improved to 3.6 events per hour with no further 
hypoxemia.
Conclusion: Adherence to positive airway pressure (PAP) ther-
apy represents an ongoing challenge, with mask discomfort 
and pressure intolerance frequently reported as the most com-
mon reasons for non-adherence. There continues to be a need 
for alternative treatment options, particularly in patients with 
severe OSA and high hypoxic burden, such as our patient. This 
case highlights the efficacy of OAT, particularly when combined 
with other treatment modalities, as a viable first-line therapeu-
tic approach in select patients. Tailoring treatment to individual 
endotypes and phenotype can enhance outcomes and expand 
therapeutic possibilities beyond PAP, further emphasizing the 
importance of individualized care.
Support (if any): 

Abstract citation ID: zsaf090.1474

1474
USING HIGH FLOW NASAL CANNULA FOR SEVERE 
OBSTRUCTIVE SLEEP APNEA IN AN 8-MONTH-OLD 
WITH COFFIN-SIRIS SYNDROME: A CASE REPORT
Mahrukh Riaz1, Harshitha Mergey Devender2, Anayansi Lasso-
Pirot3, Montserrat Diaz-Abad4

1 University of Maryland Baltimore, 2 Baltimore VA Medical 
Center, 3 University of Maryland Department of Pediatrics, 4 
University of Maryland School of Medicine

Introduction: Obstructive sleep apnea (OSA) prevalence rises 
from 1-5% in the general pediatric population to as high as 80% 
in children with complex comorbidities, as reported in pub-
lished studies. Adenotonsillectomy (AT) is the primary treat-
ment modality but has limited success in children with obesity 
or underlying medical conditions. Continuous positive airway 
pressure (CPAP) is the main treatment post-AT but suffers from 
low adherence. High flow nasal cannula (HFNC) is emerging as 
a more tolerable alternative, with evidence suggesting it achieves 
similar reductions in obstructive apnea-hypopnea index (oAHI) 
and other polysomnographic metrics as CPAP.
Report of case: An 8-month-old female with Coffin-Siris syn-
drome presented with severe OSA. Her medical history included 
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2q13 chromosomal deletion, congenital hypotonia, agenesis of the 
corpus callosum, gastroesophageal reflux requiring G-tube and 
Nissen fundoplication, optic nerve hypoplasia, and mild microg-
nathia. At birth, she experienced respiratory distress requiring 
CPAP, subsequently weaned to room air. However, she was later 
noted to have persistent stridor and oxygen desaturation episodes. 
A polysomnogram (PSG) showed an overall AHI of 42.2 with-
out significant hypoxemia or hypercarbia. Initial management 
included supplemental oxygen. The patient was subsequently hos-
pitalized for bronchiolitis, and started on scopolamine for exces-
sive secretions, in addition to bronchodilators. At 8 months, she 
exhibited restless sleep with snoring, choking, mouth breathing, 
and apneas associated with bradycardia of < 60 beats per minute 
(BPM). Repeat PSG, revealed an oAHI of 20.2/hr with a nadir 
oxygen saturation of 79% and hypercapnia (ETCO2 >50 mmHg 
for 79% of sleep time). Per otolaryngology she was not a surgi-
cal candidate and nocturnal home HFNC oxygen at 8 L/min at 
22% FiO2 was started. This resulted in improvement of her symp-
toms, oxygen saturation (96-100%) and resolution of heart rate 
variability. Follow-up at 24 months showed persistent symptom 
improvement with HFNC. Mother reported more restful sleep, 
improvement in oxygenation, airway clearance with reduced ses-
sions of chest physiotherapy, and no hospitalizations.
Conclusion: HFNC is a viable alternative home therapy for pedi-
atric OSA patients with complex medical comorbidities who are 
not surgical candidates. This case demonstrates sustained symp-
tom improvement and better adherence with HFNC compared 
to traditional CPAP therapy.
Support (if any): 

Abstract citation ID: zsaf090.1475

1475
BILEVEL PAP DATA IN THE SLEEP APNEA PATIENT 
WITH CO-MORBID INTERSTITIAL LUNG DISEASE
Tekle Didebulidze1, Biana Lang1

1 Dartmouth Hitchcock Medical Center, Section of Sleep Medicine

Introduction: Obstructive sleep apnea (OSA) is a common 
co-morbidity in patients with interstitial lung disease (ILD). 
Studies estimate that OSA prevalence among ILD patients ranges 
from 17-88%, compared with 2–4% in healthy adults, under-
scoring a strong association. ILD, characterized by progressive 
fibrosis and impaired gas exchange, can exacerbate hypoxemia 
during sleep, while OSA, marked by recurrent airway collapse, 
may worsen nocturnal oxygen desaturation and increase respira-
tory effort. Breathing pattern changes, such as altered respira-
tory rates, tidal volumes, minute ventilation and/or inspiratory 
to expiratory ratio (I:E Ratio) are frequently observed in ILD 
patients. These respiratory indices can be identified via bilevel 
positive airway pressure (BiPAP) therapy reports, providing val-
uable insights into patient’s respiratory status. This case report 
highlights the utility of readily accessible data to gain deeper 
understanding of patient’s clinical status.
Report of case: A patient with a 5-year history of OSA and CPAP 
(continuous positive airway pressure) intolerance established care 
for OSA on 01/2021. Following a PAP titration study, he restarted 
CPAP but struggled with therapy and was lost to follow-up. In 
June 2023, he was reevaluated while undergoing ILD workup. 
By 7/2023, he was diagnosed with fibrotic ILD (hypersensitivity 
pneumonitis vs. nonspecific interstitial pneumonitis) and under-
went wedge lung resection. In August 2023, BiPAP was started, 
showing initial improvement with mild mask fit issues. In 2024, 

his condition deteriorated. More acutely in May 2024 developed 
bilateral pulmonary embolism and progressive respiratory failure. 
Ultimately, on 9/2024, he underwent bilateral lung transplantation. 
The data obtained from patients’ bilevel PAP therapy report dur-
ing this time offers a unique opportunity to review his pulmonary 
physiology as his clinical course deteriorated and after subsequent 
lung transplantation. Marked increases in respiratory rate, drops 
in tidal volume, increase in minute ventilation and increasing I:E 
ratio was seen. In stark comparison, with lung transplantation, all 
these values normalized.
Conclusion: Home BiPAP devices may provide easily accessible 
data on pulmonary physiologic parameters which can be fol-
lowed longitudinally. Understanding normal parameters, recog-
nizing abnormal patterns in pulmonary and other diseases, and 
monitoring this data over time may offer additional insights to 
enhance patient care.
Support (if any): 

Abstract citation ID: zsaf090.1476

1476
CHALLENGES IN MANAGING SEVERE OBSTRUCTIVE 
SLEEP APNEA WITH HYPOGLOSSAL NERVE 
STIMULATION: A CASE REPORT
Pranav Mehta1, Ashwini Bandi1, Abigail Boudreaux2, 
Antara Mallampalli2, Supriya Singh2

1 McGovern Medical School at UTHealth Houston, 2 Baylor 
College of Medicine

Introduction: Hypoglossal nerve stimulation (HGNS) is a sec-
ond-line treatment for obstructive sleep apnea (OSA) in patients 
who cannot tolerate positive airway pressure (PAP) therapy. 
However, its efficacy as a standalone treatment in severe cases 
is limited. This case highlights the challenges of HGNS and 
supports a multimodal treatment strategy enhanced by drug-in-
duced sleep endoscopy (DISE).
Report of case: We present a 57-year-old female with BMI 32 
and severe OSA with an apnea-hypopnea index (AHI) of 92. 
She was intolerant to PAP due to mask discomfort, dry mouth, 
and claustrophobia. Following HGNS implantation, she expe-
rienced complications with device up-titration including per-
sistent dry mouth and tongue discomfort. Her follow-up sleep 
study with an HGNS amplitude of 2.1 revealed an elevated 
AHI of 65, indicating persistent airway obstruction. Repeat 
DISE showed ongoing soft palate collapse with various HGNS 
electrode configurations, while moderately improving the base 
of tongue collapse. Additionally, a deviated nasal septum and 
collapsed lateral wall of the hypopharynx were noted. During 
DISE, a hyoid-suspension maneuver was manually performed 
by the physician, revealing improved patency, suggesting that a 
hyoid-suspension surgery would be beneficial. The patient was 
subsequently referred back to ENT and underwent hyoid sus-
pension surgery and septoplasty, which improved the soft palate 
and hypopharyngeal opening. Six weeks later, repeat DISE and 
sleep studies with HGNS set at 2.1 amps demonstrated an open 
soft palate and base of tongue, with a significantly reduced AHI 
of 12 events per hour.
Conclusion: This case illustrates the limitations of HGNS as a 
monotherapy for severe OSA. Despite initial HGNS implanta-
tion, the patient’s symptoms persisted, necessitating additional 
investigation and surgical interventions. By combining HGNS 
with hyoid suspension surgery and septoplasty, the patient 
faced significant improvements in airway patency with a notable 
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reduction in AHI. This illustrates the importance of a multi-
modal treatment approach and the benefits of repeat DISE in 
optimizing therapy for severe OSA.
Support (if any): 

Abstract citation ID: zsaf090.1477

1477
OTALGIA POST-HNS ACTIVATION
Vivian W. Chan1,2, Melisa R. Chang1,2

1 Division of Pulmonary, Critical Care, and Sleep Medicine, 
Department of Medicine, David Geffen School of Medicine, 
University of California, Los Angeles, 2 VA Greater Los Angeles 
Healthcare, Los Angeles

Introduction: Hypoglossal nerve stimulation (HNS) is a surgical 
treatment for obstructive sleep apnea (OSA) for patients intolerant 
of positive airway pressure (PAP) therapy. This implanted medical 
device is used to stimulate the hypoglossal nerve leading to tongue 
protrusion and airway opening. The procedure and treatment are 
generally well tolerated. Common complications include post-op 
pain, infections, neuropraxia, and hematoma. We present a case 
of a patient developing otalgia post-HNS activation.
Report of case: A 54-year-old male with a history of severe 
OSA (respiratory event index 44.7/hour) with PAP intolerance 
underwent HNS implantation. He returned one month later 
to undergo HNS activation. During attempted activation, he 
reported right ear pain at 0.8 volt (V) stimulation, described as a 
“shock” sensation to the right eardrum that persisted only with 
stimulation. He denied associated hearing changes, dizziness, 
and pain elsewhere. He denied any other trigger for pain. HNS 
activation was deferred this visit to allow time for recovery. He 
returned two months later to re-trial activation. He did not expe-
rience recurrent right ear pain at 0.8 V or higher voltage up to 
1.0 V. His HNS was set at an amplitude of 1.0 V. During subse-
quent visits, the voltage was gradually increased with improve-
ment of OSA symptoms. He did not report recurrent ear pain.
Conclusion: Given the sensation of shock occurred only with 
stimulation of the nerve, the pain was attributed to nerve injury. 
Given the resolution of the pain after several months, the pain 
was suspected to be secondary to post-surgical inflammation 
leading to activation of nerves, and less likely to be from dis-
section of the nerves. Otalgia can result from impingement of 
several nerves and their branches including the trigeminal, facial, 
glossopharyngeal, and vagus nerves. Upon review of literature, 
we noted one case of exacerbated atypical trigeminal neural-
gia that was suspected to be secondary to activation of muscles 
including genioglossus, geniohyoid, and potentially the palato-
glossus during HNS stimulation, with symptoms only resolving 
after HNS explantation and medical treatment. While otalgia is 
not a common complication following HNS implantation, it is 
important to counsel patients on these risks.
Support (if any): 
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A CASE OF UNEXPLAINED NOCTURNAL HYPOXIA
Rose Basnyat1,2, Melisa R. Chang1,2, Armand Ryden1,2, Kevin Eng1,2

1 Division of Pulmonary, Critical Care, and Sleep Medicine, 
Department of Medicine, David Geffen School of Medicine, 
University of California, Los Angeles, 2 VA Greater Los Angeles 
Healthcare, Los Angeles

Introduction: We present a patient with unexplained noctur-
nal hypoxia out of proportion to his severe obstructive sleep 
apnea (OSA) and detail the workup done to assess for causes 
of hypoxia.
Report of case: A 75 year-old male with a BMI of 30 kg/m2 
and past medical history of cirrhosis and non-oxygen dependent 
chronic obstructive lung disease presented with snoring, noctur-
nal awakenings and excessive daytime sleepiness. A home sleep 
apnea test showed moderate OSA and prolonged desaturations 
without preceding apneas or hypopneas. Thereafter, a split-night 
polysomnogram with bilevel positive airway pressure (BPAP) 
titration showed severe OSA with a baseline AHI of 64/hr. The 
patient was titrated to BPAP pressures of 17/12 cm H2O with 
resolution of obstructive events but continued hypoxia requir-
ing 3LPM oxygen supplementation. An awake arterial blood gas 
(ABG) did not show evidence of hypercapnia. There was mild 
hypoxemia with an A-a gradient of 37.5 mmHg. An ABG shunt 
study to determine responsiveness to supplemental oxygen is 
pending. Pulmonary function testing showed a mixed obstruc-
tive and restrictive pattern by GOLD criteria with hyperinfla-
tion and normal diffusing capacity. Computed tomography of 
the chest demonstrated right diaphragmatic elevation without 
parenchymal lung disease. Echocardiogram with bubble study 
was negative for shunting and did not reveal pulmonary hyper-
tension. After a limited daytime positive airway pressure (PAP) 
nap study, auto-titrating continuous positive airway pressure 
(APAP) set at 10-16 cmh20 with 3LPM oxygen bleed in was 
recommended. On this, a 3-night oximetry test showed ongoing 
significant oxygen desaturations despite adequate treatment of 
OSA. Oxygen bleed-in was increased to 5LPM. A repeat 3-night 
oximetry is pending.
Conclusion: The nocturnal hypoxia is likely multifactorial sec-
ondary to obstructive and restrictive lung disease along with a 
possible shunt. Right diaphragmatic elevation seems unlikely 
to cause severe hypoxia. A phrenic nerve study and transcranial 
doppler are pending. Platypnea-orthodeoxia was absent and 
hypoxia did not resolve with oxygen therapy. It is possible that 
PAP, known to cause an increase in RV afterload due to elevated 
intrathoracic pressure, could potentially cause an unidentified 
shunt to become a right to left shunt thereby causing hypoxia.
Support (if any): 
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DEVELOPMENT OF RESTLESS ARMS SYNDROME 
AFTER INITIATION OF DULOXETINE
John A. Das1, Stephanie Stahl2, Sachin Shah3

1 Western Reserve Hospital, 2 Indiana University School of 
Medicine, 3 IU Health Physicians

Introduction: Restless arms syndrome (RAS) is a disorder in 
which affected individuals experience the urge to move their 
arms. These symptoms are particularly worse in the evening 
and improve with movement. RAS is rare, with very few cases 
being described. The etiology is suspected to be related to iron 
deficiency or dysfunction of iron utilization within the central 
nervous system.
Report of case: A 68-year-old woman with a medical history 
including anxiety, a mood disorder, and insomnia presented to 
the sleep clinic after developing an uncomfortable urge to move 
her arms around bedtime after increasing duloxetine. The patient 
was initially started on duloxetine 20 mg four months prior to her 
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visit. Her dose was then increased two months later to 60 mg. Her 
RAS symptoms started shortly after this increase. An iron panel 
and ferritin level were ordered to evaluate for additional contrib-
utors of RAS, which yielded values of 74 and 54.9, respectively. 
She was subsequently started on ferrous sulfate with repeat levels 
pending. The patient was counseled that antidepressants, with the 
exception of bupropion, can cause restless leg syndrome (RLS), 
and thus, were likely to be the cause of her RAS. Additionally, 
she was advised to refrain from alcohol, tobacco, and caffeine 
as these can be triggers of RAS. Relaxation techniques and the 
application of hot or cold packs were recommended as well.
Conclusion: The International RLS Study Group has estab-
lished criteria used to diagnose RAS. Thus far, very few cases of 
RAS have been diagnosed using these criteria and RAS is likely 
underdiagnosed. While 22–50% of patients with RLS experience 
similar symptoms in the arms, restlessness rarely starts in the 
arms. This case supports evidence that reuptake inhibition of 
serotonin and norepinephrine may be implicated in the etiology 
behind RAS in addition to underlying iron deficiency.
Support (if any): 
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1480
RESTLESS SLEEP DISORDER IN A CHILD WITH AUTISM 
SPECTRUM DISORDER: RESPONSE TO INTRAVENOUS 
IRON THERAPY
Kate Young1, Carolyn E. Ievers-Landis1, Sally Ibrahim1

1 University Hospitals Cleveland Medical Center, Case Western 
Reserve University

Introduction: Restless Sleep disorder (RSD) is a relatively new 
diagnosis with etiology similar to other sleep-related movement 
disorders. Polysomnography typically shows at least five or more 
large muscle movements per hour/sleep, positional changes, and 
normal sleep architecture. Lab workup includes low ferritin lev-
els. Autism spectrum disorder (ASD) comorbidity in a younger 
pediatric patient with RSD presents a clinical challenge due to 
difficulty cooperating with diagnostic procedures and therapy. 
To date, RSD treatment recommendations have been based on 
studies with typically developing children ages 6-18 years.
Report of case: A 3-year-old male with a history of non-verbal 
ASD, lead exposure, and iron deficiency anemia (iron satura-
tion of 14%, ferritin 8, TIBC 436, iron 84 ug/dL) was referred 
to Sleep Medicine for sleep onset and maintenance insomnia, 
insufficient sleep, and significant daytime behavior problems. 
Polysomnography was deferred due to erratic sleep patterns 
and sensory challenges. Oral iron supplementation failed due 
to restricted dietary preferences. Medication trials (melatonin, 
clonidine, hydroxyzine) were unsuccessful. Therapy for insom-
nia by a psychologist with expertise in behavioral sleep medicine 
yielded a modest response. Patient was referred to hematology 
and received three intravenous infusions of iron sucrose spaced 
two weeks apart. Parents and specialists in sleep psychology, 
occupational therapy, speech, and advanced behavioral analysis 
endorsed dramatic improvement in sleep duration (from 7 to 11 
hours). Gains in the PROMIS sleep disturbance scales followed 
by cognition, social functioning, and developmental milestones 
occurred within a few months of iron level normalization (iron 
saturation of 37%, ferritin 124, TIBC 386, iron 141 ug/dL).
Conclusion: This case illustrates sleep improvement for a young 
child with severe ASD and RSD with intravenous iron treat-
ment. Identifying and treating RSD in patients with ASD is 

challenging in the context of other co-occurring medical and 
psychological symptoms/disorders. The intravenous route may 
be an option in children with developmental/sensory differences 
who cannot tolerate oral iron therapy. The role of behavioral 
therapy in conjunction with intravenous iron treatment is an 
area for future clinical and research examination.
Support (if any): 
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EVOLUTION OF OSA IN CROUZON’S SYNDROME
Malti Bhamrah1, Nida Qadir1, Harjinder Singh1, 
Rupa Koothirezhi1, Cesar Liendo1, Oleg Chernyshev1

1 Louisiana State University Shreveport

Introduction: Crouzon’s syndrome is caused by fibroblast growth 
factor receptor 2 (FGFR2) gene mutation and is seen in 16 out 
of 1 million live births. It is characterized by the premature clos-
ing of calvarial and cranial base sutures as well as the orbit and 
maxillary complex resulting in exophthalmos, flattened forehead, 
midface hypoplasia, and hypoplastic maxilla. This deformity, 
this leads to a high prevalence of obstructive sleep apnea. Here 
we present a case of the progression of OSA in a patient with 
Crouzon’s with subsequent medical and surgical interventions.
Report of case: At age 15 months, patient was evaluated by 
Pediatrician for loud snoring and witnessed apneas. Her I’M 
SLEEPY questionnaire was positive with score of 4 and physical 
exam was pertinent for +3 tonsillar hypertrophy. She was evaluated 
by ENT where evaluation of pathognomonic facies was initiated 
and found positive for Crouzon’s due to FGFR2 gene variant - 
c.1018T>C, p.Tyr340His. At 2 years old, initial PSG showed AHI: 
24.3, RDI: 24.3, Oxygen Nadir 93%. Underwent T&A with ENT 
and established care with Sleep Medicine for management. Found 
to have continued symptoms of loud snoring, apneas, unrefresh-
ing sleep. Second PSG at 4 years old, showed AHI 8.8, RDI: 9.7, 
Oxygen Nadir 93%. Attempted usage of AutoPAP, unable to toler-
ate due mask intolerance and chronic rhinitis. Underwent anterior 
cranial vault reconstruction with midface advancement with OMFS 
and Neurosurgery. Third PSG at 6 years old, AHI 3.6. Compliance 
was difficult to implement due to mask intolerance. At 8 years 
old, underwent LeFort III surgery and corrective orbital surgery. 
Fourth PSG at 9 years old, AHI 4.1, RDI 16.5, Oxygen Nadir 97%. 
Recommendations to attempt AutoBiPAP and continued follow up 
with OMFS for surgical versus orthodontic interventions.
Conclusion: Crouzon’s syndrome is characterized with anatom-
ical deformities which leads to high prevalence of OSA of 68% 
but data is limited given the overall epidemiology of this syn-
drome. The predominant contributing factor for OSA is midface 
hypoplasia. Treatment options include T&A followed by PAP 
using nasal interface and definitive treatment is surgical midface 
advance like Le Fort III with distraction osteogenesis, monobloc 
advancement and facial bipartition.
Support (if any): 

Abstract citation ID: zsaf090.1482
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NON-POLYALANINE REPEAT PHOX2B MUTATION 
PRESENTING AS SEVERE CENTRAL SLEEP APNEA 
AFTER DINUTUXIMAB
Nataly J. Sanchez Solano1, Christopher Cielo2, Nancy Y. Lin2

1 University of Pennsylvania, 2 Children’s Hospital of Philadelphia
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Introduction: Congenital central hypoventilation syn-
drome(CCHS) is a rare disorder of autonomic nervous sys-
tem dysregulation affecting control of breathing. Ten percent 
of cases result from non-polyalanine repeat expansion muta-
tions(NPARM) of the paired-like homeobox 2B(PHOX2B) 
gene. NPARM are often associated with severe phenotypes, such 
as the need for invasive mechanical ventilation in the neonatal 
period, malignant neuroblastoma, and severe Hirschsprung’s 
disease. Children with NPARM with mild ventilatory abnormal-
ities are rare. We present a case of a 4-year-old child with met-
astatic neuroblastoma, later diagnosed with CCHS, following 
acute respiratory failure after dinutuximab.
Report of case: A four-year-old full-term male with past history 
of congenital bilateral ptosis and metastatic neuroblastoma sta-
tus post surgical resection was admitted for dinutuximab immu-
notherapy. During pathologic analysis of neuroblastoma, it was 
found to have NPARM of PHOX2B (c.691_698dup). Following 
dinutuximab infusion, he developed fever, pain requiring opioid 
medications, acute hypercarbic respiratory failure, and mental 
status change, initially concerning for iatrogenic oversedation 
related to opioids or infusion side effects. Laboratory results 
showed mild hyponatremia(135 mmol/L), hypokalemia(3.6 
mmol/L), elevated bicarbonate(28 mmol/L). Venous blood gas 
showed acute respiratory acidosis with severe hypercarbia(pH 
7.2, pCO2 113 mmHg). He required intubation and mechanical 
ventilation. Brain imaging revealed microhemorrhages in dor-
sal pons and thalamocapsular regions, but clinical significance 
was unclear. Electroencephalogram was normal. Infectious 
work up was negative. After extubation, diagnostic polysom-
nography was performed to evaluate control of breathing and 
revealed severe central sleep apnea(CAHI=100.2 events/hour), 
obstructive sleep apnea (OAHI=5.2 events/hour), and non-ap-
neic hypoxemia(SpO2< 90% for 107 minutes) with no significant 
hypoventilation (TCO2>50 mmHg for 13% total sleep time). 
After starting 0.25L/min supplemental oxygen, CAHI improved 
to 31.2 events/hour, OAHI to 0.4 events/hour. Unfortunately, 
hypoventilation was induced with application of supplemental 
oxygen(TCO2>50 mmHg for 48% total sleep time), limiting fur-
ther titration. He was discharged on supplemental oxygen pend-
ing further evaluation.
Conclusion: NPARM in PHOX2B are rare and typically result in 
severe hypoventilation during the neonatal period. This unique 
presentation of an older child with NPARM in PHOX2B, severe 
central sleep apnea but without hypoventilation, discovered sub-
sequent to neuroblastoma evaluation. This case highlights there 
may be a broader spectrum of late-onset presentations of CCHS 
in children with NPARM in PHOX2b.
Support (if any): 

Abstract citation ID: zsaf090.1483

1483
BIOT’S BREATHING
Aditi Desai1, Vishal K. Patel1

1 Corewell William Beaumont University Hospital

Introduction: In 1875, Camille Biot oberserved an irregular 
breathing pattern—now called Biot’s breathing—in a patient 
with tuberculous meningitis. This pattern is characterized by 
rapid, shallow breaths followed by periods of apnea or gasping. 
Unlike Cheyne-Stokes respiration, which involves crescendo-de-
crescendo pattern of breathing influenced by vasomotor changes 
(increased heart rate and decreased blood pressure during the 

apneic phase), Biot’s breathing lacks such rhythmic fluctuations. 
Biot’s breathing is typically associated with damage to the brain-
stem, particularly the medulla oblongata or pons, from condi-
tions such as trauma, stroke, infection, opioid abuse, or tentorial 
herniation. Disruption of the pneumotaxic center and respira-
tory control mechanisms in the brainstem may lead to intermit-
tent hypoventilation and cyclic hypoxemia. This pattern is seen 
in critically ill patients who require intubation or are on mechan-
ical ventilation.
Report of case: A 76-year-old female was evaluated in the sleep 
clinic for snoring, witnessed apneas, gasping arousals, insom-
nia, and daytime fatigue. A home sleep apnea test diagnosed 
severe obstructive sleep apnea(OSA) with a Respiratory Event 
Index(REI) of 68.5. She was initially treated with autoCPAP(-
continuous positive airway pressure) which showed elevated 
Apnea-hypopnea Index(AHI) prompting a need for a bilevel 
positive airway pressure(BiPAP) titration study. During the 
study, she was noted to have Biot’s breathing pattern. Titration 
was started at 8/4cmH2O to final pressure of 25/20cmH2O. 
Significant findings of this study were as follows: reduced sleep 
efficiency of 67.13%, fragmented sleep and an elevated AHI 
despite titration. Further investigation revealed that two months 
prior, patient had a fall and likely traumatic brain injury. CT 
scan of the brain showed minimal periventricular hypoatten-
uation but no acute trauma. Patient also had hydrocodone on 
her medication list. She was eventually titrated to ASV which 
showed some improvement in her sleep apnea management.
Conclusion: Biot’s breathing is a rare and underreported phe-
nomenon with limited representation in literature. Although it 
is typically associated with conditions like meningitis, this case 
may represent a transient condition caused by inadequate ven-
tilation during titration. While the patient had a recent fall and 
was using opioids, no traumatic injury or opioid overuse was 
confirmed. Further research is indicated to explore the relation-
ship between Biot’s breathing and complex sleep-disordered 
breathing.
Support (if any): 

Abstract citation ID: zsaf090.1484
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A CASE OF MEDICATION-RELATED CENTRAL APNEA 
DURING WAKEFULNESS
Reid Eggleston1, Kara Dupuy-McCauley1

1 Mayo Clinic

Introduction: Tizanidine is an alpha-2 receptor adrenergic ago-
nist employed for treatment of musculoskeletal pain and muscle 
spasticity. Drowsiness, xerostomia, and, less frequently, sleep 
disturbance are notable side effects. Central sleep apnea (CSA) 
occurs in patients taking other alpha-2 receptor agonists such as 
clonidine but the frequency of CSA among users of tizanidine 
is less well-known. Rarer still is the presence of central apneic 
episodes during wakefulness in patients without heart failure 
who have an intact brainstem and are not taking opioids or ben-
zodiazepines. We report a case of a patient with central apneic 
episodes during wakefulness in the setting of tizanidine use.
Report of case: A 60-year-old white male was referred to our 
sleep center for sleep apnea. He was previously diagnosed with 
severe obstructive sleep apnea (apnea-hypopnea index of 104 
events per hour) but was not adherent to continuous positive air-
way pressure (CPAP) due to a previous head injury which made 
use of CPAP straps intolerably painful. Thus, he had undergone 
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a modified uvulopalatopharyngoplasty 3 months prior to eval-
uation. Despite UPPP he continued to have excessive daytime 
sleepiness. A repeat polysomnogram revealed frequent central 
apneic episodes during periods of wakefulness that did not per-
sist after sleep onset. The patient had taken his nightly tizanidine 
8 mg prior to testing. Echocardiogram prior to testing showed 
mild diastolic dysfunction and brain magnetic resonance imag-
ing was unremarkable. A polysomnogram was repeated 1 month 
later, this time with tizanidine held for 1 week prior to testing. 
Wake-onset central apneic episodes had resolved without any 
other changes in medication or health status.
Conclusion: Certain medications such as opioids, benzodiaz-
epines, and baclofen are known to induce CSA. However, to 
the best of our knowledge this is the first case of a commonly 
prescribed alpha-2 agonist implicated in the development of 
wake-onset central apneic episodes. More study is needed to 
elucidate the impact of tizanidine on ventilatory function in 
the wake and sleep states and whether similar effects may occur 
among other centrally acting medications.
Support (if any): 

Abstract citation ID: zsaf090.1485

1485
REVIVING THE SLEEP-WAKE CYCLE: INTEGRATED 
APPROACHES TO CIRCADIAN RHYTHM AND RLS 
MANAGEMENT IN A COMPLEX CASE
Likhita Shaik1, Daniel Rongo1,2, Janey Dudley1, Anna Wani1, 
Abha Patel2

1 UT Southwestern Medical Center, 2 North Texas VA Medical Cen
ter

Introduction: Circadian rhythm disorders, often misdiagnosed 
as primary insomnia, can be challenging to treat with med-
ications alone. Effective management requires an integrated 
approach that combines behavioral therapy, circadian rhythm 
interventions, and lifestyle modifications[1,2]. This case details 
the treatment of a 59-year-old male with an irregular sleep-
wake pattern, severe social anxiety, and restless legs syndrome 
(RLS). His treatment involved behavioral strategies and circa-
dian rhythm interventions, resulting in significant improvements 
in his sleep and overall well-being.
Report of case: The patient presented with severe sleep distur-
bances, including spending up to 20 hours in bed per day, with 
a highly fragmented sleep schedule. His typical sleep pattern 
involved sleeping at 11:00 PM and waking at 3:15 AM, averag-
ing 6–7 hours of broken sleep nightly, compounded by excessive 
daytime naps. Initial home sleep apnea testing revealed a total 
sleep time (TST) of 4 hours and 26 minutes, an apnea-hypopnea 
index (AHI) of 0.7/hr, and a minimum oxygen saturation of 91%. 
Follow up polysomnography showed a TST of 175.5 minutes, 
with a sleep efficiency of 56%, an AHI of 1.0/hr, and a periodic 
limb movement index of 83.4/hour. An integrated treatment 
plan was initiated, combining cognitive behavioral therapy for 
insomnia (CBT-i), sleep environment modifications, and lifestyle 
changes. The patient was encouraged to adhere to a consistent 
sleep-wake schedule and reduce time spent in bed during the day. 
Additionally, he started an exercise program to help manage his 
RLS symptoms and joined a senior center for increased social 
engagement. Several sedative medications, including melatonin, 
hydroxyzine, and trazodone were gradually discontinued. The 
patient now uses doxepin for insomnia and gabapentin a few 
times per week for RLS symptoms. Following these interventions, 

he was able to maintain consolidated nighttime sleep. His RLS 
symptoms also improved with regular physical activity.
Conclusion: This case illustrates the effectiveness of an inte-
grated treatment approach combining behavioral therapy, cir-
cadian rhythm interventions, and lifestyle changes in managing 
complex sleep disorders like circadian rhythm dysfunction and 
RLS. The patient’s use of CBT-i, exercise, and improved sleep 
hygiene led to a significant reduction in sleep fragmentation and 
a more regular sleep-wake cycle, as reflected in the improvement 
in patient’s symptoms.
Support (if any): 

Abstract citation ID: zsaf090.1486
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HYPOGLOSSAL NEUROPRAXIA FOLLOWING 
ELECTRICAL CARDIOVERSION FOR ATRIAL 
FIBRILLATION
Robert Young1, Kassandra Olgers1, Anam Sabzwari1, 
Edward Rojas1, J.D. Armstrong1, Sandeep Arora1, 
Robert Stansbury1,2, Sunil Sharma1

1 West Virginia University, 2 University of Pittsburgh

Introduction: Hypoglossal nerve stimulation (HNS) is an alter-
native therapy for moderate-to-severe obstructive sleep apnea 
(OSA). Atrial fibrillation (AF) frequently co-occurs with OSA 
due to their interrelationship.
Report of case: A 71-year-old male with AF and moderate OSA 
(AHI 26.9) intolerant to positive airway pressure (PAP) therapy 
underwent HNS implantation in 2021. He was admitted for 
dofetilide loading and electrical cardioversion (CV). CV was 
performed using a single 360 J shock with anterior-posterior pad 
placement. Following CV, the patient activated his HNS and 
immediately experienced a “shock-like” sensation on the right 
side of his tongue and buccal mucosa with concomitant worsen-
ing of right tongue deviation. Reducing HNS voltage did not did 
not alleviate symptoms; however, turning off  the device resolved 
them. The voltage was well tolerated prior to admission. Chest 
and soft tissue neck x-rays demonstrated stable device and elec-
trode positions. He was advised to defer HNS use for two weeks 
and re-attempt activation at the lowest voltage. At four-week fol-
low up, he reported resuming HNS therapy without recurrence 
of symptoms, and tongue deviation had resolved. Device inter-
rogation confirmed normal function.
Conclusion: Patients with OSA and HNS may require CV for 
AF. Newer generation HNS have less risk of device malfunction 
following CV. If  neuropraxia occurs, it is typically self-limited 
and no treatment is required. Those managing care for AF and 
OSA patients should be cognizant of potential post CV issues 
with HNS and counsel patients accordingly. Current generation 
HNS may need additional design updates in the future to help 
prevent neuropraxia following CV.
Support (if any): 

Abstract citation ID: zsaf090.1487
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COMPLEX CASE OF HYPOGLOSSAL NERVE 
STIMULATION (HGNS) IN OBSTRUCTIVE SLEEP APNEA 
(OSA) WITH CARDIAC COMORBIDITIES
Ariel Park1, Aarti Grover1, Rajesh Zacharias1, Joel Oster1, Wei He1, 
Greg Schumaker1

1 Tufts Medical Center
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Introduction: HGNS is an effective treatment for OSA in patients 
who are intolerant to CPAP therapy. However, achieving optimal 
therapeutic settings can be particularly challenging in patients 
with significant comorbidities. This case highlights the complexi-
ties of managing severe OSA with HGNS in a patient with cardi-
ovascular disease, emphasizing the need for repeated evaluations 
and interdisciplinary collaboration.
Report of case: A 73-year-old male with severe OSA (AHI 
58.8/h, O₂ nadir 74%) and history of aortic valve replacement 
initially underwent HGNS implantation followed by uneventful 
activation. However, his post-implantation course was notable 
for HGNS titration study which failed to identify a therapeu-
tic amplitude. During the study, the patient reported shortness 
of breath and chest discomfort along with audible wheezing. 
He also had hypoxia when awake and desaturations without 
clear flow limitations when asleep on night of the titration. His 
study revealed periodic breathing throughout the night which 
prompted an evaluation by his cardiologist. The patient was 
found to have critical bioprosthetic aortic stenosis, moderate aor-
tic insufficiency, and mild to moderate mitral regurgitation on his 
transthoracic echocardiogram. The patient subsequently received 
transcatheter aortic valve replacement (TAVR) and following the 
surgery, he reported significantly improved sleep quality. Despite 
his subjective improvement, the home sleep test revealed a per-
sistently elevated AHI of 46.1/h. Further adjustments of device 
settings following findings from awake endoscopy still failed to 
significantly reduce obstructive events. Advanced titration was 
then conducted to find the ideal electrode configuration and 
exhalation sensitivity, which finally led to reduction in his AHI to 
1.1/h as well as improvement in his periodic breathing.
Conclusion: This case underscores the challenges of optimizing 
HGNS therapy in patients with severe OSA and complex comor-
bidities. Device titration was complicated by coexisting cardiac dys-
function, which initially masked the effectiveness of HGNS therapy. 
The identification and treatment of critical aortic stenosis through 
TAVR led to subjective improvement in sleep quality, underscor-
ing the need to evaluate other potential contributors to persis-
tent symptoms beyond sleep apnea and HGNS-related factors. 
Achieving optimal HGNS efficacy also required advanced titration 
and individualized adjustments, demonstrating the importance of 
comprehensive evaluations and multidisciplinary approach.
Support (if any): 

Abstract citation ID: zsaf090.1488
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A SEVERE CASE OF PROPRIOSPINAL MYOCLONUS
Robert Young1, Mouhannad Azzouz2, Anam Sabzwari1, 
Edward Rojas1, Robert Stansbury3,4, Sunil Sharma1

1 West Virginia University, 2 West Virginia University Dept of 
Sleep Medicine, 3 West Virginia University School of Medicine, 4 
University of Pittsburgh

Introduction: Propriospinal myoclonus (PSM) is a rare disorder 
characterized by axial muscle jerks originating in the thoraco-
abdominal region and spreading outward. These are often exac-
erbated in recumbent positions and preceded by an internal 
sensation. Spinal cord pathology is reported in 7–20% of cases, 
with greater prevalence in daytime symptoms. Cough has not 
been reported in association with PSM. This case describes a 
51-year-old female with refractory chronic cough and myoclonic 
jerks, ultimately diagnosed with PSM requiring multiple medica-
tions for symptom control.

Report of case: A 51-year-old female presented with a persis-
tent cough following refractory treatments for gastroesophageal 
reflux disease (GERD) and asthma. Gastroenterology evalua-
tion revealed grade A esophagitis, but GERD therapy yielded 
minimal improvement. Pulmonary function testing was nor-
mal, and treatments with steroids, montelukast, and inhaled 
therapies had little effect. ENT evaluation ruled out vocal cord 
dysfunction. Speech therapy also failed to improve symptoms. 
One year after symptom onset, the patient developed myoclonic 
jerks predominantly in the lower extremities, worsening in the 
evenings, particularly when reclining. Neurology consultation 
revealed jerks preceded by an internal sensation originating in 
the thoracic spine and radiating outward along with unremark-
able exam findings. Episodes occurred up to 30 times per hour. 
Gabapentin provided minimal relief  for both cough and spasms. 
Clonazepam reduced jerking frequency by 70% when taken 
daily, though escalation was limited by sedation. Levetiracetam 
was trialed after a previous case reported success with dual ther-
apy, but was discontinued due to fatigue. Lacosamide 100 mg 
twice daily reduced spasm frequency to 10–30 daily, primarily in 
the evenings. Interestingly, reductions in spasms correlated with 
improvements in cough. MRI of the brain revealed scattered 
subcortical T2 FLAIR hyperintensities without significant find-
ings. Spine imaging is pending. Based on clinical presentation 
and treatment response, the patient was diagnosed with PSM, 
also suspected to be the underlying cause of her chronic cough.
Conclusion: There has not been a reported case requiring 
clonazepam and lacosamide for symptom control.The correla-
tion between reduced spasms and improved chronic cough high-
lights the potential for PSM to manifest with atypical symptoms.
Support (if any): 

Abstract citation ID: zsaf090.1489
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A DAYTIME SOLUTION TO A NIGHTTIME DILEMMA - 
PAP-NAP TO GUIDE THERAPY OF SLEEP-DISORDERED 
BREATHING
Zara Bashir1, Kevin Eng2,3, Armand Ryden2,3, Michelle R. Zeidler3,4

1 UCLA, 2 Division of Pulmonary, Critical Care, and Sleep 
Medicine, Department of Medicine, David Geffen School of 
Medicine, University of California, Los Angeles, 3 VA Greater 
Los Angeles Healthcare, Los Angeles, 4 Department of Medicine, 
David Geffen School of Medicine, University of California, Los 
Angeles

Introduction: The PAP-NAP, a daytime abbreviated sleep study, 
is a tool designed to improve positive airway pressure (PAP) 
therapy use in patients with sleep-disordered breathing. We pres-
ent a case where a PAP-NAP study was utilized to determine 
appropriate therapy in a complex sleep patient with persistent 
high residual apnea hypopnea index (AHI).
Report of case: A 54-year-old obese male with history of chronic 
pain and depression was diagnosed with severe obstructive sleep 
apnea (OSA) (AHI 90/h) in 2010 via a polysomnogram and 
titrated to CPAP 9 cm H2O with improvement in symptoms. He 
became noncompliant in 2014 and reinitiated therapy in 2018 
with persistent snoring and fatigue. Repeat sleep study resulted 
in a CPAP prescription of 18 cm H2O with excellent compliance, 
minimal leak and residual AHI of 9/hr. The patient was diag-
nosed with tonsillar cancer in March 2024 requiring opioids for 
pain. Despite significant weight loss (BMI fell from baseline of 
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40 to 28), he required 11+ hours of sleep with high residual AHI 
of 17.2/hr and HCO3 of 31.5 (previously normal). CPAP was 
transitioned to APAP 16-20 cm H2O with 90th centile pressure of 
19 cm H20 and high AHI. The patient underwent a bilevel titra-
tion study notable for minimal sleep and severe central and mixed 
sleep apnea. Given need for continued opioids, and patient resist-
ance to repeat sleep study, decision was made to conduct a PAP-
NAP in conjunction with arterial blood gas (ABG) to determine 
ideal therapy for patient - adaptive servo-ventilation (ASV) versus 
bilevel. ABG showed a metabolic alkalosis with normal paCO2. 
PAP-NAP showed excellent response to ASV-Auto with resolu-
tion of obstructive and central sleep apnea. At one month the 
patient demonstrated excellent compliance, with a residual AHI 
of 8/hr and improvement in daytime sleepiness.
Conclusion: Our patient was complex due to a history of severe 
OSA with emergence of severe central sleep apnea after weight 
loss and opioid use in the setting of new malignancy. He under-
went several PSG titration studies, and declined an additional 
overnight study. PAP-NAP was the key to optimizing PAP ther-
apy and improving his daytime symptoms.
Support (if any): 
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COMPARISON OF A TWO DIFFERENT HOME SLEEP 
APNEA TESTS ON A SINGLE NIGHT
Matthew Mascioli1, Stephanie Stahl2

1 University of Indiana, 2 Indiana University School of Medicine

Introduction: The diagnosis of obstructive sleep apnea (OSA) 
has increasingly relied on home sleep apnea tests (HSATs) for 
their convenience and cost-effectiveness, making the comparative 
analysis of such devices critical. Flow-based and peripheral arte-
rial tone (PAT) HSAT devices are available. This case study com-
pared these two different HSAT devices used simultaneously on a 
single night. The WatchPAT HSAT (Zoll Itamar, Atlanta, GA) is 
a wrist-worn device with a chest sensor that uses PAT technology 
to detect respiratory events and reports sleep stages. The Alice 
NightOne HSAT (Philips Respironics, Murrysville, PA) measures 
nasal airflow and uses a single respiratory effort belt.
Report of case: A 31-year-old man with no significant medi-
cal history wore both a WatchPAT and Alice NightOne HSAT 
simultaneously on a single night. The PAT HSAT showed an 
overall the American Academy of Sleep Medicine (AASM) 
apnea-hypopnea index (AHI) (hypopneas defined as associated 
with a ≥3% oxygen desaturation or arousal) of 14.1/hr, Centers 
for Medicare & Medicaid Services (CMS) AHI (hypopneas 
defined as associated with ≥4% oxygen desaturation) 5.9/hr, and 
an AASM rapid eye movement sleep AHI of 47.1/hr. The flow-
based HSAT showed a total AASM AHI of 7.4/hr, CMS 3.0/hr. 
Total recording time was 212 minutes for the PAT device and for 
the flow-based device. The PAT device reported a total sleep time 
of 349 minutes with a sleep latency of 56.5 minutes. Sleep param-
eters were not reported with the flow-based device. No cardiac 
findings were seen in either study. The patient preferred the PAT 
device due to comfortability and overall ease of the process.
Conclusion: Studies demonstrate that PAT HSATs may overes-
timate the AHI, while flow-based HSATs tend to underestimate 
the AHI. These differences may be attributed to differences in 
scoring algorithms and physiological metrics analyzed. A lack of 
a sleep time measure with most flow-based HSATs leads the AHI 
being reported over the total recording time, not sleep time, often 

leading to a lower AHI. These findings underscore the impor-
tance of selecting an HSAT based on the clinical context and 
diagnostic needs, highlighting the complementary strengths of 
both devices in managing OSA.
Support (if any): 
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BENEFIT OF HYPNOSIS IN NREM AROUSAL 
PARASOMNIAS
Shubhangi Gupta1, Enrique Tobias2

1 University of North Dakota Family Medicine Residency Program, 
2 Sanford Health

Introduction: Non-rapid eye movement (NREM) parasomnias 
include complex behaviors such as sleepwalking, sleep-related 
eating disorder and confusional arousals that emerge mainly dur-
ing deep sleep. Adult lifetime prevalence varies widely (4–67%). 
Management typically focuses on education, safety measures, 
and addressing underlying triggers. When standard therapies 
prove insufficient, adjunctive techniques like hypnosis may offer 
additional benefit.
Report of case: A 59-year-old female with a long-standing his-
tory of intermittent sleepwalking and sleep-related eating sought 
care following a near-fatal sleep-driving incident. Her background 
included generalized anxiety, depression, PTSD, anorexia, and rest-
less legs syndrome. Comprehensive evaluation ruled out nocturnal 
epileptiform activity, periodic limb movements, and obstructive 
sleep apnea. Polysomnography demonstrated confusional arousals 
from N2 sleep and increased phasic muscle tone in REM, without 
witnessed abnormal movements. Reduced arousals in the first half  
of the night suggested sedation from multiple psychotropic medi-
cations concerning for polypharmacy. Initial management involved 
psychiatry consultation to streamline her psychotropic regimen, 
alongside behavioral and environmental interventions to ensure 
safety. After excluding active organic or psychological factors per-
petuating the episodes, one session of clinical hypnosis was per-
formed and recorded. The patient listened to the recording daily, 
gradually reducing its use as episodes improved. Clonazepam was 
introduced and up titrated when potentially harmful episodes per-
sisted. At follow-up, both the patient and her bed partner reported 
a notable reduction in frequency and severity of the episodes, with 
no further injurious events.
Conclusion: In a case of refractory NREM parasomnia, hypno-
sis—implemented after careful evaluation, medication adjust-
ment, and safety measures—resulted in meaningful clinical 
improvement. This brief, time-efficient intervention may serve as 
a valuable adjunct to established therapies when conventional 
measures alone do not achieve adequate control.
Support (if any): 
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RAPID RESOLUTION OF CPAP-INDUCED EAR 
DISCOMFORT IN OBSTRUCTIVE SLEEP APNEA: A CASE 
OF PRESSURE TITRATION
Monica A. Giraldo1, Alexandre Abreu1, Kori B. Ascher1, Maria 
V. Suurna1, Valeria E. Munguia Jovel1, Hao Cheng2, Douglas 
M. Wallace3, Amanullah Siddiqui1

1 University of Miami Miller School of Medicine, 2 Miami VA 
Medical Center, 3 University of Miami
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Introduction: Continuous Positive Airway Pressure (CPAP) 
therapy is the cornerstone of treatment for obstructive sleep 
apnea (OSA). However, higher pressure settings can occasion-
ally lead to unexpected complications. This case highlights the 
importance of careful pressure titration while treating OSA, par-
ticularly in patients experiencing ear-related symptoms.
Report of case: A 74-year-old male with a history of coronary 
artery disease and moderate OSA (REI 22.9/hour) presented 
with left ear discomfort exacerbated by CPAP use. Auto PAP 
was decreased from 4 to 20 cmH2O to 4 to 8 cmH2O to improve 
PAP tolerance, but due to persistent hypersomnia, he underwent 
PAP titration where the optimal therapeutic pressure was BPAP 
at 17/12 cmH2O. However, due to poor tolerance and left ear 
pressure sensation, the device was placed in automatic mode 
with a maximum IPAP of 10 cmH2O and pressure support (PS) 
of 4 cmH2O. Despite some initial improvement, the patient con-
tinued to experience left ear pressure sensation. A CT scan of the 
brain revealed fluid in the left ear. Neuroimaging with MRI of 
the internal auditory canal and temporal bone CT were normal. 
BPAP was set at 6/4 cmH2O with significant relief  of the ear dis-
comfort and subsequent improvement in PAP adherence.
Conclusion: This case highlights the potential for pressure-re-
lated complications during treatment with PAP, potentially 
linked to conditions such as temporal bone dehiscence or baro-
trauma. It emphasizes the importance of individualized pressure 
adjustment to reduce side effects related to PAP therapy so its 
utilization can be optimized in the treatment of OSA. Sleep spe-
cialists should be vigilant for unusual pressure-related symptoms 
and be prepared to adjust therapy as required, even if  it means 
deviating from standard titration protocols.
Support (if any): 
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SLEEP DISORDERS IN SPINOCEREBELLAR ATAXIA 
TYPE 2
Tri Nguyen1, Megan Acho1, Shelley Hershner1

1 University of Michigan

Introduction: The most common sleep disorders associated with 
spinocerebellar ataxia type 2 (SCA2) are restless leg syndrome 
(RLS) (18%), periodic limb movements of sleep (PLMs) (38%), 
and obstructive sleep apnea (OSA) (50-70%). In rare cases, SCA2 
can be associated with REM-sleep behavior disorder (RBD) 
(6.2%). Here, we present a rare spinocerebellar ataxia type 2 case, 
in which the patient demonstrates RBD, RLS, PLM, and OSA 
on their polysomnogram.
Report of case: A 33-year-old right-handed man with a history 
of RLS and SCA2 (diagnosed 10 years ago by genetic testing 
with 43 CAG repeats) presented for evaluation of sleep distur-
bance. He reported episodic catathrenia, intermittent apneas, 
nocturnal limb movements, and nightmares. Family history was 
significant for a grandfather with OSA. A baseline polysom-
nogram demonstrated frequent limb movements during non-
REM sleep, and increased EMG tone during REM sleep, during 
which the patient had at least 4 episodes of semi-purposeful 
movements, which included hand movements and brief  kicks 
and jerks of the lower extremities. A subsequent titration repro-
duced frequent semi-purposeful limb movements during REM 
sleep including leg jerks, arm flailing, head turning, and picking 
at his sheets. The PLM index ranged from 70-110 events/hour. 
RBD was not associated with untreated OSA. On follow-up, the 

patient recalled his ex-wife complaining about him hitting her 
during sleep.
Conclusion: SCA2 is characterized by the olivopontocerebel-
lar atrophy accompanied by degeneration of the thalamus and 
substantia nigra. Increased CAG repeats are hypothesized to 
lead to loss of REM-sleep atonia and, subsequently, RBD2. 
Recognition of RBD in CAG repeat pathologies, such as spi-
nal and bulbar muscular atrophy, Huntington’s disease, den-
tatorubral pallidoluysian atrophy, and spinocerebellar ataxias 
types 1,2,3,6,7, and 17 can lead to early screening and treatment. 
PLMs may be caused by dysfunction of the dopaminergic sys-
tem in the hypothalamus with descending pathways to the spinal 
cord and dysfunction in D2 receptor binding in the striatum. In 
contrast to RBD, there is no correlation between CAG repeats 
and PLMs. The development and subsequent severity of PLMs 
are closely associated with disease duration and ataxia. PLMs 
and RBD are underrecognized sleep disorders in SCA patients.
Support (if any): 

Abstract citation ID: zsaf090.1494
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SENSOR LEAD BREACH IN HYPOGLOSSAL NERVE 
STIMULATION THERAPY
Gabriel Sraha1, Andrea Margarita Saludes1, Lawrence Chan2

1 Ohio State University Wexner Medical Center, 2 The Ohio State 
University

Introduction: Targeted hypoglossal nerve stimulation (HNS) 
offers an alternative treatment approach by activating lingual 
muscles for patients with moderate to severe OSA who are intol-
erant of CPAP therapy.
Report of case: We present a case of a 71-year-old Male with 
severe obstructive sleep apnea, diagnosed in 2017. He developed 
CPAP intolerance after a short trial and subsequently under-
went a Uvulopalatopharyngoplasty (UPPP) with re-emergence 
of OSA symptoms following the procedure. After the failure of 
another CPAP trial, the patient was implanted with HNS on 
12/27/19. His device was activated; however, he was unable to 
complete his titration study due to the pandemic. He returned 
to clinic on 10/19/22 with the complaint of HNS intolerance. 
He reported the stimulation as uncomfortable, often turning on 
before he fell asleep. In-clinic interrogation showed no down-
ward waveform deflections, good tongue movement and appro-
priate ratios on impedance check. His amplitude and start delay 
settings were adjusted. A follow up titration study at 3 months 
showed an ideal amplitude of 1.9V with well controlled apnea. 
At his follow-up visit on 3/15/23, the patient reported improved 
tolerance with usage averaging 45 hours per week. Interval 
HSAT showed respiratory event index of 14.2. At his 1-year 
follow-up, device interrogation revealed downward deflections 
and high frequency noise on sensor waveform. Findings were 
discussed with the device manufacturer and recommendation 
issued to stop treatment. Advanced testing showed persistent 
shark-fin waveform and high frequency noise indicative of res-
piratory sense lead breach. Patient was referred to ENT for 
revision of HNS. The surgeon noted a section of the respiratory 
lead that was discolored and fractured revealing the location of 
the sheath breach. He also noted a cracked sheath around the 
stimulation lead necessitating replacement of the entire HNS 
unit. Post surgery, the patient returned to clinic for successful 
activation and showed resolved abnormal waveform and no high 
frequency noise. Follow up sleep studies are pending.
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Conclusion: This case illustrates an approach to trouble shoot-
ing sensor lead hardware compromise and demonstrates the 
importance of monitoring for abnormal waveforms.
Support (if any): 

Abstract citation ID: zsaf090.1495
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CSA INDUCED BY EXCESS PRESSURE SUPPORT: A 
CASE REPORT
Poulomee Tripathi1, Robert J. Murray1

1 University of Kentucky

Introduction: Studies and cases have reported an association 
between the pathogenesis of OSA and CSA. There is also some 
increased propensity for CSA in OSA patients. A specific form of 
CSA, treatment emergent central sleep apnea (TECSA), mostly 
occurs with CPAP titrations. Additional risk factors for TECSA 
include bilevel PAP or high pressure support levels.
Report of case: Mr. C is a 37 year old male who originally was 
referred to the University of Kentucky sleep medicine clinic to 
establish care. He had already been diagnosed with OSA at an out-
side facility. His Epworth Sleepiness Scale score was 7. He was on 
BiPAP 18/10 cm H2O, with a pressure support of 8. His BiPAP 
download showed CSA, with a central index of 21 and AHI of 23 
overall. He was not on any centrally acting medications, had no 
history of CVA, and his echocardiogram showed a normal LVEF. 
His therapy was changed to CPAP 10cm H2O. Within 14 days, his 
central index decreased to 8.6 and AHI was 10.8; most recently his 
AHI is now < 5. Clinically, he states he finally was able to obtain 
uninterrupted, deep sleep that was restorative in the mornings.
Conclusion: TECSA is an acknowledged complication of PAP 
therapy for OSA. However, this case demonstrates an event 
where high-pressure support via BiPAP induced CSA. 20-30% 
of patients with OSA are prescribed BiPAP for a variety of rea-
sons. It is imperative to link the pathophysiology of CSA and 
OSA in patients with otherwise no clear etiology of CSA and 
acknowledge how elevated pressure support induced hypocapnia 
may correlate with the development of TECSA.
Support (if any): 

Abstract citation ID: zsaf090.1496

1496
RESTLESS LEGS SYNDROME IN A PEDIATRIC 
PATIENT: A RARE COMPLICATION FOLLOWING 
GLOMERULONEPHRITIS
Likhita Shaik1, Janey Dudley1, Daniel Rongo1,2, Anna Wani1

1 UT Southwestern Medical Center, 2 North Texas VA Medical Cen
ter

Introduction: Restless Legs Syndrome (RLS) is a neurological 
disorder characterized by an irresistible urge to move the legs, 
often accompanied by uncomfortable sensations. In pediatric 
populations, RLS is less common, with studies suggesting a 
prevalence of 2-4%[1,2]. Although 12-35% of pediatric chronic 
kidney disease patients experience RLS symptoms, the incidence 
of RLS with glomerulonephritis is much lower, with only a few 
documented cases in the literature[3,4]. Therefore, the associa-
tion of RLS in a child with glomerulonephritis is an unusual 
presentation, making this case particularly noteworthy.
Report of case: A 9-year-old male presented with difficulty 
falling asleep, maintaining sleep, and feeling fatigued despite 

adequate sleep hours since a year. These symptoms coincided 
with his recent diagnosis of glomerulonephritis following recur-
rent streptococcal infections. Despite undergoing tonsillectomy 
and adenoidectomy to treat these recurrent infections, the patient 
continued to experience significant daytime sleepiness, often 
falling asleep at school or in the car. The parents also reported 
frequent leg twitches, jerks, sleepwalking, and nocturnal eating 
episodes which cycled into restless and non-refreshing sleep. The 
patient’s sleep study revealed no signs of sleep apnea, however 
showed reduced REM sleep (9.1%), low sleep efficiency (54%), 
increased sleep onset latency (190 minutes), and an arousal index 
of 7.5. These findings suggested significant sleep disruption, due 
to the patient’s leg movements. Given the timing of his symp-
toms following the diagnosis of glomerulonephritis, RLS was 
suspected. Subsequent testing for ferritin level was found to be 
56 ng/mL, which was slightly below optimal levels for his age. 
Treatment with a multivitamin containing iron and gabapentin 
led to significant improvements in his sleep quality and daytime 
symptoms. Parasomnias and leg twitches improved, and restor-
ative sleep resulted.
Conclusion: This case highlights the rare occurrence of RLS fol-
lowing glomerulonephritis in a pediatric patient, underscoring 
the importance of considering neurological symptoms in chil-
dren with kidney disease. Further research is needed to explore 
the potential link between renal conditions and RLS in pediatric 
populations.
Support (if any): 

Abstract citation ID: zsaf090.1497
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NONCODING RNAS AND NEUROLOGICAL DISEASES: 
A NOVEL POLR3B MUTATION EXPANDING THE 
PHENOTYPIC SPECTRUM
Anna K. Kloster1,2, Manuella Almada2, Mariana Moyses-Oliveira2, 
Sandra Doria Xavier2, Gustavo Antonio Moreira1,2, Sergio Tufik2,3, 
Monica L. Andersen2,3

1 Universidade Federal de São Paulo, 2 Sleep Institute, Associação 
Fundo de Incentivo à Pesquisa, 3 Departamento de Psicobiologia, 
Universidade Federal de São Paulo

Introduction: Charcot-Marie-Tooth disease (CMT) is a heter-
ogeneous group of monogenetic peripheral neuropathies with 
a prevalence of 1:2,500. Patients with CMT significantly lower 
sleep quality and excessive daytime sleepiness. Recent studies 
have shown that missense variants in POLR3B are part of the 
genotyping spectrum of mutational mechanisms associated 
with CMT. A total of 10 patients with neurological conditions, 
including CMT, and POLR3B missense heterozygous de novo 
mutations have been previously reported; however, sleep distur-
bances in individuals with these mutations are uncharacterized.
Report of case: The 35-year-old female patient with Charcot-
Marie-Tooth syndrome and a missense mutation in the 
POLR3B gene (c.1424A>G/p.Gln475Arg) had a normal term 
delivery without complications. She had a history of  chronic 
obstructive pulmonary disease, systemic lupus erythematosus, 
arthralgia, and progressive bilateral hearing and vision loss, 
skin lesions, and mouth ulcers. At age 27 years, she developed 
abdominal spasms and cognitive impairment, which pro-
gressed to dysautonomia, requiring her to stop working as a 
psychologist. Magnetic resonance imaging findings at the age 
of  31 years include right paramedian disc protrusion with spi-
nal cord compression and left temporal extra-axial expanding 
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lesion. Polysomnography type I carried out at the age of  35 
years showed normal sleep architecture, apnea/hypopnea index 
(AHI=0.9) and oxygen saturation. In Pittsburg Sleep Quality 
Index (PSQI) and Epworth Sleepiness Scale (ESS), she achieved 
5 and 9 scores, respectively. She scored 2 in each of  the PSQI 
subdomains referring to “sleep disturbances” and “sleep med-
ications”. Her autoperception of  sleep quality and sleepiness 
(PSQI and ESS scores) contrasted with the report of  her main 
caregiver, which described major problems in initiating and 
maintaining sleep.
Conclusion: The description of this case highlights the need of 
clinically evaluation sleep disturbances in CMT cases. When clin-
ical data from the 10 previous reported patients are contrasted 
with this current narrative, this specific case is the only to have 
a late on-set disease, expanding the putative prognosis of this 
clinical spectrum. Sleep disorders were not mentioned in other 
case reports. To expand the genotype-phenotype correlation and 
indicate therapeutical interventions, future studies with larger 
cohorts and objective sleep assessments are warranted.
Support (if any): AFIP, FAPESP, CNPq.

Abstract citation ID: zsaf090.1498
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DOWN SYNDROME REGRESSION DISORDER: 
COMPLICATIONS AFTER HYPOGLOSSAL NERVE 
STIMULATOR IMPLANTATION
Mitali S. Thanawala1, Kevin Kaplan1

1 Baylor College of Medicine

Introduction: Hypoglossal nerve stimulation (HNS) therapy 
is indicated in patients with Down syndrome (DS) with severe 
obstructive sleep apnea (OSA). HNS is well-tolerated with signif-
icant reduction in apnea-hypopnea index (AHI). This is a case of 
a patient with DS whose recovery after HNS implantation was 
complicated by Down syndrome regression disorder (DSRD).
Report of case: An 18-year-old female with DS, repaired 
complete atrioventricular septal defect and mitral valve cleft, 
asthma, polycystic ovarian syndrome, OSA, and obesity (BMI 
44) was diagnosed with severe OSA as a 7-year-old with elevated 
obstructive AHI (oAHI of 20.11). After surgical interventions, 
including tonsillectomy, adenoidectomy, and turbinate reduc-
tion, her sleep apnea remained severe (oAHI 12.8). She did not 
tolerate continuous positive airway pressure (7 cm H2O). At 16 
years of age, a repeat PSG showed persistent severe OSA (oAHI 
14.82) and endoscopy demonstrated partial collapse of the 
lateral pharyngeal wall and tongue base. Three months before 
HNS implantation, she developed auditory hallucinations and 
nystagmus. An extensive evaluation was negative for infection, 
encephalopathy, autoimmune disorders, and drug intoxication. 
Without a formal diagnosis for her symptoms, she underwent 
HNS implantation. Post-implantation, further evaluation of 
her symptoms with magnetic resonance imaging (MRI) of the 
brain was delayed until the HNS could be activated. She was 
ultimately diagnosed with DSRD, a rare regression of functional 
skills with potential neurological deficits, hallucinations, and 
poor sleep in patients with DS. She was treated with intravenous 
steroid and immunoglobulin infusions, lorazepam, and aripipra-
zole and clinically improved. HNS was activated two months 
post-implantation. Initiation PSG with HNS showed optimal 
control with an amplitude of 0.6 voltage, electrode configuration 
A, pulse width 90 microseconds, rate of 33 hertz with residual 

AHI 0. Despite adherence with HNS, she continues to experi-
ence mild snoring, fatigue, and restless sleep.
Conclusion: This patient’s DSRD symptoms complicated the 
understanding of clinical improvement post HNS implantation. 
Inability to obtain an MRI prior to activation of the HNS device 
may have delayed the diagnosis of her DSRD. This population 
of patients with DS treated with HNS warrants further screening 
for potential co-morbidities prior to surgical implantation and 
further understanding of complications post-implantation.
Support (if any): 

Abstract citation ID: zsaf090.1499

1499
FALSE VOCAL CORD ENLARGEMENT IN 
TRANSGENDER PATIENT ON TESTOSTERONE 
THERAPY CONTRIBUTING TO OBSTRUCTIVE SLEEP 
APNEA
Katie L. Tribuls1, Brian Soto1, Karel Calero2

1 University of South Florida, 2 University of South Florida 
Morsani College of Medicine

Introduction: Hormones have been shown to play an impor-
tant part in obstructive sleep apnea (OSA). Female hormones 
are thought to be protective of  obstructive sleep apnea with 
an increased prevalence of  OSA in postmenopausal females. 
In transgender medicine, exogenous testosterone is the corner-
stone of  treatment with the goal of  virilization to achieve phys-
ical attributes that match gender identity. Androgen excess in 
females leads to thickening of  the vocal cords with hypertrophy 
and hyperplasia of  the thyroarytenoid muscle, hyperplasia of 
the laryngeal mucosa epithelium, and edema of  the connec-
tive tissue stroma and enlargement of  the laryngeal cartilage.2 
While these mechanisms can achieve the desired voice deepen-
ing, there is also concern that it may contribute to the develop-
ment of  OSA.
Report of case: Here we present the case of a 34 yo transgen-
der female to male patient on testosterone therapy for the past 
7 years who presents with CPAP intolerance. After struggling 
with CPAP for over a year, he was referred for PAP alterna-
tives for his OSA and underwent drug induced sleep endoscopy 
(DISE) for evaluation for hypoglossal nerve stimulator. During 
the endoscopy he was found to have significant thickening of 
the false vocal cords (FVC) causing near complete obstruction 
of the airway, with improvement noted with jaw thrust. It was 
suspected that the patient’s findings were related to testosterone 
therapy. The patient ultimately decided to continue the current 
dose of testosterone and opted for an oral appliance (OA) for 
management of his OSA.
Conclusion: Transgender medicine is an emerging field with an 
increased prevalence of gender affirming hormonal therapy and 
gender confirmation surgeries over the past decade. The findings 
of FVC thickening, likely related to testosterone use, has yet to 
be described in the literature and can give insight into the patho-
physiology of OSA in patients on hormonal therapy. Special 
attention should be given to patients treated with testosterone 
who fail to improve with or report intolerance to PAP therapy as 
this may be linked to airway abnormalities such as FVC thicken-
ing reported here. DISE may help guide treatment decisions in 
these cases and patients may improve with alternative therapies 
such as OAs.
Support (if any): 
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KLEINE-LEVIN SYNDROME: A TALE OF TWO SLEEP-
WAKE STATES
Luke E. Buxton1, Emory Steelman2, Sunitha Nune2, Ye Jin Jeon2

1 Loma Linda University Medical Center, 2 Loma Linda University

Introduction: Kleine-Levin Syndrome (KLS) is a rare disease 
characterized by relapsing-remitting episodes of severe hyper-
somnolence in association with cognitive, psychiatric, and behav-
ioral disturbances. Described below is a case of KLS associated 
with viral infection, menstrual cycles, and vaccination.
Report of case: A 17-year-old female presented to the pediat-
ric sleep clinic for evaluation of  recurrent episodic behavioral 
changes associated with prolonged sleep time. An initial episode 
of  manipulative behavior associated with family stressors was 
concerning for underlying depression and she was prescribed 
escitalopram but continued to report ‘dissociative’ episodes. 
Approximately six months later, the patient developed a fever 
associated with acute changes in mentation and increased sleep 
duration of  18 hours per 24-hour period. The patient under-
went evaluation in a pediatric ICU. Workup included MRI 
brain (negative), respiratory viral panel (positive for human 
metapneumovirus), urine drug screen (positive for cannabis), 
and a lumbar puncture with viral testing (normal protein, cell 
count, and microbiologic testing [note that CSF human metap-
neumovirus testing was not performed]). She was diagnosed 
with encephalopathy due to human metapneumovirus and was 
discharged home with persistent prolongation of  sleep duration 
for the subsequent 8 days. Over the next 7 months, the patient 
experienced 3 more episodes of  hyperphagia, hypersomnolence, 
and changes in behavior including self-gratifying behavior last-
ing for 7-12 days. Two of  these episodes were associated with 
the onset of  menstruation. The third episode occurred after 
influenza vaccination. Note that between episodes, the patient 
was noted by her mother to return to baseline mentation and a 
have a normalization of  sleep duration within a given 24 hour 
period. Upon evaluation in the pediatric sleep clinic, the patient 
underwent polysomnography with mean sleep latency testing 
demonstrating absence of  sleep disordered breathing and a 
mean sleep latency of  8 minutes 24 seconds with no observed 
sleep onset REM periods. Therapy with modafinil was trialed 
but she had recurrent episodes. The patient is currently on car-
bamazepine with an overall reduction in the frequency and 
duration of  episodes.
Conclusion: Presented above is a rare case of KLS associated 
with various triggers including viral infection, menstrual cycle, 
and vaccination.
Support (if any): 

Abstract citation ID: zsaf090.1501
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SLEEPY TEENS: A CASE SERIES OF DIAGNOSTIC 
DILEMMAS IN PATHOLOGICAL EXCESSIVE DAYTIME 
SLEEPINESS (EDS)
Katyayini Aribindi1, Kiran Nandalike2, Ambika G. Chidambaram1

1 UC - Davis, 2 UCD Health

Introduction: Central disorders for hypersomnolence (CDH) 
consist of idiopathic hypersomnia (IH), narcolepsy type 1 and 
type 2. These are difficult to differentiate due to confounding 

social issues and mood disorders commonly encountered in 
pediatric clinical settings, which may contribute to the delay in 
diagnosis. These diagnostic dilemmas arise in patients who have 
significant sleepiness, but do not meet diagnostic criteria. Here, a 
case series of five patients with EDS, and their confounders will 
be presented.
Report of case: An eleven-year-old early teen with an Epworth 
Sleepiness Scale (ESS) of 17, who has undergone polysomno-
grams (PSG) and multiple sleep latency tests (MSLT) demon-
strating 1-2 sleep onset rapid eye movement periods (SOREMP), 
and mean sleep-onset latency (MSL) of 8.7 minutes and 9 min-
utes. Genetic testing and cerebrospinal fluid orexin levels were 
normal. A twenty-year-old (ESS 13) with unrefreshing naps 
without cataplexy, underwent a PSG/MSLT demonstrating 3 
SOREMPs and MSL of 3.3 minutes while on sertraline and 
trazodone, but 6.3 hours of sleep and AHI of 3.0/hr with nor-
mal genetic testing and orexin levels. An eighteen-year-old with 
hypersomnia (ESS 16) and snoring had no SOREMPs, but an 
MSL of 7.5 minutes and normal orexin levels with an AHI of 
3.9/hr, while an eighteen-year-old with ESS of 20, cataplexy and 
hypnogogic hallucinations had no SOREMPs and an MSL of 
14.3 minutes. Lastly, a 21-year-old with sleep paralysis had no 
SOREMPs and an MSL of 9.5 minutes on fluoxetine, with 1% 
REM sleep and 83.5% N3 sleep on the prior PSG. Sleep dia-
ries had no significant findings. Each of these patients had con-
founding variables (Table 1). These patients all received trials of 
wake-promoting agents or stimulants with varying degrees of 
success.
Conclusion: These cases represent the challenges encountered 
in the children due to numerous confounders in EDS, and not 
meeting criteria for CDH. This is frustrating for both families 
and providers as they may or may not progress to narcolepsy 
or IH with time, hence, contributing to the problem of delays in 
diagnosis of CDH and treatment. Further studies and guidelines 
specific to children are needed to re-define CDH accounting for 
the variability in the presentation.
Support (if any): 

Abstract citation ID: zsaf090.1502
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SEVERE UPPER AIRWAY OBSTRUCTION IN A 
PEDIATRIC PATIENT WITH PIERRE ROBIN SYNDROME: 
INCOMPLETE RESOLUTION AFTER SURGICAL 
MANAGEMENT
Mitali S. Thanawala1, Sonal Malhotra1

1 Baylor College of Medicine

Introduction: Pierre Robin syndrome (PRS) is characterized 
by micrognathia or retrognathia, glossoptosis, and cleft palate. 
Over 85% of patients have significant upper airway obstruction 
(UAO) with sleep-disordered breathing. Management of UAO 
in patients with PRS involves a multidisciplinary approach and 
often requires surgical management. The authors present a case 
of persistent obstructive sleep apnea (OSA) in a pediatric patient 
with PRS.
Report of case: Patient is a 7-year-old female with PRS with 
micrognathia, glossoptosis, and cleft palate, DiGeorge syn-
drome, and history of biliary embryonal rhabdomyosarcoma 
with complete resolution after chemotherapy. She was first diag-
nosed with severe OSA at one month of age with respiratory 
disturbance index of 176/hour. She underwent bilateral man-
dibular distraction at two months old. Repeat polysomnogram 
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(PSG) showed persistent severe OSA, although reduced in sever-
ity with obstructive apnea-hypopnea index (oAHI) of 54.7/hour. 
Titration PSG was completed with optimal control on bilevel 
positive airway pressure (BPAP) at 13/9 cm H2O. Repeat laryn-
goscopies showed improvement in glossoptosis and normal sub-
glottis and trachea. However, given her persistent severe OSA 
and BPAP pressure intolerance, she underwent a second bilat-
eral mandibular distraction at 3 years old. Repeat PSG showed 
persistent severe OSA with further reduction in oAHI to 13.41/
hour. After multidisciplinary discussion, additional airway aug-
mentation procedures were determined to not provide further 
benefit. Decision was made to proceed with cleft palate repair 
to facilitate improved speech and quality of life. She under-
went palatoplasty at 4 years old and her initial post-operative 
PSG showed mild worsening of OSA with oAHI 21.12/hour. 
However, with continued healing and growth, repeat PSG at 6 
years old shows improvement of OSA with oAHI 13/hour. Her 
OSA now remains well-controlled with optimal BPAP adher-
ence. She continues to follow closely with speech therapy to 
improve articulation.
Conclusion: Mandibular distraction has become the mainstay 
of treatment for patients with PRS and severe UAO refractory 
to non-invasive treatment. Incomplete resolution of UAO after 
mandibular distraction is typically associated with infection, 
device failure, preoperative intubation, or laryngotracheoma-
lacia, which this patient did not have. This case offers further 
understanding of the complexities of long-term management of 
patients with PRS and incomplete resolution of UAO after mul-
tiple surgical treatments.
Support (if any): 

Abstract citation ID: zsaf090.1503
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FLOPPY EYELID SYNDROME: AN OVERLOOKED 
INDICATOR FOR DIAGNOSING OBSTRUCTIVE SLEEP 
APNEA
Robert Wu1, Salma I. Patel2

1 University of Arizona College of Medicine - Tucson, 2 The 
University of Arizona

Introduction: Obstructive sleep apnea (OSA) is characterized by 
recurrent episodes of disrupted breathing during sleep, caused by 
upper airway obstruction. It affects a substantial portion of the 
U.S. adult population, with millions estimated to have the con-
dition, though most cases remain undiagnosed. Left untreated, 
OSA is associated with significant health risks, including obe-
sity, hypertension, type 2 diabetes, cardiovascular disease, and 
stroke. While typical symptoms such as snoring, gasping, and 
witnessed apneic events occur during sleep, a less common but 
notable association exists with floppy eyelid syndrome (FES). 
FES, resulting from low-grade inflammation and elastin degra-
dation in the eyelids, can serve as a visible indicator of OSA dur-
ing wakefulness, especially for individuals without a bed partner 
to observe sleep-related symptoms.
Report of case: A 33-year-old male with morbid obesity and 
hypertension was referred to sleep medicine after his ophthal-
mologist observed floppy eyelids during an evaluation for a con-
junctival growth. The patient reported mild excessive daytime 
sleepiness, as indicated by his Epworth Sleepiness Scale score, 
but did not recall symptoms like choking or gasping during sleep. 
However, his family reported snoring, gasping, and episodes of 
apnea. An overnight titration polysomnogram confirmed severe 

obstructive sleep apnea with an exceptionally high apnea-hy-
popnea index (AHI) and a significant obstructive component. 
Continuous positive airway pressure (CPAP) therapy at 13 cm 
H2O effectively reduced the respiratory disturbance index to 2.9 
events per hour.
Conclusion: This case highlights the importance of floppy eye-
lids as a potential diagnostic clue for OSA, particularly in indi-
viduals who may not recognize or report common sleep-related 
symptoms. In this instance, the incidental finding of FES led to 
an OSA evaluation, resulting in diagnosis and treatment. Floppy 
eyelids provide a unique, observable indicator for clinicians 
and patients alike, serving as an accessible tool to aid in iden-
tifying OSA in the absence of self-reported or witnessed sleep 
symptoms.
Support (if any): 

Abstract citation ID: zsaf090.1504
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COMPLEX IDIOPATHIC HYPERSOMNIA AND SEVERE 
OBSTRUCTIVE SLEEP APNEA CONTROLLED WITH 
HYPOGLOSSAL NERVE STIMULATOR
Christine Plichta1, Cole Sedar2, Syed Qasmi2, Andre U. Aguillon3

1 University of Toledo Medical Center, 2 University of Toledo, 3 The 
University of Toledo College of Medicine and Life Sciences

Introduction: Idiopathic hypersomnia requires an extensive 
work-up, only to be a diagnosis of exclusion. The clinical pres-
entation can overlap with other pathologies, often requiring mul-
tiple diagnostic and laboratory investigations. This can result in 
a complex care plan.
Report of case: We present the case of a 43 year old male with 
severe obstructive sleep apnea with an apnea-hypopnea index 
(AHI) of 56.7 events per hour. Despite nasal turbinate reduction 
and septoplasty for deviated septum, he was intolerant to both 
CPAP and BPAP therapy. He underwent hypoglossal nerve stim-
ulator insertion with a final AHI of 3.5 events per hour during his 
fine-tune polysomnography. Despite adequate therapy, Patient 
continued to have excessive daytime sleepiness. He was trialed on 
modafinil with no improvement despite increased doses. There 
was no significant symptomatic improvement on armodafinil 
with increased doses. A home sleep test was conducted with a 
resulting Respiratory Event Index (REI) of 7.7 events/hour. The 
patient underwent diagnostic polysomnography followed by 
multiple sleep latency test (MSLT) after holding armodafinil for 
3 days. During the preceding night polysomnography, the patient 
had difficulty maintaining sleep due to the voltage of the hypo-
glossal nerve stimulator. This improved after a decrease in the 
voltage by two levels. MSLT resulted in mean sleep latency of 4.1 
minutes and 0 SOREM periods, thereby ruling out narcolepsy 
without cataplexy. Patient was started on calcium, magnesium, 
potassium, and sodium oxybate with improved quality of life 
and decrease daytime sleepiness.
Conclusion: This case illustrates many complexities of sleep 
medicine and diagnosing multiple sleep problems with over-
lapping symptomatology. This can sometimes involve exten-
sive diagnostic testing and trial medications, only to result in a 
diagnosis of exclusion. This case reveals the added complexity 
of conducting an MSLT on a patient with a hypoglossal nerve 
stimulator. While the goal of PAP therapy is an AHI of less than 
or equal to 5 events per hour, successful therapy with a hypo-
glossal nerve stimulator is an AHI < 15 events per hour or a 50% 
reduction in the diagnostic AHI. This can create a discordance 
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of what defines a negative or normal preceding night polysom-
nography when conducting an MSLT.
Support (if any): 

Abstract citation ID: zsaf090.1505

1505
THE DIAGNOSTIC VALUE OF SLEEP ABNORMALITIES 
IN ANTI-IGLON5 ENCEPHALITIS: CLINICAL AND 
POLYSOMNOGRAPHIC INSIGHTS
Sonia Millan1, María Camila R. Langer2, Juan José Paba3, 
Andrés-Felipe Patiño-Aldana1

1 Universidad Nacional de Colombia, 2 Universidad Militar Nueva 
Granda, 3 Universidad el Bosque

Introduction: Autoimmune encephalitis (AE) is an underrecog-
nized cause of sleep disturbances, presenting with motor and 
cognitive features that may raise suspicion. Identifying specific 
sleep-related abnormalities can provide critical insights for diag-
nosing AE.
Report of case: Patient 1: A 52-year-old women presented bilat-
eral and symmetrical bradykinesia, rigidity and postural instabil-
ity, and frequent falls. Her family reported frequent nightmares, 
dream-acting, yelling and hyper motor behavior during sleep. 
She was hospitalized for rapidly progressive dementia charac-
terized by amnestic deficits, apraxia, impaired attention, and 
acalculia. Examination revealed a limitation in downward gaze. 
Brain MRI revealed diffuse cortical atrophy and CSF study 
showed albumin-cytological dissociation. Extensive evaluation 
ruled out nutritional deficits, neoplasms, infections and prions. 
Serum testing detected anti-IgLON5 antibodies via indirect 
immunofluorescence. She was treated with corticoids, intrave-
nous immunoglobulin (IVIG) and cyclophosphamide, achieving 
clinical improvement. Follow-up polysomnography confirmed 
REM sleep behavior disorder with a non-atonic REM phase. 
Patient 2: A 52-year-old men with a history of snoring, diur-
nal somnolence and suspected obstructive sleep apnea syndrome 
underwent polysomnography study. His medical history included 
cervical dystonia, treated with botulinum toxin for a year. 
However, his symptoms were worsening with dysarthria and dys-
phagia. Moreover, the neurological assessment revealed bilateral 
bradykinesia and rigidity. The polysomnogram revealed stridor, 
OSA and a poorly integrated N2 phase. CSF showed isolated 
hyperproteinorrachia while MRI was unremarkable. Secondary 
causes of parkinsonism were excluded. A CSF autoimmune 
encephalitis panel had positive anti-IgLON5. The patient did 
not responded to high-dose corticosteroids and cyclophospha-
mide and it is currently waiting for monoclonal antibodies ther-
apy insurance approval.
Conclusion: Anti-IgLON5 encephalitis is a rare autoimmune 
disorder with a subacute course, typically affecting individuals 
aged 40-60 years. Sleep disturbances including aberrant sleep 
architecture, parasomnia and insomnia are common. Bulbar 
symptoms such as dysphagia, dysarthria, stridor, and acute 
respiratory failure are frequent. The syndrome can mimic pro-
gressive supranuclear palsy due to vertical gaze limitations and 
atypical parkinsonian symptoms. Rapidly progressive dementia 
could precipitate hospital admission and complicate further the 
diagnosis. A suggestive clinical course among key findings in pol-
ysomnography could support diagnosis and proper early immu-
nomodulating treatment.
Support (if any): 

Abstract citation ID: zsaf090.1506

1506
CORRECTING SMILES AND AIRWAYS: ORTHODONTIC 
TREATMENT FOR PEDIATRIC OSA
Nida Qadir1, Malti Bhamrah1, Harjinder Singh1, 
Rupa Koothirezhi1, Cesar Liendo1, Oleg Chernyshev1

1 Louisiana State University Shreveport

Introduction: Pediatric OSA has been linked with cognitive 
impairments, behavioral effects leading to academic underper-
formance and significant cardiovascular and metabolic conse-
quences. Craniofacial abnormalities are one of the contributing 
factors for an increased risk of OSA and a cause of relapse or 
incomplete resolution of OSA. Orthodontic treatments have 
emerged as one of the treatment options for patients with crani-
ofacial abnormalities.
Report of case: A 17-year-old patient with a history of mild 
obstructive sleep apnea (OSA) diagnosed at age 10 presented 
with persistent sleep-disordered breathing (SDB). Symptoms 
began at age 8, including snoring and loud breathing. The patient 
underwent adenoidectomy at 6 years of age and tonsillectomy at 
10 years of age, with persistent symptoms leading to referral to 
Sleep Medicine and ENT. Physical examination findings included 
Class II malocclusion, left posterior crossbite, high-arched pal-
ate, macroglossia, maxillary and mandibular hypoplasia with lip 
pursing, a right-sided deviated nasal septum with internal nasal 
valve collapse, and bilateral inferior turbinate hypertrophy. A 
CT sinus study revealed bilateral concha and a septal spur on 
the right. Despite offering surgical intervention with septorhi-
noplasty and turbinate reduction, the patient and mother opted 
against proceeding with surgery. A repeat split-night polysom-
nography study demonstrated progression to severe OSA, with 
an apnea-hypopnea index (AHI) of 10.7 and an oxygen nadir of 
82%. CPAP titration identified an optimal pressure of 7 cm H2O, 
resulting in a residual AHI of 0. To address structural issues, the 
patient established care with an orthodontist and an oral maxil-
lofacial surgeon. Orthodontic treatment with braces and RME 
was initiated, with an expected duration of approximately two 
years to optimize the craniofacial structure and improve airway 
patency. Meanwhile, the patient was bridged with auto CPAP 
(settings: 5-15 cm H2O), which was well-tolerated and demon-
strated adequate compliance. Follow-up visits noted significant 
improvement in residual symptoms of SDB.
Conclusion: Rapid Maxillary Expansion (RME) can lead to 
optimal outcomes with early detection and timely intervention. 
RME increases maxillary width, influences the dimensions of 
nasal vault, and increases upper airway space, with improve-
ments in PSG parameters observed after one year of treatment.
Support (if any): 

Abstract citation ID: zsaf090.1507

1507
EFFICACY AND TOLERABILITY OF ULTRA-LOW DOSE 
MIRTAZAPINE IN ADULT CHRONIC INSOMNIA
Rony Berbara1, Kamal Gandotra1,2, Elizabeth Zink2, Brigid Wilson2, 
Meera Kumari2, Kuldeep Vaghela2, Amal Rubai2, Trevor Shaver2, 
Kingman Strohl1

1 Case Western / University Hospitals, 2 Louis Stokes Cleveland VA 
Medical Center
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Introduction: Mirtazapine is a commonly prescribed psychotropic 
for major depressive disorder, and can be used for its soporific as 
well as alerting properties. Mirtazapine’s pharmacology is such that 
sedation is inversely related to dosage and may be clinically exces-
sive in adults on 7.5mg and 15mg daily dose. Mirtazapine at low 
plasma concentrations (7.5mg and 15mg) predominately has anti-
histaminergic properties subsequently causing both an increased 
duration of sleep and increased sedation. At higher antidepres-
sant doses (30mg and 45mg), the antihistamine activity is offset by 
increased noradrenergic and serotonergic transmission. Usage of 
mirtazapine even at 7.5mg and 15mg for insomnia may result in 
troublesome daytime drowsiness in 54% of patients; patients report 
feeling similar to being hungover. We speculated that an ultra-low 
dose (3.75mg) might improve insomnia without next day effects.
Report of case: In a retrospective review, 30 veterans were pre-
scribed an ultra-low dose of mirtazapine due to lack of efficacy 
by traditional sleep aids (trazodone, doxepin). The Insomnia 
Severity Index (ISI) score was collected before and 1 to 3 months 
after initiating therapy. It is important to note that 7 patients did 
not complete the treatment. Two patients did not start the treat-
ment, three stopped due to side effects, one stopped due to lack 
of efficacy, and one stopped for reasons unlisted. Of those who 
completed treatment, two subjects reported residual sedation.
Conclusion: Considering all patients, 50% of veterans showed a 
decrease in a meaningful ISI value (greater than 7 points). Ultra-
low dose mirtazapine may produce an improvement in symp-
toms and ISI values for chronic insomnia with less possibility of 
residual sedation.
Support (if any): 

Abstract citation ID: zsaf090.1508

1508
THIRD TIME’S THE CHARM: MANAGEMENT 
CHALLENGES IN STATUS CATAPLECTICUS IN A 
NARCOLEPTIC PATIENT FOLLOWING STROKE
Mohammad Shahbazi1, Ashwini Bandi2, Antara Mallampalli1, 
Supriya Singh1

1 Baylor College of Medicine, 2 McGovern Medical School at 
UTHealth Houston

Introduction: Cataplexy is a hallmark symptom of narcolepsy, 
occurring in 60-70% of patients with narcolepsy type 1 (NT1). In 
contrast, status cataplecticus is a rare manifestation of NT1 in which 
patients have extended or frequent episodes of cataplexy lasting 
longer than one hour. The literature on status cataplecticus is lim-
ited and true incidence are unknown. Triggers of status cataplecticus 
include strong emotions, sleep deprivation, situational stress, fatigue, 
and abrupt withdrawal of cataplexy-suppressing medications.
Report of case: The patient is a 52-year-old male with a long-stand-
ing diagnosis of NT1 who presented to the sleep clinic request-
ing medication refills. His narcolepsy symptoms were previously 
well-controlled on modafinil and venlafaxine. However, 2 months 
prior to this visit he suffered a pontine stroke causing residual left 
arm weakness. While in the clinic waiting room, he became unre-
sponsive to questions, prompting activation of the rapid response 
team and a stroke alert. His vital signs were notably stable during 
this episode. He awoke spontaneously but became agitated with fur-
ther stimulation and then had 2 successive episodes of cataplexy 
associated with sleep attacks. It was discovered that he was taking 
half of his prescribed doses of venlafaxine and modafinil due to 
low supply, and the correct diagnosis of status cataplecticus was 
recognized. Evaluation for other etiologies including brain imaging 

was unrevealing, and patient’s mental status and exam returned to 
baseline without intervention. His previous doses of modafinil and 
venlafaxine were resumed with a tentative plan of adding sodium 
oxybate after the next follow-up visit (which could treat both his 
excessive daytime sleepiness and cataplexy but require additional 
caregiver supervision).
Conclusion: This case illustrates the importance of recognizing 
status cataplecticus, a rare manifestation of NT1 which presents 
as prolonged or repeated episodes of cataplexy and sleep attacks 
and can easily be mistaken for stroke or other more common eti-
ologies of an acute change in level of responsiveness. Such mis-
diagnosis could lead to potentially inappropriate interventions. 
Our case highlights the importance of medication adherence in 
NT1, which can become more challenging due to comorbid con-
ditions such as our patient’s recent stroke requiring additional 
caregiver support to ensure proper medication management.
Support (if any): 

Abstract citation ID: zsaf090.1509

1509
SLEEP AND EXERCISE AS EXACERBATORS 
OF HYPOXEMIA AND THEIR RESPONSES TO 
SUPPLEMENTAL OXYGEN AT HIGH ALTITUDE
Cristian Zhang1, Alan Schwartz2,3, William Checkley4, Luu V. Pham5

1 Jacobi Medical Center, 2 University of Pennsylvania Perelman 
School of Medicine, 3 Vanderbilt School of Medicine, 4 Johns 
Hopkins School of Medicine, 5 Division of Pulmonary and Critical 
Care, Johns Hopkins University School of Medicine

Introduction: Acute mountain sickness, a potentially life-threat-
ening condition consisting of sleep disturbances, headache, cere-
bral edema and pulmonary edema, is a complication of travel to 
high altitude. These complications stem from hypobaric hypoxia. 
Sleep can further exacerbate hypoxemia, resulting in periodic 
breathing and nocturnal arousals. Exercise reduces pulmonary 
transit time, potentially worsening hypoxemia. In this report, we 
characterize the acute effects sleep and physical activity on oxy-
genation and their responses to low intensity pulse-dose supple-
mental oxygen in a traveler during the first night at high altitude.
Report of case: A healthy 44-year-old male ascended to Puno, 
Peru (3825 m. above sea-level). Prior to ascent, he received 
prophylaxis with acetazolamide 250 mg every 12 hours for 2 
days. On the first night at high altitude, we conducted nocturnal 
polygraphy on ambient air for 2 hours, followed by pulse-dose 
supplemental oxygen at 420cc/breath and then ambient air again 
and found that oxyhemoglobin saturation (SPO2) decreased 
from approximately 89% at baseline to a mean of 82.8%. Apneas 
and hypopneas occurred at a rate of 14.9 per hour of record-
ing. Pulse dose supplemental oxygen markedly improved SPO2 
(mean 95%). On the second day, polygraphy was performed 
during moderately intense physical activity (5 minutes intervals 
of lunges, METs equivalent of 3.8) on room air and with 1260 
cc/breath supplemental oxygen. Exercise resulted in reductions 
in SPO2 from a baseline of mean of 91% to a nadir of 81%. 
During latter stages of exercise, periodic breathing was observed. 
Supplemental oxygen reduced respiratory flow and eliminated 
periodic breathing but did not change oxygenation.
Conclusion: Sleep and exercise aggravate hypoxemia at high alti-
tude. Low dose pulse dose of supplemental oxygen reversed noctur-
nal but not exercised induced hypoxemia. The findings suggest that 
conditions that elevate cardiac output worsen hypoxemia at altitude.
Support (if any): 
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1510
UNUSUAL PRESENTATION OF KLEINE-LEVIN 
SYNDROME
Valeria E. Munguia Jovel1, Monica A. Giraldo1, 
Amanullah Siddiqui1, Alexandre Abreu1, Kori B. Ascher1, 
Hao Cheng2, Douglas M. Wallace3

1 University of Miami, Miller School of Medicine, 2 Miami VA 
Medical Center, 3 University of Miami

Introduction: Kleine-Levin Syndrome (KLS) is a rare neurologi-
cal disorder characterized by recurrent episodes of hypersomno-
lence associated with cognitive dysfunction, altered perception, 
hyperphagia, hypersexuality and disinhibited behaviors. Between 
episodes there is typically a return to normal alertness and cog-
nitive function. Patients with chronic hypersomnia presentations 
in KLS are less common.
Report of case: We describe a 23 year old male with Attention Deficit 
Hyperactivity Disorder (ADHD) and early-onset bipolar disorder 
(age 4). At age 16, he sought care after missing five months of school 
due to periods of severe somnolence sleeping 12-13 hours daily. 
He presented to the hospital on three occasions with episodes of 
hypersomnia, lethargy, bradycardia, and hypotension. Brain MRI, 
toxicology, a 24-hour Holter monitor, and an echocardiogram were 
unremarkable. Polysomnography (PSG) revealed mild obstructive 
sleep apnea (AHI: 8 events/hr), and the Multiple Sleep Latency Test 
(MSLT) showed a mean sleep latency of 5.8 min and 3 SOREMPs. 
He was unable to tolerate modafinil due to tremors, mood distur-
bance and, aggression. Eventually, he was diagnosed with KLS fol-
lowing a 3-day episode of hypersomnolence during which he was 
unarousable. Partial symptomatic improvement was achieved with 
clarithromycin and minocycline but residual hypersomnia was still 
debilitating. Due to inability to stay awake at school, he was enrolled 
in virtual high school. Despite this, he was unable to complete 
high school. He has become socially withdrawn and lost many of 
his friends. A year later, following the initiation of clarithromycin 
treatment, his wakefulness increased to 8 hours per day. However, 
symptoms worsened during the COVID-19 pandemic leading to an 
increased dosing with minimal effect. Despite treatment, he contin-
ued to experience episodes of hypersomnia lasting months at a time 
where he sleeps up to 18 hours daily. Severe weight loss (BMI: 17.0) 
has occurred due to limited wakeful hours and loss of appetite.
Conclusion: While still within the expected decade of symptom 
resolution in chronic KLS, he shows atypical features: persistence 
hypersomnolence in between episodes, significant weight loss 
causing failure to thrive, and social withdrawal leading to depres-
sion. Multidisciplinary management is crucial to address his com-
plex clinical presentation of KLS and enhance his quality of life.
Support (if any): 

Abstract citation ID: zsaf090.1511

1511
MANAGING MODERATE OBSTRUCTIVE SLEEP APNEA 
FOLLOWING EXPLANT OF HYPOGLOSSAL NERVE 
STIMULATOR DUE TO TRAUMA
Christine Plichta1, Kathryn Williams2

1 University of Toledo Medical Center, 2 Promedica Hospital

Introduction: Hypoglossal nerve stimulator implant remains an 
alternative therapy to patients who are intolerant to PAP therapy 
for obstructive sleep apnea. Complications can arise requiring 

removal of hypoglossal nerve stimulator implants. This can lead 
to difficulties treating PAP-intolerant patients with uncontrolled 
obstructive sleep apnea.
Report of case: We present a case of a 71 year old male with mod-
erate to severe obstructive sleep apnea (apnea-hypopnea index 
(AHI) = 29.55 events/hour on diagnostic polysomnography) who 
was intolerant to PAP therapy. The patient successfully under-
went hypoglossal nerve stimulator implantation with a residual 
AHI=2.5 events/hour. Twenty-two months following implantation, 
Patient was kicked in the chest by his 3 year old grandchild. He 
developed an erythematous violaceous nodule over the site of his 
implanted generator. The patient was evaluated by Wound Care 
and there was concern for underlying malignancy due to the patient 
having a prior history of skin cancer. A biopsy was recommended, 
but due to his thin body habitus (BMI=25.97 kg/m2) and lack of 
subcutaneous fat, the implant would be considered contaminated 
and therefore require removal. The patient underwent successful 
explant of hypoglossal nerve stimulator and biopsy of skin lesion. 
The final pathology was negative for malignancy with dense acute 
and chronic fibroinflammatory reaction and foreign body giant cell 
reaction with abscess formation. Given the patient’s thin body hab-
itus, there was concern re-implantation on the opposite side would 
be difficult due to thin body habitus and minimal subcutaneous fat. 
The patient was agreeable to dental consultation for oral appliance.
Conclusion: This case represents a unique situation of success-
ful treatment of moderate to severe obstructive sleep apnea 
with hypoglossal nerve stimulator requiring explanation due to 
trauma. Given the patient’s intolerance to PAP therapy, there is 
additional difficulty in treating his sleep apnea. Cases such as 
these create a unique treatment plan that is not often encoun-
tered. While an oral appliance may improve any residual res-
piratory events, it is unknown if  this will result in successful 
treatment of moderate to severe obstructive sleep apnea.
Support (if any): 

Abstract citation ID: zsaf090.1512

1512
SUPINE OR NOT? – HIDDEN SEVERITY OF 
OBSTRUCTIVE SLEEP APNEA DEPENDING ON 
POSITION DURING HOME SLEEP APNEA TEST
Bikash Khanal1, Vishal K. Patel1

1 Corewell Health William Beaumont University Hospital

Introduction: Severity of obstructive sleep apnea (OSA) varies 
significantly in some patients based on position. Here we pres-
ent a case of positional OSA (POSA) which was masked in a 
home sleep apnea test (HSAT) due to lack of considerable time 
in supine position. This led to multiple tests along with second 
opinion with us prior to the correct diagnosis and management.
Report of case: A 74-year-old female presented to our sleep 
clinic for a second opinion on her OSA management. Initially, 
she was referred to outside sleep clinic by her cardiologist for 
suspected OSA, given snoring and new-onset Atrial Fibrillation. 
She underwent flow-based HSAT which revealed mild OSA 
with apnea hypopnea index (AHI) of 7.6/hour. She was given 
oral appliance with plan to repeat HSAT to determine efficacy. 
6 months later, another flow-based HSAT with oral appliance 
revealed AHI of 17.8/hour. Given unexpected increase in AHI 
with oral appliance, outside sleep clinic performed another 
HSAT without oral appliance to confirm severity of OSA. 
Testing showed 90.5% supine sleep and AHI of 28/hour. After 
that test, patient sought second opinion with us. We reviewed 
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earlier studies thoroughly and explained that she has POSA. She 
had a delay of proper care as supine AHI was not reviewed in 
HSAT interpretation. Patient wanted to avoid using continuous 
positive airway pressure (CPAP) device, so we recommended a 
repeat HSAT with oral appliance and positional therapy (PT). 
Flow-based HSAT with combined oral appliance and positional 
therapy showed AHI of 1.6/hour. Recently, a classification sys-
tem called Amsterdam positional OSA classification (APOC) is 
proposed for POSA. According to that, polysomnograms must 
have minimum 10% of total sleep time in their best and worst 
sleeping position. Our patient met criteria for APOC II which 
requires that AHI in their best sleeping position to be in a lower 
severity category compared to worst sleeping position.
Conclusion: Our case demonstrates the importance of reviewing 
sleeping position during sleep study interpretation as POSA may be 
masked by low supine sleep time. PT can be an effective first-line 
treatment in selective patients with POSA and supplemental treat-
ment with oral appliance or CPAP in remaining patients with POSA.
Support (if any): 

Abstract citation ID: zsaf090.1513
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REVISITING HYPOPNEA SCORING: THE SIGNIFICANCE 
OF RESPIRATORY AROUSALS
Aditi Desai1, Vishal K. Patel1

1 Corewell William Beaumont University Hospital

Introduction: The debate surrounding the criteria for hypopnea 
scoring—3% versus 4% oxygen desaturation—remains unresolved. 
In 2012, the AASM Scoring Manual recommended defining hypo-
pnea based on a ≥3% oxygen desaturation and/or arousal, while 
also recognizing ≥4% desaturation as an acceptable alternative, 
subsequently adopted by CMS (Centers for Medicare & Medicaid 
Services). However, the 4% AHI (Apnea-Hypopnea Index) crite-
rion excludes arousals, which are indicative of fragmented sleep 
and sympathetic activation. Respiratory events that trigger arous-
als are associated with severe sleep symptoms, including poor sleep 
quality, excessive daytime sleepiness, and increased risk for adverse 
health outcomes, such as hypertension, amyloidogenesis, and other 
conditions. Treatment with positive airway pressure (PAP) therapy 
has shown significant symptom improvement in such patients.
Report of case: Case 1: A 59-year-old female presented with snor-
ing, daytime fatigue, insomnia, irritability, and mood disorder. 
Polysomnography (PSG) revealed a 3% AHI of 14.7, REM AHI 
of 41.2, and a 4% AHI of 1.3, with a respiratory arousal index 
(RAI) of 13.9. Case 2: A 53-year-old male with a recent stroke, 
loud snoring, witnessed apnea and unrefreshed sleep underwent 
PSG, which showed a 3% AHI of 21, REM AHI of 32.4, and 
a 4% AHI of 2.6, with an RAI of 14.8. Case 3: A 75-year-old 
female with snoring, chronic obstructive pulmonary disease, 
and pulmonary hypertension had a PSG revealing a 3% AHI of 
21.4, 4% AHI of 1, and an RAI of 18.8. Case 4: A 48-year-old 
female with known obstructive sleep apnea (OSA) and end-stage 
renal disease on hemodialysis presented with morning headaches 
after discontinuing PAP therapy. PSG showed a 3% AHI of 12.6, 
REM AHI of 31.1, and a 4% AHI of 2.22, with an RAI of 11.7.
Conclusion: These cases highlight the significant disparity 
between the 3% and 4% AHI criteria, emphasizing the need to 
incorporate respiratory arousals into the 4% scoring metrics. The 
exclusive reliance of CMS on the 4% criterion results in inap-
propriate management, persistent symptoms, and a poor quality 
of life for patients. Adopting a standardized scoring system that 

captures the full spectrum of sleep-disordered breathing is crucial 
for ensuring optimal care and improved patient outcomes.
Support (if any): 

Abstract citation ID: zsaf090.1514
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MANAGEMENT OF SLEEP DISORDERED BREATHING 
IN PRADER-WILLI SYNDROME
Harjinder Singh1, Malti Bhamrah1, Nida Qadir1, 
Rupa Koothirezhi1, Cesar Liendo1, Oleg Chernyshev1

1 Louisiana State University Shreveport

Introduction: Prader-Willi syndrome (PWS) is the most common 
syndromic form of obesity, and the majority of the cases arise 
sporadically. Patients with PWS are at a high risk of sleep-re-
lated disorders, such as obstructive sleep apnea (OSA), central 
sleep apnea (CSA), and nocturnal hypoventilation. Management 
of untreated sleep apnea is essential before starting growth 
hormone (GH) therapy for the treatment of PWS. We present 
a patient with PWS who was noted to have complicated sleep 
apnea during the preemptive workup, prompting the initiation 
of positive airway pressure (PAP) therapy.
Report of case: An 11-year-old male with PWS presented to the 
sleep medicine clinic for screening of sleep apnea before starting 
GH therapy. His past sleep medicine workup included a polysom-
nogram (PSG) at the age of 4 years, showing an apnea-hypopnea 
index (AHI) of 14.1/hour. He underwent tonsillectomy and ade-
noidectomy (T&A) after that study at the age of 4 and 7 years, 
and the repeat PSG showed residual OSA with AHI of 2.5/hour. 
The patient was not able to tolerate PAP therapy and was man-
aged conservatively. On present evaluation, significant findings 
were excessive daytime sleepiness (EDS) with pediatric Epworth 
Sleepiness Score of 14/24, weight/age percentile of 62, and grade 2 
facial malocclusion. Overnight PSG was performed, which showed 
an AHI of 8.0/hour (obstructive AHI 3.8/hour and central AHI of 
4.2/hour, suggesting CSA), minimum oxygen saturation of 84%, 
average end-tidal carbon dioxide of 45.1 mm Hg, and time above 
50 mm Hg of 40.2% of the total sleep time (suggesting nocturnal 
hypoventilation). A PAP titration study was done, which achieved 
adequate control with bilevel positive airway pressure (BPAP) 
of 12/8 cm H2O with a backup respiratory rate of 8 breaths per 
minute. The patient tolerated this therapy well during the titration 
study, and BPAP with the above settings was prescribed.
Conclusion: The management of sleep apnea in individuals with 
PWS remains challenging. Unlike in non-syndromic cases of 
pediatric sleep apnea, T&A is not as effective in these patients, 
who eventually require treatment with PAP therapy. Narcolepsy 
and cataplexy-like phenotypes are also common in this popula-
tion, which also need to be adequately screened and treated.
Support (if any): 

Abstract citation ID: zsaf090.1515
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A COMPLEX CASE OF OBESITY HYPOVENTILATION 
SYNDROME AND OBSTRUCTIVE SLEEP APNEA
ChiAyrsh Ford1, Taylor Teague1

1 The University of Texas Health Science Center at Tyler

Introduction: Partial or complete airway obstruction during sleep 
occurs with obstructive sleep apnea (OSA), while daytime under-
ventilation related to obesity occurs in Obesity hypoventilation 
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Syndrome (OHS). CPAP therapy is recommended for OSA, while 
noninvasive ventilation is usually indicated for OHS. If either is 
left untreated, patients can develop hypertension, heart failure, 
pulmonary hypertension, respiratory failure, and poor sleep qual-
ity. We present a complex patient case with both entities.
Report of case: The patient is a 33-year-old male with class 3 
obesity (BMI 75) and hypertension who initially presented to his 
cardiologist’s office with dyspnea on exertion, orthopnea, and 
leg swelling. Transthoracic echocardiogram revealed right ven-
tricular systolic function moderately to severely reduced, elevated 
right ventricular systolic pressure (40-50 mmHg), and preserved 
left ventricular ejection fraction (50-55%). He was diagnosed with 
decompensated diastolic heart failure and referred to sleep med-
icine. Further evaluation revealed excessive daytime sleepiness 
(Epworth Sleepiness Scale 15) and chronic hypoxemic, hypercap-
nic respiratory failure based on ABGs obtained during previous 
hospitalization for decompensated heart failure (7.35/57.5/74/32). 
Our patient underwent a split night polysomnogram. The diag-
nostic segment revealed severe OSA with an AHI of 86.8 events/
hour with an oxygen nadir of 72% and 69 minutes spent < 85%.
Conclusion: During the therapeutic segment, optimal settings 
could not be identified. Our patient was titrated from CPAP 5 to 
15 cm H20, then switched to bilevel PAP due to CPAP insufficiency. 
Bilevel PAP was titrated to 23/15 cm H20 with 2L of oxygen, but 
oxygen saturation remained below 88%. Due to persistent sleep-re-
lated hypoventilation, he was ultimately placed on a noninvasive 
home ventilator. CPAP and noninvasive ventilation have been 
shown to be an effective treatment for OHS with concomitant OSA. 
In refractory cases, noninvasive ventilation via a home ventilator 
should be considered until appropriate weight loss can be achieved.
Support (if any): 
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DIAGNOSTIC AND THERAPEUTIC CHALLENGES IN 
OBSTRUCTIVE SLEEP APNEA WITH PROMINENT 
CENTRAL EVENTS: REVISITING THE 50% CRITERION
Karolina D. Perez1, Marcy Ojeda1, Misty Shah2, Tingrui Wang2, 
Salma I. Patel2

1 University of Arizona COM Tucson, 2 University of Arizona

Introduction: Obstructive sleep apnea (OSA) is a prevalent 
sleep-related breathing disorder characterized by repeated upper 
airway collapse during sleep, leading to fragmented sleep, daytime 
fatigue, and increased cardiovascular risks. OSA is diagnosed with 
a respiratory disturbance index (RDI) ≥ 5/hour with symptoms or 
RDI ≥ 15/hour. Positive airway pressure (PAP) therapy is the pri-
mary treatment but can induce treatment-emergent central sleep 
apnea (TECSA), defined as central apneas accounting for >50% of 
respiratory events during PAP therapy. Primary central sleep apnea 
(CSA), distinct from TECSA, is diagnosed when central events 
comprise >50% of total apneas and hypopneas during diagnostic 
polysomnography. This case explores the diagnostic and therapeu-
tic challenges when both obstructive and central events coexist.
Report of case: A 53-year-old male with prediabetes, obesity, atrial 
fibrillation, and a history of tobacco use presented with symptoms 
of loud snoring, gasping, witnessed apneas, and hypersomnolence. 
Home sleep apnea testing revealed severe OSA with an apnea-hy-
popnea index (AHI) of 70.2 events/hour, including 28.9 central 
apneas/hour. Despite the significant presence of central events, they 
accounted for < 50% of total events, leading to a diagnosis of severe 
OSA. During in-lab PAP titration, central events predominated 

with CPAP and bilevel PAP spontaneous (BPAP-S) therapy. 
Transitioning to bilevel PAP spontaneous/timed (BPAP-ST) ther-
apy resolved both obstructive and central events. Final therapy was 
BPAP-ST 16/8 cmH2O with a backup rate of 10.
Conclusion: This case underscores the challenges in differentiating 
primary CSA from TECSA, particularly when central events are 
prominent but fall short of the 50% threshold. It raises questions 
about the applicability of current diagnostic criteria and whether 
a dual diagnosis of OSA and primary CSA might have been more 
appropriate. Nevertheless, following existing guidelines, the patient 
was diagnosed with OSA and TECSA. BPAP-ST therapy effectively 
addressed both obstructive and central components, highlighting 
its adaptability in managing complex sleep-disordered breathing 
cases. This case emphasizes the need for precise diagnostic criteria 
and individualized treatment to optimize patient outcomes.
Support (if any): 
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DRIVER RESOLVED WITH OSA TREATMENT
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Introduction: REM sleep behavior disorder (RBD) is character-
ized by dream enactment behaviors, which can be dangerous in 
occupational settings. Obstructive sleep apnea (OSA) has been 
associated with parasomnia presentations and can exacerbate 
sleep fragmentation and REM dysregulation. This case explores 
the interplay of RBD and OSA in a 50-year-old truck driver, 
emphasizing the life-altering outcomes of OSA treatment.
Report of case: A 54-year-old obese male (BMI: 39 kg/m²) with rest-
less leg syndrome and OSA with a career as a long-distance truck 
driver presented with frequent episodes of acting out his dreams 
during sleep. His typical sleep routine involved bunking in the back 
of his truck at highway rest stops. Twice he woke up in his truck 
disoriented. He also found himself waking up eating, but he had no 
recollection of how he got the food. Polysomnography confirmed 
severe OSA with an apnea hypopnea index (AHI) of 84.9 events/
hour. Symptoms met diagnostic criteria for RBD based on clinical 
history and PSG findings. Despite reluctance to start positive airway 
pressure (PAP) therapy, counseling directed towards the possibility 
of improving RBD-like behavior helped him gain the commitment 
for treatment. He was initiated on Auto-Bilevel PAP therapy at Max 
IPAP 20 Min EPAP 4 pressure settings resolved the patient’s apneas. 
At a 3-month follow-up, the patient reported complete resolution of 
dream enactment behaviors with excellent BiPAP compliance.
Conclusion: REM Sleep Behavior Disorder (RBD) involves the loss 
of normal muscle atonia during REM sleep, resulting in behaviors 
ranging from yelling and kicking to highly complex actions. While 
some cases are idiopathic, various conditions can disrupt REM 
sleep regulation and contribute to its development. This case high-
lights the need for comprehensive sleep evaluations in parasomnia 
presentations, especially in high-risk occupations, to identify and 
address underlying conditions like OSA and potentially reduce the 
need for adjunctive pharmacologic therapies. Despite his severity of 
RBD, addressing underlying OSA as a primary therapy is a worth-
while approach. In this case, PAP therapy alone led to complete 
resolution of the patient’s symptoms, highlighting its significance 
as a first-line treatment in certain clinical scenarios.
Support (if any): 
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