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Introduction: Ponto-geniculo-occipital (PGO) waves in primates and their rodent homologue, P-
waves, are phasic biomarkers strongly associated with REM sleep and dreaming. Prior work has 
established their pontine origins, possible thalamocortical propagation pathways, and emerging 
links to memory-related processes. However, how these transients coordinate with cortical 
activity across different sleep stages, and whether such dynamics are conserved across species, 
remain to be fully elucidated. 

Methods: Here, we aimed to characterize P-wave–cortical coupling dynamics in rodents and 
identify analogous PGO-related cortical signatures in humans. In rats (n = 6-7), we recorded 
pontine activity (from the Subcoeruleus nucleus) using depth electrodes together with cortical 
and parietal EEG/LFP recordings, and also underwent concurrent EOM (extraocular muscle) and 
EMG recordings. In parallel, we analyzed human intracranial ECoG recordings (~5 subjects) and 
scalp EEG with full polysomnography (~19 healthy subjects) during natural sleep. 

Results: Across species, we identified consistent phase coupling between PGO/P-waves and 
cortical theta oscillations in both humans and rodents. In rodents (found in Jan-Feb, 2026), P-
waves were associated with large EOM activity, indicating eye movements. These dynamics 
systematically differed between NREM and REM sleep, and similar coupling patterns were 
observed across all recording modalities. These cross-species consistencies suggest conserved 
PGO/P-wave–cortical coupling mechanisms during sleep. 

Conclusion: These findings demonstrate conserved, state-dependent coupling between PGO/P-
waves, cortical theta activity, and eye-movement-related signals across species, supporting a 
shared neural mechanism linking pontine and cortical dynamics during sleep. This work supports 
identifying PGO-related activity from cortical recordings alone, enabling future non-invasive 
studies of dream-related neural processes in humans. 

Support: Research was supported by Basic Science Research Program through the National 
Research Foundation of Korea (NRF) funded by the Ministry of Education 



(2019R1A6A1A10073887); NRF grant (RS-2024-00345236, RS-2024-00401876); Samsung 
Science and Technology Foundation grant (SSTF-BA2402-05).  
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Introduction: Although disruption of sleep behavior is prevalent across different 
neurodegenerative diseases, there is little understood about the molecular mechanisms 
that tie them together. To explore this relationship, we turned to the autosomal dominant 
disorder Huntington’s disease (HD), which shares many features common to more 
prevalent sporadic diseases such as abnormal protein accumulation, early cognitive 
changes, and cell type specific degeneration. Moreover, HD patients suffer from sleep 
disruption, which precedes the appearance of core clinical features of the disease. We 
have previously found that upregulation of selective autophagy can prevent the aberrant 
protein accumulation that is typical of HD and other disorders. Here, we will test the 
hypothesis that the proteinopathy significantly contributes to sleep dysfunction. 
 
Methods: In this study, we performed EEG-based sleep analysis and examined protein 
aggregation in sleep-related brain regions in two mouse models of HD, Q140 and N171-
82Q. Importantly, we characterized sleep architecture in the presence or absence of the 
upregulation of selective autophagy. Parts of data were acquired and analyzed between 
December 2025 and February 2026.  
 
Results: We found that HD mice display REM sleep impairments and protein aggregation 
in sleep-related brain regions. Furthermore, we demonstrate that augmenting selective 
autophagy and slowing aberrant protein accumulation rescue REM sleep deficits in HD 
mice. 
 
Conclusion: Taken together, these data suggest that the disruption of protein 
homeostasis plays a key role in sleep dysfunction and disease.  
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Physiological Correlates of Lunar-Related Shifts of Sleep Timing in Humans 

Authors and Institutions: Guadalupe Rodríguez Ferrante1*, Viridian Klei1, Malen D. Moyano2, 
Leandro Casiraghi2,3, Ignacio Spiousas2,3, Laura Trebucq2, Nirekh Shankar Dasika1, Justin W Kahn1, 
Diego A. Golombek2,3, Frank A.J.L. Scheer4,5, Horacio O. de la Iglesia1*  
 
1Department of Biology, University of Washington; Seattle, Washington, USA; 2Laboratorio 
Interdisciplinario del Tiempo y la Experiencia en la República Argentina, Universidad de San 
Andrés; Buenos Aires, Argentina; 3Consejo Nacional de Investigaciones Científicas y Técnicas 
(CONICET); Argentina; 4Medical Chronobiology Program, Division of Sleep Medicine, Brigham and 
Women's Hospital, Boston, MA; 5Division of Sleep Medicine, Harvard Medical School, Boston, MA 

Introduction: Emerging evidence suggests the lunar cycle modulates human sleep timing across 
diverse settings. We showed that sleep onset progressively delays and sleep duration shortens in 
the nights preceding the full moon in rural communities and, remarkably, in Seattle. Here, we tested 
the physiological mechanisms underlying this lunar modulation, specifically whether changes in 
sleep timing are associated with shifts in circadian phase and/or sleep homeostasis. 

Methods: Participants completed ≥30 days of actigraphy to identify lunar-associated variation in 
natural sleep timing. Individuals exhibiting high-amplitude lunar rhythms were invited to undergo 
two controlled laboratory constant routine protocols (8 h sleep, 40 h wakefulness, 12 h recovery 
sleep) scheduled near the full and new moon. Five participants completed both conditions. 

Circadian phase markers included dim light melatonin onset (DLMO), cortisol onset via hourly 
saliva sampling, and core body temperature minimum assessed through continuous core body 
temperature monitoring. Homeostatic markers included slow-wave sleep (SWS) during recovery 
sleep and EEG-derived indices of sleep pressure accumulation during wakefulness (data obtained 
in February 2026). Sleep timing during the five days preceding each laboratory visit was used to 
examine associations with physiological markers. 

Results: Actigraphy confirmed systematic phase-dependent differences in sleep timing prior to 
laboratory visits, with earlier sleep onset near the full moon relative to the new moon. 

Across participants, earlier sleep timing consistently aligned with earlier circadian phase markers. 
Although correlations did not reach conventional statistical significance (p = 0.078–0.54), slopes 
were uniformly in the predicted direction, with 3-5 out of 5 participants showing the hypothesized 
shift depending on the circadian marker used. 

Parallel directional effects were observed for homeostatic regulation: earlier sleep timing was 
associated with greater SWS during recovery and steeper EEG-based accumulation of sleep 
pressure. Again, associations were directionally consistent despite limited statistical power (p = 
0.079–0.45). 



Conclusion: These findings reveal convergent physiological alignment between lunar-related sleep 
timing shifts and both circadian phase and sleep homeostasis under controlled laboratory 
conditions. Even in a highly urbanized population, subtle environmental signals appear sufficient to 
systematically modulate human biological timing. Larger mechanistic studies are needed to 
confirm reproducibility. 

Support: Supported by NIH R01HL162311. 
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Introduction: Sleep disturbances represent a major public health burden, and currently available 
treatments often show limited efficacy or undesirable side effects. Adenosine is a key 
endogenous sleep-promoting molecule that regulates homeostatic sleep pressure, yet practical 
strategies to elevate intracerebral adenosine remain underexplored. Transcranial 
photobiomodulation (tPBM) using near-infrared (NIR) light has emerged as a noninvasive 
neuromodulatory approach capable of enhancing mitochondrial function. Here, we investigated 
whether tPBM can augment brain adenosine signaling and improve sleep outcomes through a 
translational framework. 
 
Methods: We combined in vivo, in vitro, and clinical approaches. In mice, fiberoptic cannulae and 
electroencephalographic (EEG) electrodes were implanted to monitor neurochemical and sleep 
parameters. Animals received NIR tPBM or sham stimulation for three hours. Sleep was analyzed 
with EEG, and extracellular adenosine level and mitochondrial cytochrome c oxidase (CCO) 
activity in the frontal cortex was quantified. In vitro assays assessed ATP production and 
cytotoxicity following PBM exposure. Additionally, a pilot double-blind randomized controlled trial 
(RCT) was conducted in 40 participants with subclinical sleep disturbances to evaluate efficacy 
of tPBM with Insomnia Severity Index (ISI), Pittsburg Sleep Quality Index (PSQI), and Epworth 
Sleepiness Scale. 

 
Results: The tPBM significantly increased NREM sleep during and after stimulation compared 
with sham controls in mice. EEG analysis showed increased NREM delta power. Adenosine in the 
frontal cortex during and post-tPBM was increased and CCO activity was also raised. In vitro 
assays with neurons, astrocytes, and microglia demonstrated higher ATP levels after NIR 
exposure, with no detectable cytotoxicity. In the RCT, the tPBM group showed significant 
reductions in ISI and PSQI scores of totals, sleep disturbances, and sleep latency, compared with 
the sham group. Alertness and device-wearing duration, integrated via mathematical modeling 
frameworks, significantly predicted changes in PSQI (Data obtained during January 2026). 
 
Conclusion: These findings provide convergent mechanistic and clinical evidence that tPBM 
enhances sleep by modulating mitochondrial metabolism and adenosine signaling. The tPBM 



appears to strengthen homeostatic sleep pressure and promote physiological NREM sleep. This 
noninvasive and nonpharmacological approach may represent a promising therapeutic strategy 
for sleep disturbances. Further large-scale and long-term studies are warranted to confirm 
efficacy and optimize stimulation parameters. 
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Introduction: Obstructive Sleep Apnea (OSA) has been associated with major cardiovascular 
(MACE) events. Evidence of OSA treatment benefits on reducing MACE are limited due to the 
logistics of event rates and prolonged follow-up times needed. Target trial emulation studies use 
real-world administrative claims data to replicate the design and analytic framework of a 
randomized controlled trial, thereby enabling more credible causal inference about treatment 
effects when comparing OSA treatments -- PAP, hypoglossal nerve stimulation in real-world 
populations.  

Methods: A large-scale claims database (Definitive Healthcare (DH) Atlas database) was queried 
for new diagnosis of OSA with a subsequent claim for treatment (PAP therapy or HNS) and no 
claim for treatment. All Groups were propensity matched on several important variables including 
body mass index (BMI) category and comorbidities. The groups were compared for incident MACE 
outcomes after treatment initiation with a minimum follow-up period of 18 months after adjusting 
for baseline cardiovascular comorbidities and other covariates.  

Results: On March 4, 2026, we found a total of 43,803 patients from 31,880,703 unique patients 
in the DH database from January 2016 to March 2025. There were 43,803 patients with treatment 
initiation for OSA of which 4,388 patients received HNS therapy and were matched (1:3 ratio) 
against patients adherent to PAP therapy (n=13,162); patients non-adherent to PAP therapy 
(n=13,089); or remained untreated (n=13,164). The groups were matched for age, sex, state of 
residence, BMI, healthcare utilization prior to OSA diagnosis, and cardiovascular diagnoses at 
baseline. Both treatments demonstrated decreased risk of incident MACE; Adjusted Hazard Ratio 
(adjHR) ranging from 0.56-0.89 (P<0.01 to P<0.001). Compared to untreated patients, PAP 
therapy was associated with reduction in 6 of 9 MACE diagnoses (P<0.02) but HNS therapy was 
associated with reduction of 8 of 9 MACE diagnoses (P<0.011). HNS demonstrated decreased 
risk of 4 of 9 MACE diagnoses compared to PAP therapy (adjHR ranging between 0.67-0.83; 
P<0.04 to P<0.001).  

Conclusions: Using a target trial emulation framework, hypoglossal nerve stimulation therapy 
was estimated to reduce the risk of major adverse cardiovascular events compared with positive 
airway pressure (PAP) therapy or no treatment. 

Support: Inspire Medical Systems. 
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Introduction: Circadian misalignment between sleep timing and internal biological rhythms is 
increasingly linked to poorer sleep and wellbeing, although evidence from real-world settings is 
limited. Dim Light Melatonin Onset (DLMO) is the gold-standard biomarker for human circadian 
phase. We evaluated whether recommending bedtimes aligned with individual DLMO improves 
objective and subjective well-being, and sleep quality in daily life. 
 
Methods: We enrolled 222 healthy adults (18–68 years) in a 6-week ambulatory study with three 
14-day segments: Baseline, Placebo, and Intervention. A randomized crossover design was used 
for the Placebo and Intervention segments. Sleep onset was estimated using a Samsung Galaxy 
Watch with a specialized algorithm. DLMO was estimated daily from smartwatch ambient light 
sensing using an established mathematical model. During the Intervention, participants received 
a recommended bedtime scheduled 1 hour after their estimated DLMO, adjusted for desired 
sleep duration and wake time. No bedtime was recommended during Baseline. In both Baseline 
and Intervention, participants completed the Psychomotor Vigilance Task (PVT) immediately after 
waking and reported daily ratings (0–100 scale) of sleep quality, alertness, happiness, energy, 
health, stress, and overall well-being. Adherence was defined as nights when actual bedtime 
occurred within 30 minutes of the recommendation, yielding 1,333 participant-days across 102 
participants. 

 
Results: Compared to Baseline, Intervention significantly reduced the mean reaction time (RT) 
(−24.4 ms; p_FDR<0.001), median RT (−18.5 ms; p_FDR<0.001), mean slowest 10% RT (-60.8 
ms; p_FDR<0.001), mean fastest 25% RT (−3.1 ms; p_FDR<0.05),  mean slowest 25% RT (−47.2 
ms; p_FDR<0.001). The fastest 10% RT and number of lapses did not differ significantly (both 
p_FDR>0.05). During Intervention participants reported significantly higher sleep quality (2.0, 
p_FDR<0.05), alertness (3.5, p_FDR<0.005), happiness (2.5, p_FDR<0.001), energy (5, 
p_FDR<0.001), average wellbeing (2.5, p_FDR<0.001), and lower stress (-4, p_FDR<0.001). 
These results agree with our pre-registered hypothesis. 

 
Conclusion: Personalized sleep scheduling aligned with an individual's circadian phase 
estimated from DLMO was associated with improved vigilance, self-reported well-being and 
sleep quality in real-world conditions. Circadian phase-based sleep recommendations 
administered via smartwatches may offer a scalable strategy to enhance sleep quality, cognitive 
performance, and well-being in daily life. Data was provided for analysis in January 2026.  



 
Support: Study supported by Samsung Research America. 
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Introduction: Narcolepsy and idiopathic hypersomnia are characterized by persistent excessive 
daytime sleepiness. The Epworth Sleepiness Scale (ESS) assesses daytime sleepiness (8 items 
on a 4-point scale, total score range 0–24). The minimal clinically important difference (MCID) for 
ESS per the American Academy of Sleep Medicine is a ≥2-point decrease. Normal scores are 
≤10. The Idiopathic Hypersomnia Severity Scale (IHSS) assesses idiopathic hypersomnia 
symptoms and impacts (14 items, total score range 0–50). A previously validated MCID for IHSS 
is a ≥4-point decrease. Normal scores are <22. This post hoc analysis assessed the proportions 
of participants with narcolepsy or idiopathic hypersomnia who achieved a clinically important 
response to low-sodium oxybate (LXB; Xywav®) treatment in the DUET (Develop hypersomnia 
Understanding by Evaluating low-sodium oxybate Treatment) study. 
 
Methods: DUET was a phase 4, prospective, open-label study (NCT05875974) of LXB with 
baseline (BL), titration/optimization, stable-dose, and end-of-treatment (EOT) periods. Changes 
from BL to EOT in ESS scores (both cohorts) and IHSS score (idiopathic hypersomnia cohort) 
were key study endpoints; proportions of responders (%, n/N) were descriptively analyzed. Data 
analyses were completed in January 2026. 
 
Results: The narcolepsy and idiopathic hypersomnia cohorts comprised 34 and 40 participants, 
respectively (completer sets). For narcolepsy, mean±SE ESS score was 16.3±0.5 (BL), which 
decreased to 8.6±1.0 (EOT); least-squares mean (LSM)±SE change (95% CI): −7.7±0.9 (−9.6, 
−5.8), P<0.0001. A majority of participants with narcolepsy (82.4%; 28/34) had a ≥2-point 
decrease, and 70.6% (24/34) achieved ESS scores ≤10 at EOT. For idiopathic hypersomnia, 
mean±SE ESS score was 16.5±0.4 (BL), which decreased to 8.1±0.7 (EOT); LSM±SE change 
(95% CI): −8.4±0.7 (−9.8, −7.0), P<0.0001. Most participants with idiopathic hypersomnia 
(95.0%; 8/40) had a ≥2-point decrease, and 70.0% (28/40) achieved ESS scores ≤10 at EOT. 
Mean±SE IHSS score was 33.2±1.2 (BL), which decreased to 17.7±1.6 (EOT); LSM±SE change 
(95% CI): −15.5±1.5 (−18.6, −12.5), P<0.0001. Most participants (94.4%; 34/36) had a ≥4-point 
decrease, and 69.4% (25/36) achieved IHSS scores <22. 
 
Conclusion: The majority of participants with narcolepsy or idiopathic hypersomnia achieved a 
clinically important response to LXB based on established thresholds and normal scores on the 
ESS (both cohorts) and IHSS (idiopathic hypersomnia cohort only). 



 
Support: Jazz Pharmaceuticals. 
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Introduction: Temporal patterns, including seasonal variation and weekly social schedules, may 
impact sleep architecture and quality, yet evidence from large, real-world populations remains 
limited.  

Methods: Data were collected using a commercially available under-mattress sleep monitoring 
device (Sleeptracker-AI Monitor, Fullpower Technologies Inc., California, USA) that measures 
sleep via piezo-electric sensors. Device data from 08/16/2023-02/28/2026 were analyzed in 
March 2026, incorporating newly accrued data through February 2026. Sleep metrics included 
total sleep time (TST), rapid eye movement (REM) and deep sleep percentages, and sleep 
efficiency. Mixed-effects linear models with participant as a random effect were used to model 
each metric as a function of day of year (seasonality) and day of week. 

Results: The study sample included 222,748 users contributing 923 days of observations (mean 
age 48.5±13.0 years; 46.8% female). Seasonal variation in sleep metrics was statistically 
significant but modest (p<0.001). Mean TST was 403.8 minutes, peaking in mid-winter (January 
24) and reaching a trough in early summer (June 23; peak-to-trough difference: 8.13 minutes). 
REM sleep, deep sleep, and sleep efficiency peaked in late autumn (November 3), early winter 
(December 15), and spring (May 14), respectively, but were all lowest around the New Year period 
(December 31 for REM sleep and sleep efficiency, and January 2 for deep sleep), showing peak-
to-trough differences of 0.66 percentage points (pp), 0.39pp, and 0.60pp, respectively. Weekly 
patterns were most evident for TST, with 23.31 minutes longer sleep on weekends compared to 
weekdays. REM sleep was 0.59pp higher on weekends, whereas deep sleep and sleep efficiency 
both peaked midweek (Thursday). Deep sleep was 0.15pp lower on weekends, while sleep 
efficiency was slightly higher (+0.04pp). 

Conclusions: In this large real-world cohort, seasonal variation in sleep duration, architecture, 
and efficiency was modest. In contrast, weekly patterns—particularly longer sleep duration on 
weekends and midweek peaks in deep sleep and sleep efficiency—suggest that behavioral and 
social schedules may play a more prominent role in shaping sleep patterns in modern societies 
than seasonal environmental changes. 

Support: Fullpower Technologies. 
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Can’t Sleep? Take Some Shrooms: Comparing Reishi Mushroom Versus Melatonin for Chronic 
Insomnia 
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Introduction: Melatonin is frequently used for chronic insomnia, though clinical response often 
varies. Reishi mushroom (Ganoderma lucidum) contains bioactive triterpenes that may influence 
sleep regulation, but comparative clinical data remain limited. Bioactive triterpenes have been 
shown to help with insomnia primarily by modulating GABAergic neurotransmission and 
regulating neurotransmitter homeostasis.1 We report late-breaking results from a randomized 
controlled trial comparing reishi mushroom extract versus melatonin for insomnia. 

Methods: We conducted a randomized controlled, parallel-group trial of 218 adults with chronic 
insomnia. Participants were randomized 1:1 to melatonin 5 mg nightly or Reshi mushroom extract 
980 mg nightly standardized to 6% triterpenes for 8 weeks. The primary outcome was change in 
Insomnia Severity Index (ISI) score from baseline to week 8. 

Participant enrollment occurred between December 12, 2025 and February 7, 2026. Data 
verification and statistical analyses were completed on February 21, 2026. Analyses followed an 
intention-to-treat approach. Between-group differences were assessed using independent t-
tests, with multivariable linear regression adjusting for age, sex, and baseline ISI. 

Results: Of 218 randomized participants, 209 (95.9%) completed the study. Baseline 
characteristics and ISI scores were compared between groups. Both interventions resulted in 
significant improvement in insomnia severity; however, the reishi mushroom extract group 
demonstrated greater improvement compared with melatonin alone (mean ISI change −8.7 ± 4.1 
vs −5.6 ± 3.8; between-group difference −3.1; 95% CI −4.2 to −2.0; p < 0.001). The treatment 
effect remained statistically significant after multivariable adjustment. No serious adverse events 
were observed. 

Conclusion: In this randomized controlled trial, reishi mushroom extract demonstrated 
significantly greater reduction in insomnia severity compared with melatonin alone. These findings 
suggest that reishi mushroom extract may represent a safe and effective alternative treatment for 
chronic insomnia and support further investigation. 
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Introduction: The two-process model posits that circadian process (process C) and sleep 
homeostasis (process S) independently regulate sleep propensity by providing the timing of sleep 
and the history of sleep, respectively. However, accumulating evidence suggests that these 
processes are not entirely independent but rather interact. The circadian rhythm, an 
approximately 24-hour endogenous oscillation, is driven by a transcriptional-translational 
feedback loop in which the core clock gene Bmal1 plays a central role. Here, we examine the 
effect of Bmal1 loss on sleep homeostasis. 

 
Methods: We recorded EEG/EMG signals in wild-type, Bmal1-/- mice, and cell-type-specific 
Bmal1-/- mice, through December 2025. Recording was performed in the baseline, sleep 
deprivation, and recovery states. 
 
Results: We observed that Bmal1-/- mice exhibited no increase in sleep after sleep deprivation. To 
dissect the cellular and regional contributions of the circadian clock gene Bmal1 to sleep 
homeostasis, we examined sleep deprivation-induced recovery sleep in cell-type- and region-
specific Bmal1 knockouts. Notably, neuron- and astrocyte-specific Bma1-/- mice showed no 
increase in NREM delta power and sleep amount, respectively, after sleep deprivation, indicating 
a critical role for neuronal and astrocytic Bmal1 in sleep homeostasis. 
 
Conclusion: In this study, we suggest that Bmal1 functions not only as a key player in the 
circadian molecular clock but is also involved in sleep homeostasis. Our study would provide 
insight into exploring an unappreciated link between circadian rhythm and sleep homeostasis. 

 
Support: This research was supported by Basic Science Research Program through the National 
Research Foundation of Korea (NRF) funded by the Ministry of Education (RS-2020-NR049577, 
RS-2025-25415556), and also supported by a grant of the Korea US Collaborative Research Fund 
(KUCRF), funded by the Ministry of Science and ICT and Ministry of Health & Welfare, Republic of 
Korea (grant number: RS-2024-00467876). 
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Introduction: REM sleep is essential for synaptic homeostasis, and its disruption is strongly 
associated with neurodevelopmental and psychiatric disorders. REM sleep is also a highly 
energy-demanding brain state that requires precise homeostatic regulation to maintain brain 
function. Although brainstem circuits that initiate and maintain REM sleep have been well 
characterized, the mechanisms regulating REM sleep homeostasis remain largely unknown. In 
particular, the anatomical and cellular basis of REM sleep pressure and the circuit mechanisms 
governing its accumulation and relief remain unclear. 

Methods: To investigate the mechanisms underlying REM sleep homeostasis, we established a 
closed-loop REM restriction system in mice with yoked controls. Whole-brain clearing combined 
with c-Fos immunostaining was used to assess activity changes following REM restriction. To test 
causal relationships, deep-layer cortical neurons were chemogenetically activated using 
multisite viral injections. In addition, in vivo high-density cortical electrophysiological recordings 
using Neuropixels probes were performed in the deep-layer cortex across REM restriction and 
recovery sleep to characterize neuronal firing dynamics and cortical OFF-state dynamics. Data 
were collected between December 2025 and March 2026. 

Results: REM restriction produced a widespread reduction in cortical c-Fos expression. 
Chemogenetic activation of deep-layer cortical neurons during REM restriction significantly 
attenuated REM rebound. Population-level analyses from in vivo high-density electrophysiological 
recordings identified a subset of cortical neurons preferentially active during REM sleep that 
exhibited a progressive decline in firing rate during REM restriction and recovered during REM 
rebound. In addition, REM restriction reduced cortical OFF-state duration and neuronal 
synchrony, with both measures restored during REM rebound. 

Conclusion: Our results suggest a bidirectional interaction between cortical excitability and REM 
sleep pressure: increasing REM pressure suppresses cortical activity, whereas enhancing cortical 
excitability relieves REM pressure and restores neuronal firing dynamics and network synchrony. 
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Introduction: Drosophila sleep provides a powerful model for identifying molecules and neural 
circuits that regulate sleep, yet the biophysical and computational mechanisms underlying 
circadian sleep regulation remain poorly understood. In particular, how microscale neuronal 
dynamics translate into circuit-level activity within the circadian network is unclear. 
Environmental factors such as light exposure introduce stochastic fluctuations that may alter 
neuronal stability and synaptic plasticity, ultimately affecting sleep and arousal states. 

Methods: Using the Drosophila circadian network, we examined how microscale fluctuations 
influence membrane potential dynamics in DN1p clock neurons. Rabphilin (Rph) was identified 
as a candidate regulator of membrane potential stability. Electrophysiological recordings 
combined with genetic perturbations were used to assess Rph-dependent synaptic plasticity and 
circuit dynamics. Stochastic process modeling was applied to quantify membrane potential 
variability independent of action potential parameters. We also examined synaptic response 
variability in neurons downstream of DN1p neurons and evaluated the effects of environmental 
light exposure on neuronal stability and synaptic potentiation. 

Results: Microscale fluctuations in membrane potential driven by environmental noise 
significantly shaped circadian clock neuron dynamics. Rph levels were elevated at night and 
selectively stabilized membrane potential dynamics in DN1p neurons. Rph also regulated 
synaptic response variability in downstream neurons and functioned as a bidirectional plasticity 
threshold regulator depending on stimulus strength. Stable membrane potential dynamics 
promoted precise spike timing, non-canonical synaptic depression, and cross-synaptic 
synchrony, for which we obtained compelling new evidence in February 2026, supporting 
nocturnal sleep quality. In contrast, dynamic instability increased spike timing variability, 
promoting synaptic potentiation and arousal. Late-breaking analyses further reveal that spike-
timing plasticity is circadianly gated, following Hebbian rules at night and anti-Hebbian rules 
during the day, with Rph attenuating nighttime spike-timing plasticity magnitude. 

Conclusion: These findings identify Rph as a molecular orchestrator of circadian metaplasticity 
that stabilizes neuronal dynamics while enabling adaptive plasticity across the circadian cycle, 
linking microscale neural dynamics to sleep circuit regulation. 
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Introduction: The biophysical flexibility of circadian networks is emerging as a key mechanism 
coordinating brain–body communication and regulating arousal states. Although rhythmic 
electrical activity within circadian-regulated circuits has been described, the mechanisms that 
enable flexible state transitions and integrate interoceptive signaling remain poorly understood. In 
particular, how molecular signaling pathways tune the biophysical properties of circadian neurons 
to stabilize wake-promoting circuits is not well defined. 

Methods: To investigate these mechanisms, we used Drosophila melanogaster as a model 
system and genetically overexpressed a mutant form of salt-inducible kinase 3 (SIK3), introducing 
a serine-to-alanine substitution (SIK3-SA). Neuronal expression of SIK3-SA was used to probe 
the functional biophysical properties of the circadian network in Drosophila. Electrophysiological 
and functional analyses were performed to assess changes in membrane potential dynamics, 
synaptic synchrony, and hyperpolarization-activated Ih currents. In addition, physiological 
measurements were used to evaluate downstream systemic effects, including cardiac rhythmic 
activity. 

Results: Our results demonstrate that biophysical flexibility in hyperpolarization-activated Ih 
currents is critical for maintaining robust arousal-promoting signaling during daytime 
wakefulness. Expression of SIK3-SA in circadian neurons reshaped membrane potential 
dynamics and altered synaptic synchrony through modulation of Ih currents, thereby influencing 
neuronal excitability and stabilizing circuit activity, reaffirmed with newly analyzed cardiac 
synaptic data from February, 2026. Notably, these alterations resemble physiological changes 
observed during aging, including reductions in Ih currents that are associated with decreased 
stability in wake-promoting circuits. Beyond central neural effects, brain-specific expression of 
SIK3-SA also produced significant changes in cardiac rhythmicity, indicating that modifications 
within circadian neuronal networks can propagate to peripheral physiological systems. 

Conclusion: In summary, these findings reveal a multi-level regulatory architecture in which 
molecular signaling dynamically tunes neuronal biophysical properties to stabilize circadian 
circuit function. This biophysical flexibility enables coordination between circadian regulation and 
interoceptive physiology, linking neuronal network dynamics with systemic outputs such as 
cardiac rhythms. Our study provides new insight into mechanisms that support integrated brain–
body communication across biological scales. 
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Introduction: Sleep regulation depends on interoceptive neural mechanisms that maintain 
physiological setpoints, yet the computational principles underlying internal state monitoring 
remain poorly understood. Aging disrupts sleep homeostasis, leading to fragmentation and 
cognitive decline, but the circuit-level origins of this instability are unclear. While neuroscience 
has extensively characterized external sensory processing, interoceptive systems that regulate 
sleep drive require approaches that move beyond traditional hierarchical models. Here, we 
present OptoMagForce, a light-addressed neuromodulation platform designed to perturb 
hysteretic membrane dynamics in sleep-regulatory circuits of Drosophila. 

Methods: OptoMagForce integrates a light-sensitive Cry–MagR fusion protein with magnetically 
guided nanoparticles to generate localized, light-controlled forces on neuronal membranes. This 
actuator enables precise manipulation of subthreshold membrane potential dynamics and 
oscillatory states in sleep circuits. Electrophysiological recordings were combined with a 
Preisach hysteresis modeling framework to quantify history-dependent state transitions. To 
investigate circuit-level computations of sleep drive, we performed dual electrophysiological 
recordings in DN1p circadian clock neurons and their monosynaptic targets in pars intercerebralis 
neurons. 

Results: In aged Drosophila, OptoMagForce robustly entrained delta-band oscillations and 
hysteretic subthreshold activity within sleep circuits. Recent experiments conducted between 
December 2025 and February 29, 2026 further indicate that OptoMagForce restores the 
biophysical flexibility of sleep circuits by reintroducing synaptic plasticity impaired during aging. 
Analysis of DN1p neurons revealed history-dependent noise correlations consistent with 
predictive Im–Vm hysteresis. Dual recordings further demonstrated matched hysteretic 
signatures in monosynaptically connected DN1p and pars intercerebralis neurons, suggesting 
that cellular-level hysteresis links neuronal history to sleep–wake transitions and supports 
metastable sleep states. 

Conclusion: These findings reveal how microscale biophysical instability can propagate into 
macroscale sleep dysfunction during aging. OptoMagForce establishes a multiscale 
neuromodulation platform for probing and stabilizing sleep-regulatory dynamics and provides 
new insight into neurohorological mechanisms that deteriorate with age. 
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Introduction: Neuromodulatory mechanisms in the brain control cellular excitability that affects 
network-wide dynamics, and can critically modulate its function. Here we concentrate on the role 
changing levels of acetylcholine (ACh) play in formation and consolidation of new memories 
representations. ACh is a potent neuromodulator that is typically high during active waking and 
REM sleep whereas it is low during quiet wake and NREM. It influences network dynamics via 
various synaptic and cellular mechanisms. 

Methods: We build computational frameworks composed of the interacting hippocampal/cortical 
networks composed of Hodgkin-Huxley based biophysical representations of neurons that 
models network dynamics during complex maze discovery task. Specifically, we simulate a 
complex maze run during which a rat traverses a maze composed of multiple junctions, 
represented spatially by activation of a network of place cells. In addition, the developed 
framework models various behavioral states (quiet waking/NREM and active waking/REM) of the 
animal with by incorporating the effects of acetylcholine concentrations through the M1 receptor 
pathway activation. 

Results: We show that variations in ACh levels change the network-wide excitatory/inhibitory 
(E/I) balance driving distinct activation patterns in the network. Specifically, high ACh 
concentrations (as those observed during active waking and REM sleep) activate only locally 
contrained neuronal representations that code for individual features of the memory. In contrast 
low Ach concentrations (associated with quiet waking and NREM sleep), synchronously 
reactivate spatial paths representing an extended memory trace, similarly to those observed 
during sharpwave ripples (SWRs). This differential activation and subsequent consolidation of 
different memory features via spike timing dependent plasticity (STDP) allows for more efficient 
consolidation of the experienced maze trajectory as well as the formation of an alternative 
abstract, condensed representation of the memory trace. 

Conclusions: In all, our results indicate ACh may play a critical role in controlling network 
dynamics and resulting interplay between online memory storage and offline consolidation during 
various vigilance states. 
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Introduction: Sleep disturbance is a hallmark symptom of cannabis withdrawal, yet the circuit 
adaptations underlying these effects remain poorly defined. Cannabinoid type-1 receptor (CB1R) 
desensitization mediates tolerance following repeated Δ9-tetrahydrocannabinol (THC) exposure. 
The thalamic reticular nucleus (TRN), which regulates non-rapid eye movement (NREM) sleep 
and generates sleep spindles, expresses a high density of CB1Rs, suggesting that chronic THC 
exposure may alter sleep-regulating thalamic circuits.  

Methods: Adult mice were exposed to chronic vaporized THC or vehicle (propylene glycol) for 7 
days to model inhaled cannabis use. Locomotor activity was assessed across repeated 
exposures to quantify behavioral tolerance. Novel object recognition (NOR) was evaluated during 
withdrawal at 55 h and 72 h after the final exposure. Familiarization and 55 h testing were 
conducted at ZT10; the 72 h test was conducted at ZT3 and is considered exploratory. Data were 
collected between December 2025 and March 2026.  

Results: Chronic vapor THC exposure produced significant locomotor tolerance (n = 6/group). 
Vehicle-treated animals did not show locomotor changes across sessions. NOR performance at 
55 h did not differ between groups (p > 0.05). At 72 h, THC-exposed mice exhibited reduced 
discrimination index compared to vehicle controls (p = 0.0337). Control animals also differed 
between the 55 h and 72 h tests, indicating a circadian or interval effect; thus, the 72 h finding is 
interpreted cautiously. Sleep recording studies are currently underway to assess the extent that 
these behavioral maladaptations reflect altered sleep-wake architecture and spindle-related 
metrics.  

Conclusion: Late-breaking data demonstrate robust locomotor tolerance following chronic 
inhaled THC exposure, supporting CB1R desensitization as a key neuroadaptive response. The 
emergence of cognitive differences at 72 h withdrawal suggests temporally dynamic adaptations 
but requires replication under time-matched circadian conditions. These findings provide a 
translational foundation for ongoing investigations into cannabinoid-induced disruption of sleep-
regulating thalamic networks.  

Support: Supported by NIAAA, Howard University, and NIH grant # R25AG086106 

 

LBA 1436 
A Novel Sigma-1 Receptor Antagonist Suppresses Binge-Like Eating and Motivation for Palatable 
Food Without Disrupting Sleep in Female Rats 



Authors and Institutions: Joel S. Raymond1,2, Abanoub J. Armanious1,2, Avi D. Desai1,2, Theresa S. 
Joseph1,2, Saanvi S. Narava1,2, and Morgan H. James1,2,3,4 

1Department of Psychiatry, Robert Wood Johnson Medical School, Rutgers University, Piscataway, 
NJ 08854, USA; 2Brain Health Institute, Rutgers University, Piscataway, NJ 08854, USA; 3School of 
Psychology, Faculty of Science, University of Sydney, Sydney, NSW, Australia; 4Brain and Mind 
Centre, University of Sydney, Sydney, NSW, Australia 

Introduction: Binge eating disorder (BED) is characterised by recurrent episodes of excessive 
food consumption and is frequently comorbid with sleep disturbances. Although 
lisdexamfetamine (LDX) is currently the only FDA-approved pharmacotherapy for BED, LDX can 
cause sleep disturbances, particularly when administered in the evening when binge eating is 
most common. Alternative treatments that suppress binge eating without disrupting sleep are 
needed. Sigma-1 receptors modulate several neurotransmitter systems involved in reward and 
motivated behaviour and may represent a promising target for treating maladaptive eating. 
However, the effects of sigma-1 receptor antagonism on sleep-wake outcomes remain largely 
unknown. 

Methods: Adult female Long Evans rats were implanted with wireless telemetry probes for 
electroencephalographic and electromyographic recordings. Sleep-wake states were scored from 
polysomnography as wake, NREM, or REM sleep. Binge-like eating was assessed using an 
intermittent access paradigm in which rats received access to a sweetened fat mixture (8.6 
kcal/g) for 30 min twice weekly. Rats were treated with LDX (0.463-3.71 mg/kg; i.p.) or a novel, 
highly-selective sigma-1 receptor antagonist currently in preclinical development (Compound X; 
5-20 mg/kg; i.p.) immediately prior to testing binge eating and operant responding for sucrose 
pellets (FR1, FR5, progressive ratio). For sleep studies, drugs were given at ZT23 and sleep was 
recorded for 19 h. 

Results: LDX dose-dependently suppressed binge-like eating; however, the lowest effective 
doses that attenuated binge consumption also delayed sleep and REM sleep onset, increased 
wakefulness, and reduced both NREM and REM sleep during the early light phase. In contrast, 
Compound X dose-dependently reduced binge-like eating and decreased motivated responding 
for sucrose pellets, but did not disrupt sleep architecture; rather, it produced a modest sleep-
promoting profile of reduced wakefulness during the early light phase, shorter wake bouts, and 
increased NREM sleep consolidation. Quantitative EEG analyses are ongoing following 
completion of polysomnographic data collection in February 2026. 

Conclusion: These findings demonstrate that sigma-1 receptor antagonism suppresses binge-like 
eating and food-motivated behaviour without substantial sleep disruption, in contrast to LDX 
treatment. Sigma-1 receptor antagonists may therefore represent a promising non-stimulant 
therapeutic strategy for binge eating that preserves normal sleep-wake regulation. 
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Introduction: Patients with type 1 diabetes (T1D) commonly self-report insufficient sleep. Sleep 
health, assessed by total duration, efficiency/quality, timing/regularity, and sustained daytime 
alertness, is frequently disrupted in T1D. Nighttime hyperglycemia can fragment sleep and may 
contribute to poor self-care, irregular sleep schedules, cognitive deficits, and, ultimately, 
neurological damage. 

Methods: We used an STZ-induced Type 1 diabetes mouse model by selectively destroying 
insulin-producing pancreatic β-cells using streptozotocin (STZ; 50 mg/kg/day for 5 consecutive 
days), producing insulin-deficient hyperglycemia that mimics autoimmune-like destruction seen 
in T1D. In December 2025, wireless telemetry EEG/EMG was recorded continuously for 3 weeks 
in wild-type and STZ-treated mice. Sleep scoring was performed in epochs to quantify sleep 
states. In January 2026, self-care was quantified across the recording period using nestlet 
shredding and nest construction. In March 2026, Cognitive function will be assessed during week 
3 using the Novel Object Recognition (NOR) assay. Bulk RNA-seq is ongoing, and 
immunohistochemistry is planned to quantify macrophage populations in targeted brain regions. 

Results: Plasma glucose was significantly elevated in STZ-treated mice and worsened across the 
3-week recording period. Whole-brain glucose measured at the endpoint was also increased in 
the T1D model. Sleep-state analyses showed broad sleep-health impairments in STZ-treated 
mice, including reduced total sleep time, lower sleep efficiency, prolonged sleep latency, 
decreased sleep regularity, and impaired wake stability during the active phase. Detailed analyses 
of slow-wave activity further revealed alterations in slow-wave amplitude and frequency, 
consistent with weakened slow-wave oscillatory dynamics. Nestlet shredding and nest building 
were reduced in STZ-treated mice, indicating diminished self-care behavior. Preliminary cortical 
bulk RNA-seq identified reduced expression of pathways related to cell-cycle processes, anti-
apoptotic mechanisms, and chaperone-associated stress responses. Transcriptomic profiling of 
additional brain regions is still in progress and will be completed March 2026. 

Conclusion: Overall, these data indicate that dysregulated glucose in a T1D mouse model is 
associated with progressive hyperglycemia, widespread disruptions in sleep (including altered 
slow-wave activity), and impaired self-care behavior. Ongoing NOR testing and region-specific 
transcriptomic and immunohistochemical analyses will clarify whether these sleep disturbances 
contribute to cognitive impairment and neuroinflammatory changes, strengthening mechanistic 
links between T1D, sleep disruption, and neurological vulnerability. 
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Introduction: In this study, we take a first step towards establishing the genetic basis of a broad 
class of spindle-like transient oscillations during sleep. Sleep spindles have long been shown to 
be powerful biomarkers of natural aging and numerous psychiatric, neurodevelopmental, and 
neurodegenerative disorders. Recent studies, however, have revealed that spindles are but a 
subset of a broader class of transient events, exhibiting strong trait-like variability between 
subjects, with alterations in disorders including schizophrenia, narcolepsy type 1, and REM-
behavior disorder. Given the established heritability of traditional spindle features, it is vital to 
understand the degree to which genetics governs all spindle-like events across a broad frequency 
range. In doing so, we can provide improved insights into underlying mechanisms and potential 
targets for genetic interventions in diverse pathophysiologies. 

Methods: To address questions of heritability, we analyzed sleep electroencephalogram (EEG) 
recordings in a twin study, comprised monozygotic (MZ) and dizygotic (DZ) twin pairs (N=176, 
mean age 27.9±7.2, 30% male), as well as familial data from a cross-sectional study Cleveland 
Family Study (N=735, mean age 41.5±19.3, 45% male). For each record, we used the DYNAM-O 
toolbox to quantify and visualize the dynamics of thousands of spindle-like transient oscillatory 
peaks across the night. Using quantitative metrics, we can compute the mathematical distance 
between any pair-wise set of signatures, which can be used to assess similarity between cohorts 
of varying genetic similarity. Data analysis was conducted between March 2nd-12th, 2026. 

Results: In cross-sectional population studies, we observe significant heterogeneity in sleep 
transient oscillatory structure, even when controlling for age, sex, and ethnicity. Notably, siblings 
tend to exhibit remarkably similar oscillatory structures. This observation is substantiated by an 
increase in similarity between dizygotic (DZ) twins compared to general siblings. Furthermore, 
monozygotic (MZ) twins demonstrate the most concordant oscillatory structure. 

Conclusion: Extensive heterogeneity exists in sleep transient oscillatory structure within the 
general population, even within highly controlled cohorts. Given the progressively increased 
similarity found in subjects with greater genetic similarity, it is highly probable that many aspects 
of this broad class of spindle-like events are moderated by genetic factors. 
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Introduction: Obstructive sleep apnea (OSA) is a common disorder characterized by intermittent 
hypoxemia and sleep fragmentation. In addition to cardiometabolic consequences, OSA has been 
associated with depression, anxiety, and cognitive dysfunction, but the biological mechanisms 
underlying these links remain incompletely understood. We investigated the genetic architecture 
of OSA and its shared biology with psychiatric traits. 

Methods: We performed a genome-wide association study of clinically diagnosed OSA in the 
Finnish FinnGen cohort (>500,000 individuals; >40,000 cases). Analyses were completed 
between December 2025 and March 2026 and adjusted for age, sex, body mass index, and 
population structure. Independent genome-wide significant loci were annotated using gene-
based and tissue-enrichment analyses. Shared genetic architecture with psychiatric and 
neurobehavioral phenotypes was assessed using linkage disequilibrium score regression and 
phenome-wide association analyses. 

Results: We identified multiple genome-wide significant loci for OSA, including signals near FTO, 
BDNF, EP300, GABRB1, and CACNB2. Several implicated genes are expressed in brain regions 
involved in mood regulation, arousal, and ventilatory control. Genetic correlation analyses 
demonstrated significant positive overlap between OSA and depression, as well as post-
traumatic stress disorder, independent of obesity. Phenome-wide analyses further supported 
pleiotropic effects spanning metabolic, affective, and sleep-related phenotypes, consistent with 
shared biological mechanisms across these domains. 

Conclusion: These findings identify neuropsychiatric and neurodevelopmental pathways 
contributing to OSA susceptibility. Our results support a model in which OSA shares molecular 
mechanisms with psychiatric disorders, particularly in pathways related to arousal and mood 
regulation. This work highlights OSA as a systemic, biologically complex disorder extending 
beyond upper airway mechanics. 
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Introduction: Cannabis use is an increasingly common therapeutic for a variety of chronic 
diseases. In addition, people with sleep problems may self-medicate using cannabis products. 
However, shared genetic predispositions between cannabis use and sleep problems have not 
been previously elucidated. Furthermore, it is important to investigate the genetic effects 
cannabis may have and to understand its efficacy as a therapeutic within the context of daily 
rhythms and sleep hygiene. 

Methods: In March 2026, We performed a meta-analysis of cannabis use within the All of Us and 
UK Biobank databases using METAL, consisting of 152,807 cases and 220,272 controls. We 
computed genetic association statistics in each cohort using REGENIE v4.0, and adjusted for age, 
sex, and ten principle components for genetic ancestry. Genetic correlations with previously 
reported phenotypes and heritability estimates were performed using LDSC v1.0.1. A polygenic 
risk score assessment was also conducted within the Mass General Brigham Biobank (MGB) 
using PRSCS v1.1.0. 

Results: Our meta-analysis identified 36 independent loci, including the previously reported 
CADM2 locus associated with cannabis usage (rs35827242, p = 2.35E-19), replicating previous 
work and discovering 31 previously unreported loci. Previously reported sleep disease summary 
statistics were found to be positively correlated with cannabis use, such as insomnia-related 
medication usage (rg = 0.2861, p = 1.25E-24), whereas phase-related phenotypes such as 
morningness chronotype were also found to be significantly correlated (rg = -0.1981, p = 3.43E-
19). In addition, polygenic risk scores of the phenotype were found to be predictive of mental 
disorders in the MGB, particularly for tobacco use disorder (OR = 1.16, p = 2.83E-57) and mood 
disorders (OR = 1.10, p = 4.01E-19). 

Conclusion: Together, these results highlight the shared genetic risk between cannabis use and 
sleep disorders. Additionally, our findings highlight the importance of investigating the genetic 
effects of cannabis use as its use becomes more widespread, both recreationally and 
medicinally. 
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Introduction: The Epworth Sleepiness Scale (ESS) is commonly used to assess daytime 
sleepiness, which treats it as a unitary construct. However, factor analytic approaches indicate a 
two-factor structure, consisting of active (e.g., driving) and passive (e.g., watching a movie) 
sleepiness. Here, we introduce the Situational Sleepiness Scale (SSS), a 10-item questionnaire 
designed to assess active and passive sleepiness, while validating its overall score and factor 
substructure against the ESS. Then, we investigate the common-variant genetic basis of passive 
and active sleepiness in the UK Biobank (UKB).  

Methods: We completed exploratory and confirmatory factor analyses of both scales to establish 
the validity of the SSS, its equivalency to the ESS, and the joint substructure of both questionnaires 
using multiple cohorts including the UKB (SSS-only; n=132,604), BioSerenity (ESS-only; 
n=513,375), the Wisconsin Sleep Cohort Study (ESS-only; n=804), the Alliance Sleep 
Questionnaire (ASQ; SSS/ESS; n=2,786) and Stanford (SSS/ESS; n=217). We conducted a GWAS 
in the UKB for the total score, factors, and individual SSS items (February 2026). Post-GWAS 
analysis steps included genetic correlations with sleep and health traits (March 2026).  

Results: We observed a 2-factor structure for the SSS in the UKB using phenotypic and genetic 
EFA, using nine items, replicating a similar previously known structure in the ESS-only cohorts. 
Using the combined cohorts, we found that the established cut off of ESS≥10 corresponds to a 
SSS≥10 cut off, while the total scores (r>0.80, p<2.2x10-16), active factors (r>0.92, p<2.2x10-16), 
and passive factors (r>0.98, p<2.2x10-16) were strongly correlated. Within each scale, the passive 
and active factors were less strongly correlated (ESS: r=0.40-0.59; SSS: r=0.49-0.59). Conducting 
a GWAS of the passive and active factors and total score, nine, four, and twenty-nine SNPs reached 
genome wide significance. Three SNPs were unique to the passive factor (Genes: AHR, NCS1, 
TMEM106B).  

Conclusions: These findings suggest that the ESS and SSS questionnaires are equivalent and each 
has a 2-factor structure, corresponding to passive and active sleepiness, each of which has a 
genetic basis. The distinction between passive and active sleepiness may be useful in 
differentiating sleepiness complaints, subtyping hypersomnia syndromes, and better tailoring 
treatments for patients.  
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Introduction: Sleep disturbance is a risk factor for disease progression in Alzheimer’s disease and 
related dementias (ADRD). However, there is limited evidence on the correlation between sleep 
and biomarkers of neuronal damage in persons with pre-clinical and symptomatic Alzheimer’s 
disease and related dementias. 
 
Methods: We conducted a cross-sectional analysis of the association of objective measures of 
sleep with established and novel biomarkers of AD pathology. Forty-five community-dwelling older 
adults with insomnia symptoms completed a blood draw and wore an actigraph (Actiwatch 
Spectrum Plus or Activity AX3 actigraph) or Fitbit Charge 6 for one week. Average measures of total 
sleep time (TST) and sleep efficiency (SE) were calculated from actigraphy or Fitbit (SE was 
recalculated using a penalized formula to correct Fitbit overestimation). Multiplex biomarker 
assays measured plasma levels of amyloid-beta (Aβ40/42), tau (ptau217), and novel biomarkers 
of neuronal pathology (brain-derived neurotrophic factor [BDNF], neurofilament light chain [NfL], 
and glial fibrillary acidic protein [GFAP]). Pearson’s or Spearman’s correlations were used to assess 
the correlation between objective sleep characteristics and biomarkers. Analyses were completed 
in STATA/MP (17.0). 

Results: Biomarker analysis was conducted in February and March 2026. The average age was 
73.1 years [standard deviation=5.3], 48.9% were female, 91% were White, and the average score 
on the Montreal Cognitive Assessment was 24.9 [4.5]. Average TST and SE were 7.0 [1.2] hours and 
86.5 [9.9]%, respectively. TST was positively correlated with Aβ40/42 ratio (rho= 0.33, p=0.03), 
ptau217 (rho= 0.29, p=0.056), and NfL (rho= 0.37, p=0.01). SE was negatively correlated with 
Aβ40/42 ratio (rho= -0.71, p<0.0001), ptau217 (rho = -0.67, p<0.0001), and NfL (rho= -0.44, 
p=0.002). TST and SE were not significantly correlated with levels of BDNF or GFAP.  

Conclusion: In persons with sleep complaints and preclinical or early dementia, longer sleep 
duration and lower sleep efficiency were associated with higher amyloid burden, tau pathology, and 
higher NfL levels. Future studies should investigate the association of measures of sleep 
architecture with measures of neuronal pathology.  

Support (if any): 4R00AG079117-03 (Weiss), 5K76AG074905-03 (Miner) 3K76AG074905-
04S1 (Supplement PI: Miner, Subaward PI: Weiss)  
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Introduction: Older adults racialized as Black and Hispanic are at elevated risk for both poor 
sleep and Alzheimer’s disease and related dementias (ADRD), yet most sleep–biomarker studies 
lack racial and ethnic diversity and rarely consider age. To address these research gaps, we 
examined whether associations between self-reported sleep duration and quality and blood-
based ADRD biomarkers vary across the adult lifespan in a racially and ethnically diverse cohort. 

Methods: We analyzed cross-sectional data from 905 adults (28–89 years) in the Offspring Study 
of Racial and Ethnic Disparities in Alzheimer’s Disease. Participants completed an abbreviated 
version of the Pittsburgh Sleep Quality Index, and we measured plasma Aβ42/Aβ40, 
phosphorylated tau (p-tau)181, neurofilament light chain (NfL), and glial fibrillary acidic protein 
(GFAP). The results that we present here were analyzed and code checked between December 
2025 and February 2026.  

Results: In the full sample, age significantly moderated associations between sleep duration and 
p-tau181. Johnson-Neyman plots revealed that longer sleep duration was associated with lower 
tau burden in young and middle-aged adults (28-58 years), but with higher tau burden in older 
adults (68-89 years). 

Conclusion: These findings highlight age as a key modifier of sleep-tau relationships and 
underscore the need for longitudinal and interventional studies of sleep health across the 
lifecourse in racially and ethnically diverse cohorts. 

Support: This research is supported by R01 AG054070 and funded by the National Institute on 
Aging (NIA) and the NIH, including the LRP (LRP000001816), Diversity Supplement 
(3R01AG054070-03S1), Columbia Center for Interdisciplinary Research on Alzheimer’s Disease 
Disparities (P30AG059303-01), the National Center for Advancing Translational Sciences, 
National Institutes of Health (UL1TR001873), and the American Academy of Sleep Medicine 
Bridge to Success Grant for Early Career Investigators (381-BS-25).  
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Introduction: Emerging evidence suggests that habitual sleep is a modifiable risk factor for 
Alzheimer’s disease (AD), yet the underlying biological mechanisms remain to be 
understood.Given the tight links between sleep and inflammatory processes, neuroinflammation, 
i.e. Astrogliosis, may be one mechanistic pathway linking sleep with AD.This relationship may also 
be influenced by sex, as females have been shown to exhibit increased levels of plasma 
astrogliosis compared to males.Here we investigated whether better habitual higher sleep 
efficiency (SE) is associated with lower astrogliosis in older adults and explored whether sex 
moderates this association.  

Methods: Data analyses for the abstract were conducted in March 2026. Participants included 
133 older adults (Mean age ± SD = 67.11 ± 7.19 years; 48% female) with normal cognition or mild 
impairment (29%), classified based on Montreal Cognitive Assessment (MOCA) scores <26.SE 
was assessed using wrist actigraphy for at least seven consecutive days.Astrogliosis was 
assessed using 18F-SMBT-1 PET imaging. Analyses focused on cortical regions, including the 
posterior cingulate cortex (PCC) and precuneus, which show early amyloid deposition in non-
demented participants.Associations and moderating effects of sex were tested with regression 
and moderation analyses using Hayes’ Process macro for SPSS.All analyses controlled for age. 
Regression analyses testing main associations additionally controlled for sex.  

Results: The association between SE and astrogliosis did not reach significance either in PCC (r = 
-.09, p =.29) or precuneus (r = -.003, p =.97).Sex was a significant moderator of the association 
between SE and astrogliosis in PCC (b = −2.98, p = .003) and precuneus (b = −2.75, p = 
.006).Simple slope analyses revealed that in females, higher SE was associated with lower levels 
of astrogliosis both in PCC (b = −3.01, p = .003) and precuneus (b = −2.16, p = .03).In males, this 
association was not significant. 

Conclusion: Lower SE was associated with greater astrogliosis in women but not in men, 
suggesting that females may be more vulnerable to neuroinflammation with sleep 
disturbances.These findings highlight the importance of considering sex-specific biological 
mechanisms linking sleep with AD.Future studies should further investigate the role of sex 
hormones contributing to neuroinflammatory processes relevant to AD. 

Support:P01AG025204  
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Introduction: Slow-waves (delta) and spindle activity (sigma) are core, interdependent non-rapid 
eye movement (NREM) oscillations that govern sleep homeostasis and memory consolidation. 
Sigma bandpower is often used as a proxy for spindle detection, confounding identification of 
spindle-specific deficits. Although individual rhythms are reported to be altered in Parkinson’s 
disease (PD), whether homeostatic coordination disrupted in PD, and whether disruptions are 
linked to cognitive impairment, remains unknown. 
 
Methods: Polysomnography was collected from 63 non-demented participants [PD=42; healthy 
controls (HC)=21], with data collection completed in January 2026. PD participants were 
classified as cognitively normal (PD-NC, n=24) or mild cognitive impairment (PD-MCI, n=16). 
Multitaper analysis was used to estimate EEG (C3-M2) spectral bandpower for delta (0.5-4 Hz) 
and sigma (12-15 Hz) across NREM stages (N1, N2, N3). Coordination was assessed using 
sigma/delta ratios and delta-sigma time-course correlations. Spindle metrics were estimated 
using the A7 algorithm. Group comparisons and cognitive associations were evaluated using non-
parametric statistics with Holm correction for multiple comparisons.  
 
Results: Compared to HC, delta was reduced in PD during N2 (p=0.021) and N3 (p=0.003) and in 
both PD-NC (N2: p=0.017; N3: p=0.008) and PD-MCI (N1: p=0.048; N3: p=0.016). Sigma 
increased during N3 in PD (p=0.041) and PD-NC (p=0.013) but decreased during N2 in PD-MCI 
(p=0.047). Sigma/delta was increased in PD (p=0.041) and PD-NC (p=0.016). No group 
differences were found in delta-sigma correlations. Spindle duration (N2: p=0.008, N3: p=0.041) 
and density (N1: p=0.003, N2: p=0.003, N3: p=0.002) were reduced in PD-MCI compared with HC. 
No cognitive associations were observed for single-bandpower or sigma/delta. Delta-sigma was 
associated with memory during N2 (r=0.412, p=0.008). Spindle density correlated with 
attention/working memory during N1 (r=0.384, p=0.015) and N2 (r=0.317, p=0.046), while 
duration was linked to memory during N2 (r=0.353, p=0.026) and N3 (r=0.392, p=0.012). 
 
Conclusion: Preserved delta-sigma coordination indicates intact homeostatic regulation of sleep 
oscillations, whereas reduced delta indicates disease-related slow-wave alterations during NREM 
sleep. Sigma-range metrics showed distinct patterns of cognitive vulnerability, with sigma 
bandpower reflecting stage-specific differences whereas spindle metrics exhibited domain-
specific associations. These findings highlight the importance of examining both isolated and 
coordinated spectral features to understand disrupted sleep-dependent cognitive processes in 
PD. 
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Introduction: Sleep disorders are increasingly recognized early in Parkinson's disease (PD). While 
REM sleep behavior disorder (RBD) is a well-established prodromal marker, other disturbances 
— including insomnia, sleep apnea, and restless legs syndrome/periodic limb movement disorder 
(RLS/PLMD) — have been reported before diagnosis, though their temporal patterns remain 
unclear. 

Methods: We conducted a case-control study using electronic health records from 
Massachusetts General Hospital (MGH, 1993–2025); data were gathered and analyzed between 
February and March 2026. Of nearly 4 million MGH patients, 16,078 had PD identified by ICD-
9/ICD-10 codes; controls excluded major neurological disorders. Cases were matched 1:4 on 
sex, race, and date of birth within three pre-diagnostic windows (0–2, 2–5, and 5–10 years); six 
ICD-based sleep disorder categories were examined. Conditional logistic regression was 
adjusted for healthcare utilization; sensitivity analyses additionally adjusted for sex, race, and age. 

Results: The matched case–control samples in the pre-diagnostic windows were: 8,149 cases 
and 31,892 controls (0–2 years), 4,163 cases and 15,575 controls (2–5 years), and 1,548 cases 
and 5,794 controls (5–10 years). RBD showed the strongest association across all windows (ORs 
12.00–46.30). In the 0–2 year window, RLS/PLMD (OR 3.87 [2.63–5.71]), hypersomnia (OR 3.21 
[2.43–4.24]), insomnia (OR 1.97 [1.74–2.23]), sleep apnea (OR 1.77 [1.60–1.95]), and circadian 
rhythm disorders (OR 2.56 [1.23–5.33]) were significantly associated with PD. At 2–5 years, RBD 
(OR 21.73 [10.20–46.28]), RLS/PLMD (OR 2.51 [1.51–4.18]), hypersomnia (OR 2.00 [1.33–3.02]), 
and sleep apnea (OR 1.38 [1.21–1.59]) remained significant, while insomnia attenuated (OR 1.12 
[0.94–1.34]). At 5–10 years, only RBD retained significance (OR 12.00 [2.63–54.83]). Sensitivity 
analyses yielded comparable estimates. 

Conclusion: Sleep disorders in routine clinical records showed distinct temporal associations 
with PD years before diagnosis. RBD consistently showed the strongest prodromal signal. 
RLS/PLMD, hypersomnia, and sleep apnea were detectable several years prior, while insomnia 
and circadian rhythm disorders emerged closer to diagnosis. These heterogeneous patterns 
suggest distinct prodromal PD stages and may inform earlier risk stratification. 

Support: NIA (R01AG083836) 
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Introduction: Slow wave sleep (N3) is a critical component of restorative sleep supporting 
synaptic homeostasis, metabolic clearance, and memory consolidation. Generation of slow 
waves arises from coordinated thalamocortical oscillatory dynamics that vary substantially 
between individuals. Large inter-individual differences in N3 duration are well documented, yet 
N3 can only be quantified retrospectively after a full night of polysomnography. Whether an 
individual's capacity to generate deep sleep is reflected in neural dynamics prior to sleep onset 
remains unknown. Demonstrating such predictive signals would suggest that deep sleep 
propensity is encoded in stable brain states detectable before sleep begins. 

Methods: Polysomnography data from 6,350 individuals in the Sleep Heart Health Study (SHHS) 
and Stanford Technology Analytics and Genomics in Sleep (STAGES) datasets were analyzed. 
EEG features were extracted from the first contiguous five minutes of wakefulness in each 
recording, occurring minutes to hours before sleep onset. Analyses were restricted to the two 
electrodes common to all recordings (C3, C4). Spectral and connectivity features (3,258 total) 
were computed; the top 2,000 were used to train an XGBoost classifier. Low N3 sleep was 
defined as N3 duration ≤ 14 minutes (one standard deviation below the cohort mean). Model 
performance was evaluated using five-fold cross-validation. Model development and analyses 
were conducted between February to March 2026. 

Results: Mean N3 duration was 58.4±44.4 minutes; 19.7% of individuals were classified as low 
N3. The model predicted low N3 sleep from the five-minute wake EEG with a cross-validated 
AUC of 0.786. At a probability threshold of 0.75, accuracy was 0.79 with specificity 0.86 and 
sensitivity 0.50. Performance was consistent across participants spanning ages 30–90 years and 
across recordings where the wake segment occurred minutes to hours before sleep onset 

Conclusion: Neural activity during a brief five-minute wake period from two EEG channels 
contains substantial information about the amount of deep sleep that will occur later in the night. 
These findings suggest that pre-sleep EEG dynamics may capture both stable trait-like 
characteristics and transient brain states that influence the ability to generate slow wave sleep. 
Such signals may reflect underlying thalamocortical network properties that shape an individual’s 
capacity to produce slow wave activity. 
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Introduction: Continuous positive airway pressure (CPAP) is the cornerstone treatment for 
obstructive sleep apnea (OSA). However, its impact on patient-reported outcomes, particularly 
quality of life (QoL) and mental health, remains variable. Lifestyle interventions targeting physical 
inactivity and unhealthy dietary behaviors may further enhance these outcomes. This randomized 
controlled study assessed the effect of a tailored nutrition and exercise intervention on QoL in 
OSA patients treated with CPAP. 

Methods: Physically inactive, newly diagnosed OSA patients (age: 54.7±10.4 years; BMI: 
33.3±32.0 kg/m²; AHI: 34.9±17.9 events·h⁻¹) were randomized to CPAP alone (CPAP, n=37) or 
CPAP combined with a tailored nutrition and exercise intervention (TINE, n=38). Physical 
inactivity was defined as <150 min/week of moderate-to-vigorous physical activity. The 12-week 
TINE program included 3 h/week of supervised exercise, 1.5 h/week of unsupervised activity, and 
individualized dietary counseling. QoL and sleep-related outcomes (SF-36, SAQLI, PICHOT, BDI, 
ESS, PSQI, HADS) were assessed at baseline and 12 weeks and analyzed using linear mixed-
effects models adjusted for baseline values. Randomization codes were released in December 
2025, enabling group-specific analyses performed between December 2025 and March 2026. 

Results: After 12 weeks, both groups demonstrated significant improvements over time in overall 
and sleep-related quality of life (SF-36, p<0.001; SAQLI total score, p<0.05), fatigue (PICHOT, 
p<0.001), daytime sleepiness (ESS, p<0.001), and mood-related outcomes (BDI and HADS-
Depression, both p<0.001; HADS-Anxiety, p<0.05).  
Linear mixed-effects models revealed significant Group × Time interactions favoring the TINE 
group for the vitality and mental health domains of the SF-36 (both p<0.05) and for depressive 
symptoms assessed by HADS-Depression (p<0.05). A trend toward greater improvement in the 
SF-36 Mental Component Summary (MCS) was observed in the TINE group compared with CPAP 
alone (p=0.093). No significant between-group differences were observed for daytime sleepiness, 
sleep quality, or physical domains of the SF-36. 



 
Conclusion: CPAP improves OSA-related symptoms and QoL. Adding a 12-week tailored nutrition 
and exercise intervention provided additional benefits in perceived energy and mental health. 
Lifestyle interventions may represent a valuable adjunct to CPAP therapy, particularly for 
improving psychological well-being in physically inactive OSA patients. 
 
Support: Ligue Pulmonaire Suisse (non for profit organisation) 
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Introduction:  Individuals with Type 1 Diabetes (T1D) frequently experience disrupted sleep from 
both disease-related (e.g., management demands, sensor alarms, fear of hypoglycemia) and 
psychological factors (e.g., anxiety, depression, insomnia). Sleep is critical for executive function 
and declarative memory, which support the complex daily tasks of diabetes self-management. 
However, the impact of sleep versus wake on these cognitive domains in T1D remains poorly 
understood. Using a within-subject sleep/wake paradigm and remote, at-home monitoring, we 
examined how sleep neurophysiology and glycemic variability relate to daily cognitive 
performance. 

Methods: 30 participants (13–38yrs; M=21.8, SD=6.7) completed a within-subject, remote-study 
involving 4 daily cognitive testing sessions, 3 nights sleep EEG, physical activity monitoring, and 
continuous glucose monitoring in early 2026. Declarative memory was assessed with the Word-
Pair Associates (WPA) task, with immediate and 12-hour delayed testing following either sleep or 
wake. Executive function was measured using the Operation Span (OSpan) task administered in 
the morning and evening. Sleep architecture and spectral power were derived from EEG. 
Nocturnal glucose levels, variability, and time in target range (70–180mg/dL) were quantified. 
Linear mixed-effects models and repeated-measure-ANOVAs were used to examine 
relationships among sleep neurophysiology, glycemic outcomes, and cognitive performance, 
controlling for age and sex. 

Results: Overnight, greater time spent in the target glycemic range was associated with longer 
total NREM sleep and a higher peak delta frequency during N3. Elevated nocturnal glucose levels 
were linked to reduced total N3, lower delta power in N2, lower peak alpha frequency in N2, and 
higher theta power in N2. Less time in N3 and REM were also associated with increased glycemic 
variability. We observed a trending effect of sleep on WPA performance (p=.058), with memory 
maintained across sleep but declining over an equivalent period of wake. By contrast, during 
wake, participants improved on shorter OSpan sequences whereas sleep preserved overall 
performance accuracy across sessions. 

Conclusions: Sleep quality and neurophysiology were linked to glycemic stability and cognitive 
performance in T1D. Sleep preserved memory and executive function, while disrupted sleep and 
reduced N3 predicted greater glucose variability. Future research should aim to connect sleep 
and cognition to daily diabetes self-management. 

Support: Rady’s Children’s Hospital OC, NIH K08 HD107161 
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Introduction: OSA is associated with fragmented sleep architecture and disrupted cortical 
oscillatory activity, yet EEG-based spectral biomarkers that track severity beyond conventional 
hypnogram scoring remain underexplored. This study investigated automated EEG spectral 
features as candidate markers across minimal, mild, moderate, and severe disease, defined by an 
apnea-hypopnea index (AHI) of <5.0/hr, 5.0–14.9/hr, 15.0–29.9/hr, and ≥30.0/hr, respectively. 

Methods: Forty-four patients underwent type 1 PSG for OSA (minimal n=9, mild n=18, moderate 
n=12, severe n=5; AHI 0.2–80.5). Data was found between 02/15/2026 and 03/5/2026. An 
automated pipeline extracted per-epoch spectral features including band power (delta, alpha, 
sigma, slow/fast sigma), regional topographic ratios (frontal/central delta, central/parietal sigma), 
and within-stage variability (coefficient of variation) across both NREM and REM. Kruskal-Wallis 
tests and Spearman correlations assessed associations with OSA severity, with Bonferroni 
correction applied for multiple comparisons. Within-patient REM versus N2 sigma correlations 
were used to distinguish global hyperexcitability from stage-specific effects. 

Results: Exploratory analysis identified elevated central sigma power during REM in a subset of 
severe patients (p=0.055), with within-patient Spearman correlation between REM and N2 sigma 
power of ρ=0.03 (p=0.85), indicating the REM elevation was not attributable to globally high sigma 
activity but rather to stage-specific sigma intrusion. Severe OSA patients additionally showed 
near-complete loss of N3 sleep (mean 3.3 epochs vs. ~86 in non-severe groups; H=8.50, 
p=0.014, ρ=−0.37). Notably, non-severe patients were neurophysiologically indistinguishable 
across all 108 features (minimum p=0.31), suggesting both REM sigma disruption and N3 
suppression emerge as threshold phenomena at an upper moderate AHI rather than tracking 
linearly across severity groups (empirical thresholds: AHI ≥26.9/hr for N3; ≥23.7/hr for both). No 
topographic spectral ratio features survived correction at this sample size. 

Conclusion: The dissociated REM sigma elevation observed in a subset of severe patients 
represents a potentially novel finding consistent with thalamocortical gating disruption during 
REM sleep, warranting replication in larger cohorts. Automated EEG feature extraction also 
identified N3 epoch count as a severity-tracking marker, outperforming total N3 minutes in 
sensitivity. These results support the utility of epoch-level spectral pipelines as a complement to 
standard hypnogram-based staging, particularly for identifying severe-range physiological 
disruption. 

Support: Stephens Family Research Institute grant, Carle Health, Urbana, USA 
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Introduction: Sleep disruption in obstructive sleep apnea (OSA) is commonly attributed to 
respiratory events and associated arousals. However, the relative contributions of sleep 
fragmentation versus hypoxic burden to disruption of specific sleep stages remain unclear. Prior 
work suggests hypoxic burden may better reflect the physiological stress of disordered breathing 
than the apnea–hypopnea index (AHI), but its relationship to sleep stage architecture remains 
incompletely characterized. These relationships were examined using data from the Sleep Heart 
Health Study (SHHS), a large community-based cohort derived from cardiovascular 
epidemiologic studies in which participants were not recruited based on OSA diagnosis, allowing 
assessment across a population with unknown OSA prevalence. 

Methods: Polysomnography data from 5,791 SHHS participants were analyzed between February 
and March 2026. Hypoxic burden and stage-specific hypoxic burden during REM and NREM sleep 
were quantified from oxygen desaturation events. Associations between hypoxic burden and 
sleep architecture were evaluated using regression models adjusting for total sleep time and 
comparing predictive value relative to AHI. REM hypoxic burden density quintiles were examined 
for dose–response relationships with REM architecture. 

Results: Respiratory measures showed distinct relationships with NREM and REM sleep. 
Duration and percentage of N3 were most strongly associated with respiratory event frequency 
(AHI), suggesting slow-wave sleep disruption is primarily related to arousal-producing respiratory 
events. In contrast, REM showed stronger associations with hypoxic burden. REM hypoxic burden 
was significantly associated with shorter REM episode duration and reduced REM sleep. Across 
REM hypoxic burden density quintiles, mean REM episode duration declined from approximately 
11.9 minutes in the lowest quintile to 8.1 minutes in the highest (ANOVA p ≈ 5×10⁻⁶⁷). REM 
hypoxic burden density explained additional variance in REM architecture beyond AHI. These 
relationships were observed within this cohort spanning a wide range of breathing disturbance 
severity despite absence of documented clinical OSA diagnoses. 

Conclusions: Sleep stage disruption related to breathing disturbances may arise from distinct 
physiological mechanisms. NREM disruption appears primarily arousal-driven, whereas REM 
disruption appears more strongly linked to hypoxic burden. These relationships in a community 
cohort without documented OSA diagnoses suggest hypoxia-related REM destabilization may 
operate across the population spectrum rather than only in clinically diagnosed OSA. 
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Introduction: Cross-sectional studies have shown a significant association between an overdrive 
of sympathetic nerve activity and poorer sleep regulation, including in people with hypertension. 
However, in this population, whether increased sympathetic nerve activity preceding sleep 
increases sleep latency and reduces sleep efficiency is unknown. We hypothesized that 
sympathetic nerve activity preceding bedtime is associated with delayed sleep latency and 
reduced efficiency.  

Methods: Eight people with hypertension (4 males/4 females [52±9 y; 28.4±4.8 kg/m2]) were 
studied. Participants were untreated (upper limit 160/100 mmHg) or receiving up to 2 anti-
hypertensive medications. We recorded ten minutes of muscle sympathetic nerve activity (MSNA, 
bursts/minute using microneurography), beat-to-beat blood pressure (finger 
photoplethysmography), and heart rate (EKG) at rest between 30-40 minutes before participants 
commenced a self-selected 8-hour sleep opportunity in the laboratory in darkness. Full 
polysomnography was used to assess sleep duration, efficiency, latency, and architecture. After 
examining correlations between MSNA and sleep parameters, we divided our sample into two 
groups, high-MSNA and low-MSNA, based on the median MSNA (38 [31-46], min-max bursts/min) 
to compare these variables between groups.  

Results: On average (±SD), sleep efficiency was 81.8±9.1%, and MSNA was 38±6 burst/min. 
Elevated MSNA was significantly associated with reduced REM latency (r = -0.79, p=0.02), but not 
efficiency (p>0.05). However, compared with the low-MSNA group, the high-MSNA group showed 
a trend toward longer sleep latency (+18±9 minutes, p=0.06) and reduced sleep efficiency (-
8.8±8.1%, p=0.08).  

Conclusion: In people with hypertension, MSNA preceding sleep is possibly associated with sleep 
latency, which may impact sleep efficiency. Our preliminary findings suggest that pre-sleep 
elevated MSNA is a potential target for improving sleep in people with high blood pressure.  

Support: R01-HL163232; 24CDA1267757. 
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Introduction: Sleep disturbance and Alzheimer's disease (AD) pathology are bidirectionally 
related, positioning sleep as both a risk factor and potential early marker for cognitive decline. 
Although sleep EEG oscillations are being studied as markers of cognitive vulnerability, most 
research focuses on NREM microstructure. REM and NREM sleep engage distinct 
neurophysiological processes, and their spectral profiles may relate differently to cognition, yet 
few studies compare them within the same model. The present study examined whether stage-
specific frontal spectral power (REM vs NREM) is associated with cognition in cognitively healthy 
older adults, and whether sex moderates these associations. 

Methods: Cognitively healthy older adults (N = 62; 67.9 ± 5.4 years; 38 women, 24 men) 
completed overnight polysomnography and cognitive testing assessing working memory, 
executive inhibition, verbal memory, and processing speed. Frontal spectral power during NREM 
(averaged across N1-N3) and REM sleep was standardized (z-scored) within sleep stage and 
frequency band. Multiple linear regression models examined associations between stage-specific 
(NREM, REM) spectral power and cognitive performance, and tested whether these were further 
moderated by sex, adjusting for age, education, and apnea–hypopnea index.  

Results: The Stage × Power interaction was significantly associated with List Sorting working 
memory for theta (R² = .22, p = .045), alpha (R² = .23, p = .024), sigma (R² = .25, p = .008), and 
beta (R² = .27, p < .001). These associations were not further moderated by sex (all ps > .34). 
Greater REM spectral power was associated with lower working memory performance: alpha (B = 
−0.81, p = .033), sigma (B = −1.02, p = .007), and beta (B = −1.15, p = .002). Dates data found: 
December 20, 2025 to January 16, 2026. 

Conclusion: Sleep stage shapes associations between frontal spectral power and working 
memory in cognitively healthy older adults. Higher REM fast-frequency power may reflect cortical 
hyperarousal, linking poor sleep physiology to working-memory vulnerability. These findings 
suggest that REM spectral power warrants further investigation in longitudinal and clinical 
samples as a potential noninvasive marker of early cognitive vulnerability. 
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Introduction: Raw accelerometry is increasingly used for sleep analysis and 24-hour movement 
behaviour research. However, current pre-processing and sleep classification methods remain 
constrained by algorithms derived from traditional actigraphy. Bout-based sleep analysis has 
been used successfully in research and clinical studies but lacks deeper analytical validation. 
This study aims to develop and validate new algorithms for rest interval determination and sleep 
detection using real-world patient-reported data and polysomnography (PSG). 

Methods: Rest intervals were estimated from 1,845 nights of free-living accelerometer data and 
compared with participant-reported sleep diaries (accessed January 2026). Participants (n=136) 
from the SafeHeart trial wore a GENEActiv accelerometer and recorded bed and rise times in 
daily diaries. Non-movement periods were identified from the rolling standard deviation of 
combined raw triaxial acceleration (GENEAcore, CRAN). Variable-duration bordering rules were 
applied to the start and end of each still period to consolidate bouts and determine the main rest 
interval. Optimal expansion parameters were determined by minimising the root mean squared 
error (RMSE) between accelerometer-derived and diary-reported rest interval times. 

Sleep classification was evaluated against overnight PSG recordings (accessed January 2026). A 
threshold was applied to a standard deviation per unit time measure for each variable-length bout 
in the rest interval. Participants (n=28) wore accelerometers on both wrists during PSG. Time 
aligned accelerometer and PSG data were pre-processed, converted into one-second epochs, 
then classified as sleep or wake. Algorithm performance was assessed using receiver operating 
characteristic (ROC) analysis of total sleep duration. 

Results: Rest interval duration was underestimated by 5.8 minutes with still-bout start and end 
border expansions of 29% and 11%, respectively. Diary adherence was low (26.9%), whereas 
accelerometer wear adherence remained high (88.2%). Concordance and correlation of rest 
interval duration were low (CCC=0.28, PCC=0.33), likely reflecting attenuation bias from sleep 
diary measurement error. In total sleep duration validation, an SD/Duration of 5.7×10⁻⁵ gs-1 
achieved an area under the curve of 0.80. Accelerometer-derived total sleep duration 
underestimated PSG sleep by, on average, 45 minutes and lower wake after sleep onset counts 
(CCC=0.80, PCC=0.86). 

Conclusion: These findings demonstrate the potential of accelerometry for objective sleep 
assessment and indicate the need to validate them against clinician-scored actigraphy. 

  

Robyn Hathaway
rest interval duration?



LBA 1455 
Real-World Validation of Automated Scoring of Home Polysomnography Data 
Authors and Institutions: Guilherme A. Zimeo Morais1, Erik-Jan Meulenbrugge1, Tanya Dimitrov1, 
Nicola Honer1, Hartmut Schneider1 

1Onera Health, Eindhoven, Netherlands 

Introduction: Home polysomnography (hPSG) has emerged as an alternative for expanding 
access to sleep diagnostics. Despite the growing availability of automated scoring solutions, 
relatively few solutions have been developed for novel hPSG montages and for high complexity 
sleep scoring (sleep staging and sleep events identification). The objective of this research is to 
validate Onera SleepMap, an automated scoring system designed for hPSG, and to benchmark 
agreement against real-world inter-scorer variability. 

Methods: hPSG recordings were collected using the Onera Sleep Test System, a self-applied 
device with novel signal montages. A validation set of 72 studies (Aug 2023 - Aug 2025) from 
three U.S. clinical sites was scored independently by three certified sleep professionals. 
Reference labels were defined via 2/3 majority vote. Performance versus majority vote was 
quantified using epoch-wise sensitivity, specificity, and accuracy with patient-wise bootstrap 
confidence intervals. Agreement relative to inter-scorer variability was assessed using Cohen’s 
kappa (with equivalence testing) and study-level intraclass correlation (absolute agreement) with 
95% confidence intervals; additional agreement analyses included concordance and Bland–
Altman methods for apnea–hypopnea index. 

Results: Automated scoring achieved strong overall sleep staging performance versus majority 
vote (sensitivity 79.4%, specificity 94.9%, accuracy 91.8%), with lowest sensitivity for N1 and 
highest sensitivity for N3. For sleep events, performance was highest for apneas (sensitivity 
86.1%, specificity 96.8%, accuracy 96.2%) and sleep-disordered breathing overall (sensitivity 
77.8%, specificity 90.2%, accuracy 88.4%), while hypopnea and arousal sensitivities were lower 
(56.8% and 59.8%, respectively) despite high specificities. Across metrics, epoch-level 
agreement between automated scoring and human scorers was generally comparable to human 
inter-scorer agreement, with equivalence observed for most sleep stages and events. At the study 
level, Automated Scoring–Human Scorer intraclass correlation confidence intervals overlapped 
human Scorer–Scorer confidence intervals for all reported sleep architecture and event indices, 
indicating automated scoring agreement within the range of human scoring variability. 

Conclusions: In real-world clinical deployment of hPSG, automated scoring produces sleep 
staging and event metrics that are comparable to human scoring and fall within observed inter-
scorer variability, supporting its use as an assistive tool to improve scoring efficiency in home-
based diagnostic pathways. 

Support: Onera Health supported this research. 
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Introduction: Overnight polysomnography (PSG) is the gold standard for diagnosing obstructive 
sleep apnea (OSA) but newer home sleep testing (HSAT) technologies have emerged that use 
different sensors and signals. .While validation studies frequently assess correlation and bias 
between the AHIs generated by HSAT devices and PSG, it is not clear that the same events are 
being measured. The objective of this study was to evaluate both patient-level diagnostic 
agreement and event-level concordance between a novel portable HSAT device and PSG. 

Methods: This study assessed the agreement between a device using a respiratory inductance 
plethysmography-based system with AI-assisted autoscoring (Wesper) and PSG (gold-standard) 
measurements. Participants undergoing PSGs to evaluate for OSA also wore Wesper devices.  
The scored studies were compared event by event for accuracy of detection. 

Results: Data from twenty-seven participants were used for the analysis. Mean age of the 
participants was 49.4 ± 18.7 and mean BMI was 29.2 ± 5.3. The majority of participants were 
male (70% vs 30%). Mean Epworth Sleepiness Scale score was 7.8 ± 5.5.  For 3% AHI, the Bland-
Altman analysis noted a mean bias of 11.04 events per hour (LOA -30 to 52.1) indicating that 
compared to polysomnogram, the Wesper device overestimated the measurements. Similarly for 
4% AHI, the mean bias was 8.7 with 95% (LOA -55.8 to 73.1) and for overall AHI mean bias 8.4 
(LOA -23.5 to 40.0). The Bland-Altman analysis for obstructive and central apneas demonstrated 
the mean bias of -7.9 (LOA -39.9 to 24.1) and -5.4 (LOA -46.5 to 35.6) respectively, again 
suggesting variability in the magnitude of disagreement. 

Linear regression did not detect proportional bias for either 3% or 4% hypopneas (p > 0.05). 
However, proportional bias was noted for obstructive (β -1.1, P < 0.001) and central apneas (β 
0.59, P < 0.001). 

Conclusion: Wesper demonstrated moderate sensitivity for detecting obstructive sleep apnea 
but showed substantial variability in AHI estimation and respiratory event classification compared 
with PSG. These findings suggest the need for closer evaluation of innovative technologies. 
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Introduction: Accurate assessment of nocturnal oxygen desaturation events is critical for the 
management of obstructive sleep apnea (OSA). Conventional pulse oximetry may be limited by 
motion artifact, ambient light interference, and patient discomfort during sleep. A buccal mucosal 
oximeter integrated within an oral appliance has been developed to enable comfortable overnight 
physiologic monitoring. This study evaluated the accuracy of oxygen desaturation index (ODI) 
measured by the buccal mucosal oximeter device compared with manually scored 
polysomnography (PSG). 

Methods: Adults with diagnosed OSA underwent simultaneous in-laboratory PSG while wearing 
an oral appliance containing an integrated buccal mucosal oximeter (ProSomnus RPMO2 OSA 
Device). ODI values derived from the device were compared with manually scored PSG ODI. 
Agreement was evaluated using Bland–Altman analysis, including mean bias and 95% limits of 
agreement. Participant demographics and OSA severity were summarized using descriptive 
statistics. 

Results: Twenty-one participants completed simultaneous recordings. Mean age was 42.7 ± 9.9 
years and mean body mass index (BMI) was 30.7 ± 8.5 kg/m²; 71% were male. OSA severity 
distribution included mild (43%), moderate (38%), and severe (19%). Mean PSG ODI was 8.66 
events/h compared with 8.70 events/h recorded by the buccal mucosal oximeter. The mean 
paired difference (device − PSG) was 0.04 events/h (SD 4.13). The 95% confidence interval for 
the mean difference was −1.84 to 1.92 events/h. Bland–Altman analysis demonstrated limits of 
agreement from −8.06 to 8.14 events/h. ODI measurements from the device showed strong 
correlation with PSG (r = 0.81). 

Conclusion: ODI measurements obtained using a buccal mucosal oximeter embedded in an oral 
appliance demonstrated good agreement with PSG-derived ODI during sleep, with minimal 
systematic bias. These findings suggest this monitoring approach may provide a practical method 
for longitudinal nocturnal oxygen monitoring in patients with OSA. Larger studies are warranted to 
further characterize device performance across a broader range of disease severity. 

Support: This study was sponsored by ProSomnus Sleep Technologies. 
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Introduction: Sleep apnea (SA) is a common sleep disorder that remains significantly 
underdiagnosed due to the limited accessibility and high cost of polysomnography (PSG), the 
current gold standard for diagnosis. Wearable biosignal monitoring combined with artificial 
intelligence offers a promising alternative for scalable and non-invasive screening. This study aimed 
to develop and validate a deep learning–based model for detecting SA using single-lead 
electrocardiogram (ECG) signals collected from a wearable patch Holter device. 

Methods: ECG data were collected from 116 adult patients who underwent overnight PSG at a 
sleep clinic between January 2024 and January 2026. The dataset was divided into training and 
testing sets at the patient level to prevent data leakage. The ECG signals were segmented into 3-
minute intervals and used to train a one-dimensional dilated convolutional neural network (1D-
CNN). The model generated a segment index reflecting apnea-related patterns derived from ECG 
signals. Model predictions were validated against PSG-derived AHI obtained from overnight PSG. 
Performance metrics included accuracy, precision, recall, F1-score, and the area under the receiver 
operating characteristic curve (AUROC). The correlation between the segment index and PSG-
derived AHI was also assessed. 

Results: The proposed model achieved an accuracy of 83.7%, precision of 82.1%, recall of 82.8%, 
and an F1-score of 82.4%, with an AUROC of 0.881. The segment index showed a strong 
correlation with PSG-derived AHI (r = 0.852). In identifying moderate-to-severe sleep apnea, the 
model demonstrated superior performance compared with the conventional questionnaire, 
achieving an AUROC of 0.898. 

Conclusion: Wearable ECG combined with a one-dimensional dilated convolutional neural 
network provides an effective method for detecting sleep apnea. This approach may offer a non-
invasive and cost-effective alternative to PSG for clinical screening and large-scale population 
monitoring. 
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Introduction Questionnaire-based screening for obstructive sleep apnea (OSA) performs 
inconsistently in patients with obesity. We evaluated whether obesity affected agreement 
between a chest-worn smartphone-based medical device and attended polysomnography (PSG), 
comparing device performance with questionnaire-based screening in a multi-center study. 

Methods Statistical analyses were performed in December 2025. Participants (n=431; 136 
obese, 295 non-obese) underwent PSG while wearing a chest-worn smartphone recording 
motion and sound to estimate the apnea-hypopnea index (AHI). Performance was assessed using 
mean absolute error (MAE), bias, weighted kappa, and discrimination for PSG-AHI ≥15/h. 
Questionnaire performance (STOP-Bang, Berlin, NoSAS) was evaluated at this threshold; AUCs 
were compared across obesity groups. 

Results PSG-AHI was higher in obese versus non-obese participants (34.3±22.7 vs 19.3±15.7/h; 
p<0.001). Overall device sensitivity/specificity for AHI ≥15 were 90.8%/90.6%. For obese 
patients, device sensitivity/specificity were 96.1%/87.9%, MAE 6.8/h, bias -0.9/h, weighted 
kappa 0.88. Corresponding non-obese values were 87.1%/91.2%, 5.0, 0.5, 0.86. Device AUCs 
were comparable (0.958 obese vs 0.954 non-obese; p=0.770). Questionnaires showed lower 
discrimination (AUC obese vs non-obese): STOP-Bang (0.806 vs 0.758, p=0.406), Berlin (0.581 vs 
0.617, p=0.556), and NoSAS (0.854 vs 0.769, p=0.072). For sensitivity/specificity, STOP-Bang 
yielded 93.1%/43.8% (obese), 84.3%/51.7% (non-obese); Berlin 54.4%/54.5%, 44.2%/72.3%; 
NoSAS 89.8%/68.8%, 52.4%/80.3%. 



Conclusion The smartphone device demonstrated high agreement with PSG across obesity 
groups. While screening questionnaires exhibited higher sensitivity in obese patients—partly due 
to higher baseline AHI—they suffered severe specificity drops. Conversely, the device maintained 
balanced diagnostic accuracy (>87%) regardless of BMI. Given the strong clinical overlap 
between obesity and OSA, this technology markedly outperformed questionnaire-based 
screening and demonstrated diagnostic performance supporting its use for OSA severity 
classification in both obese and non-obese patients. 

Support Sponsored by INSERM. Funded by EIT Health. Supported by Mitral, the medical device 
manufacturer. 

  



LBA 1460 
Associations between Consumer Wearables and Sleep Quality in OSA, Insomnia, and COMISA 

Authors and Institutions: Leanne Kaye PhD MPH, Shuying Yu PhD, Fatima Sert PhD, Kimberly L. 
Sterling PharmD, MS 

Resmed Science Center, San Diego CA 

Introduction Consumer wearables are widely used for self-monitoring sleep, yet rates of 
adoption and their association with sleep behaviors in chronic sleep disorders (obstructive sleep 
apnea (OSA), insomnia, comorbid insomnia and sleep apnea (COMISA)) remain unclear. 

Methods From December 2025 to January 2026, we recruited 5,000 U.S. adults to complete an 
online survey, with age and gender targets aligned to U.S. Census benchmarks. The survey 
assessed self-reported sleep disorder diagnoses (OSA, insomnia, and COMISA), sleep quality 
(hours/night, days/week with good sleep) and problems, and wearable use and behaviors. Good 
sleep was defined as waking up feeling well-rested. Descriptive analyses examined sleep 
outcomes by wearable use status. Regressions, adjusted for age and gender, assessed the 
association between sleep quality and wearable use in OSA, insomnia and COMISA. 

Results Respondents (50% female, 66% aged 40+ years) reported an average of 6.5 hours/night 
of sleep and 4.8 nights/week with good sleep. 2,125 (42.5%) of respondents reported having ever 
used a wearable to track sleep, with 15% reporting nightly usage. Males tracked their sleep more 
often than females (47.2% vs. 37.8%, p < 0.001), as did those with (versus without) a sleep 
disorder (54.7% vs. 38.3%, p < 0.001). Compared to non-wearable users, wearable users with 
insomnia and COMISA generally reported more quality sleep, with close to one additional 
night/week of good sleep reported for insomnia (β = 0.78; 95%CI: 0.41, 1.10) and COMISA (β = 
0.82; 95%CI: 0.15, 1.50); both p < 0.05. In OSA, non-wearable (versus wearable) users had 50% 
lower odds of reporting a problem falling asleep (OR (95% CI): 0.5 (0.33, 0.77), p = 0.002), and 
47% lower odds of waking up not feeling well rested (OR (95%CI): 0.53 (0.31, 0.89), p = 0.016). 

Conclusion Approximately half of respondents with a chronic sleep condition reported ever using 
a wearable for sleep tracking. Associations between sleep quality and wearable use differed by 
diagnosis, possibly reflecting differences in symptom burden and self-monitoring. Future work 
should explore longitudinal studies to establish directionality, as well as explore strategies to help 
users interpret sleep data within the context of their specific sleep disorder. 

Support Resmed 
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Introduction: Automated detection of narcolepsy in EHR notes enables large-scale sleep research 
and cohort identification. Clinical notes often contain related symptoms and determining whether 
the text supports a narcolepsy diagnosis requires interpretation of clinical context rather than 
detection of individual terms. Advances in natural language processing (NLP), including 
transformer models and large language models (LLMs), help automate this task. This study 
compares a fine-tuned transformer model with a prompt-based generative model to identify 
clinical context supporting a narcolepsy diagnosis. 
 
Methods: We analyzed 1,003 manually annotated clinical text snippets extracted from sleep 
medicine clinical notes. Annotators reviewed the snippet context, which could include narcolepsy-
related symptoms or diagnostic mentions such as cataplexy, sleep paralysis, excessive daytime 
sleepiness, somnolence, hypersomnia, and hallucinations, or explicit mention of narcolepsy. Using 
the overall clinical context, they determined whether the text supported a narcolepsy diagnosis. 
Each snippet was labeled as either supporting a narcolepsy diagnosis or not, based on the overall 
clinical context rather than symptoms alone (850 supporting, 153 not supporting). We evaluated 
two NLP pipelines: a fine-tuned transformer model (BioClinicalBERT) and a prompt-based 
generative LLM (Claude Sonnet 3.5) using prompt engineering and in-context learning. Model 
performance was evaluated using accuracy, precision (positive predictive value), recall, specificity, 
F1-score, and negative predictive value (NPV). 
 
Results: For classifying snippets as supporting versus not supporting a narcolepsy diagnosis based 
on manual annotation, the BioClinicalBERT model achieved an accuracy of 90.4%, precision of 
92.4%, recall of 96.7%, specificity of 55.8%, F1-score of 94.5%, and NPV of 75.4%. The generative 
model achieved an accuracy of 85.0%, precision of 89.4%, recall of 93.4%, specificity of 38.6%, 
F1-score of 91.3%, and NPV of 51.3%.  
 
Conclusion: Both approaches identified narcolepsy-supporting clinical context in EHR notes. The 
transformer model performed better overall. The generative model achieved strong results without 
training and demonstrated stable performance. Despite lower predictive performance, the 
generative model offers advantages including reduced development time and easier adaptation to 
new tasks. Further study is warranted to compare these models with chart-reviewed clinical cases. 



 
Support: BCM, IQUEST center (CIN 13–413), VHA-CSRD (GWVI [I01]# I01CX002841-01), and 
2023-IST-300002 grant from JAZZ Pharmaceuticals to Dr. Razjouyan. 
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Introduction: The Multiple Sleep Latency Test (MSLT) is a key diagnostic tool for central disorders 
of hypersomnolence, including narcolepsy. Documentation of MSLT results is typically embedded 
within heterogeneous unstructured clinical notes, making reliable identification challenging. There 
are several approaches to identifying the notes with MSLT results documentation. The aim of this 
study was to develop and compare two natural language processing (NLP) pipelines: bag of words 
and transformer based. 

Methods: Clinical notes were retrieved from the Veterans Health Administration Corporate Data 
Warehouse between 10/1999 to 2/2026. We included notes containing “MSLT” or “mean sleep 
latency” phrases. We developed an annotated corpus of 5486 notes (3711 MSLT-documenting; 
1775 non-MSLT). Two medical students annotated them, and a senior sleep medicine certified 
physician adjudicated them. To develop a baseline bigram model, we preprocessed the notes by 
normalization and bigram indicators curated. A logistic regression classifier was then trained to 
distinguish true MSLT documentation notes according to human annotators. Then, we trained and 
evaluated a transformer-based classifier (BERT). We selected 25 words around the keywords in 
the text, using a list of MSLT-related keywords provided by our sleep experts. Then we used 5-fold 
cross validation technique to train/validate the model. Receiver Operating Characteristic (ROC) 
tuning was performed to balance the performance of the model. On both approaches, we 
performed 10-fold cross validation. 
 
Results: The logistic regression bigram model achieved an accuracy of 0.895, precision of 0.900, 
recall of 0.895, and F1 score of 0.895. The transformer model achieved similar performance, with 
accuracy 0.900, precision 0.901, recall 0.899, and F1 score 0.900. 
 
Conclusion: Automated identification of MSLT-reporting notes in clinical text is feasible using 
both traditional and transformer-based approaches. While the bigram model provides a strong 
and interpretable baseline, the transformer model was preferred for practical use due to its 
robustness to variation in clinical language. These approaches support scalable identification of 
MSLT reports in electronic health records for downstream studies of hypersomnolence disorders. 
 
Support: Center for Innovations in Quality, Effectiveness and Safety (CIN 13–413), Michael E. 
DeBakey VA Medical Center, Houston, TX, United States, and 2023-IST-300002 grant from JAZZ 
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Introduction: Regularity of sleep patterns over time has increasingly gained traction as an 
important axis of sleep health. Since sleep habits are under some degree of behavioral control, 
understanding such patterns in naturalistic settings is particularly important.  We tested the 
hypothesis that variability of sleep timing and of sleep duration correlates with digital health 
metrics such as exercise minutes and resting heart rate. 
 
Methods: We analyzed real-world digital health data from over 81,000 participants who provided 
informed consent to participate in the Apple Heart and Movement Study and elected to contribute 
sleep, activity, and heart rate data to the study. The data was accessed on Feb 6th, 2026. The 
mean number of nights was 232 per participant.  Variability was quantified using the standard 
deviation (SD) computed from a) total sleep time (TST), b) sleep period start time, and c) sleep 
period midpoint time. Average Exercise and resting heart rate (RHR) values were analyzed as 
potential associated metrics. 
 
Results: The most consistent tertile for TST variability had higher median TST (6.9 vs 5.9 hours), 
more daily exercise (32.8 vs 20.4 minutes), and lower RHR (62.4 vs 65.6 beats per minute), all 
p<1e-100. The findings were very similar for the tertiles of sleep start variability: higher TST (6.9 vs 
5.9 hours), more daily exercise (31.9 vs 20.6 minutes), and lower RHR (62.4 vs 65.6 beats per 
minute), all p<1e-100, and for the tertiles of sleep midpoint variability: higher TST (6.9 vs 5.9 
hours), more daily exercise (31.9 vs 20.5 minutes), and lower RHR (62.3 vs 65.6 beats per 
minute), all p<1e-100.  TST SD was somewhat more strongly correlated with sleep midpoint SD 
than with sleep start SD (Spearman’s R value of 0.0.81 vs 0.75).  
 
Conclusion: Lower variability of TST, sleep start time, and sleep midpoint were each associated 
with favorable directional changes in exercise minutes and RHR in this large, naturalistic 
observational cohort.  While causality cannot be established, the results are consistent with the 
growing literature on the potential positive health associations with sleep regularity.   
 

LBA 1464 
Night-To-Night Sleep Variability in Menopausal Women: Smartwatch-Derived Sleep Metrics in 
Comparison with Patient-Reported Outcomes from the Esteem Study 

Authors and Institutions: Claudio N. Soares1, Fiona C. Baker2, Carina Dinkel-Keuthage3, Lisa 
Larkin4, Ruth D. Holzmann3, Ioanna Gkioni5, Nils Schoof3, Marcelo Graziano Custodio6, Cecilia 
Caetano6, Huda Shalhoub3, Ekta Kapoor7, Pauline M. Maki 8  



1Queen’s University, Kingston, Ontario, Canada; 2SRI International, Menlo Park, CA, USA; 3Bayer 
AG, Berlin, Germany; 4Ms.Medicine/HERmedicine, Mariemont, OH; 5Syneos Health LLC (providing 
service to Bayer), Morrisville, NC, USA; 6Bayer Consumer Care, Basel, Switzerland; 7Mayo Clinic 
Center for Women's Health, Mayo Clinic, MN, USA; 8University of Illinois Chicago, Chicago, IL, 
USA. 

Introduction: Sleep disturbances affect up to two-thirds of menopausal women, impacting 
quality of life and productivity. ESTeeM was a real-world study evaluating menopause-associated 
sleep disturbances. This analysis (data available 2 March) characterized night-to-night variability 
in smartwatch sleep metrics and explored their correlations with patient-reported outcomes 
(PROs). 

Methods: ESTeeM was a 28-day observational study enrolling naturally or surgically menopausal 
US women aged 40–65 years with sleep disturbances. Of 75 women who initiated a Samsung 
Galaxy Watch6 or Watch6 Classic, 34 met criteria (≥11 nights with valid data) and were included 
in person-level monthly summaries. Smartwatch metrics included total sleep time (TST, hours), 
sleep efficiency (SE, %), wake after sleep onset (WASO, minutes), and number of awakenings 
(NAW). Participants completed a Daily Morning Diary (DMD), capturing patient-reported TST, SE, 
WASO, and PROMIS Sleep Disturbance Short Form 8b (PROMIS-SD-SF-8b) at baseline, Day 14, 
and Day 28. Night-to-night variability in smartwatch metrics was quantified using within-woman 
coefficients of variation (CVs; SD/mean). Spearman rank correlations assessed associations 
between person-level mean smartwatch metrics and corresponding DMD sleep measures. 
Intraclass correlation coefficients ICC(A,k) assessed test-retest reliability of smartwatch-derived 
sleep measures among women with stable DMD and PROMIS-SD-SF-8b scores (stability 
anchors). 

Results: Mean [SD] age was 54.6 [6.0] years; 73.5% were White (N=34). Participants contributed 
a median of 16 nights of valid sleep data. Smartwatch person-level means [SD] were: TST 6.4 
[0.8] h, SE 87.6% [7.0%], WASO 57.9 [37.9] min, NAW 21.0 [10.7]/night. Median CVs showed 
relatively low variability for TST (18%) and SE (6%) but high variability for WASO (58%) and NAW 
(29%). Spearman correlations (95% CI) between mean smartwatch and DMD sleep 
measures were modest or moderate (TST r=0.52 [0.22-0.73]; SES r=0.46 [0.14-0.69]; WASO 
r=0.39 [0.05-0.64]; NAW r=0.26 [-0.09-0.55]). Test-retest analyses indicated good to excellent 
reliability across all measures, with ICC(A,k) 0.740 – 0.957. 

Conclusion: In menopausal women with sleep disturbances, smartwatch sleep measures 
showed relatively stable total sleep duration but pronounced night-to-night variability in sleep 
fragmentation, with modest alignment to self-reported sleep measures. Wearables may provide 
valuable insights on sleep patterns for users and clinicians and an additional tool to enable 
discussion around sleep in menopausal women.  

Support: Bayer and Samsung.  
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Introduction: Although the relationship between sleep and stress is bidirectional, much of the 
literature focuses on stress as a predictor of sleep health rather than the reverse direction. The 
current study aimed to examine whether nighttime actigraphic sleep timing, quantity, and quality 
predicted next-morning perceived stress at the within-and between-person levels. 

Methods: Data were from the Future of Families Young Adult Sleep Sub-Study (n=371), a 
national, diverse, longitudinal cohort. Young adults wore wrist-actigraphy devices for ~14 days 
(M±SD=10.0±3.4d) and reported their stress levels on daily surveys: “Since waking, how stressed 
do you feel?” on a scale 0-100 (low-high). Actigraphic sleep predictors included sleep timing 
(onset, midpoint, and offset; hours), total sleep time (TST, the time an individual spends asleep; 
hours), sleep maintenance efficiency (SMEff; percentage of the sleep interval asleep; higher 
denotes better quality), and wake after sleep onset (WASO; minutes). Participants with ≥3 valid 
nights of actigraphy and next-day diary responses were included; data were cleaned and analyzed 
February 3-21, 2026. Linear multilevel models examined within- and between-person 
associations between nighttime sleep and next-morning stress, adjusted for sex, race, ethnicity, 
employment, education, and weekend/weekday. 

Results: In within-person findings, participants reported feeling less stressed the morning after 
nights that they had a later sleep midpoint (b=-0.82, 95%CI:-1.32,-0.33, p=.001) and offset (b=-
0.88, 95%CI:-1.25,-0.51, p<.001) than their usual. Additionally, after nights when TST was longer 
than usual, participants reported feeling less stressed that morning (b=-0.01, 95%CI:-0.02,-
0.009, p<.001). Between-persons, individuals who had longer average TST reported feeling less 
stress (b=-0.03, 95%CI:-0.07,-0.001, p=.043) compared to individuals with shorter TST. Lastly, 
individuals with higher average SMEff reported less stress (b=-0.67, 95%CI:-1.29,-0.05, p=.030) 
compared to individuals with lower SMEff. 

Conclusions: Among young adults, waking later than usual predicted less next-morning stress, 
suggesting that sleeping later may buffer against subsequent morning stress. Longer sleep also 
predicted less stress both within and between people, highlighting the importance of sufficient 
sleep for less perceived stress. Finally, sleep quality (higher SMEff) was associated with less 
stress. Our findings demonstrate that multiple sleep dimensions are potentially important for 
protection against daily stress.  
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Introduction: Poor sleep is associated with hedonic food choice and reduced diet quality. College 
students demonstrate suboptimal sleep (e.g., short sleep duration, later bedtimes) and reduced 
diet quality, yet sleep behaviors as a predictor of diet is understudied in this population. Food 
insecurity (FI), or inadequate access to food, as a moderator of sleep and diet is also 
understudied. We tested the hypothesis that FI moderates the association between sleep and 
diet quality, such that students with FI demonstrate poorer sleep and diet quality compared to 
without FI. 
 
Methods: The fall 2023 - spring 2024 National College Health Assessment III data (n=128,112 
students, n= 192 institutions) were analyzed August 2025 – February 2026. Diet quality was 
assessed using daily total fruit and vegetable (FV) servings/day categories. Sleep quality was 
estimated as a) the average hours of sleep duration/week, b) time to sleep onset categories. FI 
was assessed using the USDA 6-item scale where ≥2 affirmative responses = FI. We fit a 
generalized mixed effect model where we account for clustering effects with students nested 
within institution and geographic region. We also adjust for other demographic variables including 
race, sex, body mass index, year in school, and housing status. 
 
Results: FI prevalence was 46%. Average sleep duration was 6.92 ± 1.15 hours, average time to 
onset centered around the 5-15 minutes category. FV intake centered around the 3-4 servings/day 
category. FI moderated the associations between sleep duration and onset (ps<0.001) with FV. 
Among students with FI, longer duration, B = –0.005, 95% CI (-0.012 - 0.001) and onset, B = –
0.003, 95% CI (-0.01-0.004) inversely predicted FV. Among students without FI, longer duration, B 
= 0.018, 95% CI (0.011 - 0.025) positively predicted, whereas longer onset, B = –0.027, 95% CI (-
0.034 - -0.02) inversely predicted FV. 
  
Conclusion: Longer sleep duration was associated with lower diet quality among students with 
FI, but better diet quality in students without FI. Longer time to sleep onset was associated with 
lower diet quality in students with and without FI. FI is an important consideration in the relation 
between sleep and diet quality in college students.  
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Introduction The college experience is a time of juggling between academic and social demands, 
access to psychoactive drugs and suboptimal sleeping arrangements which are all possible risk 
factors in disturbed sleep. While 6% of the general populace has insomnia, about 25% of 
undergraduate students are affected. Behaviorally induced insufficient sleep syndrome (BIISS) is 
an emerging sleep disorder defined by nighttime sleep duration under 7 hours; greater than two 
hours of extra morning sleep on weekends; and excessive daytime sleepiness. However, relatively 
few studies have examined the factors associated with the BIISS as compared to insomnia. The 
present study investigated whether trait-based measures of temperament and clinical measures 
of sleep like insomnia are related to global sleep quality (GSQ) in participants with BIISS, 
insomnia and normal sleepers. We hypothesized that higher levels of depression would be 
associated with poorer GSQ in all groups and that differences in temperaments like negative 
affect would be associated with poorer GSQ in all groups. 

Method 723 undergraduate students ages 18-26 were recruited from a US university for a web-
based survey study. The dataset was processed and analyzed during December 2025. The 
Pittsburgh Sleep Quality Index (PSQI) measured GSQ. Diagnostic groups for insomnia, BIISS, and 
a normal sleepers comparison group were created using previously established criteria from PSQI 
responses. Temperament was collected via the Adult Temperament Questionnaire-Short Form 
with four factor scores calculating effortful control, extraversion, orienting sensitivity and negative 
affect. Insomnia was measured with the Insomnia Severity Index. Covariates such as depression, 
anxiety, daytime sleepiness, age and gender were included as covariates. 

Results Insomnia was a statistically significant predictor of poorer GSQ in all three groups after 
including covariates. Negative affect was also associated with poorer GSQ; all other 
temperament factors were unrelated to GSQ in all other groups. 

Conclusion Insomnia was a risk factor for poor GSQ in all sleep groups. The association between 
negative affect and poorer GSQ beyond insomnia warrants additional investigation in specific risk 
factors for individuals with poor GSQ. Longitudinal studies are required to disentangle causal 
mechanisms associated with the development of this sleep disorder. 
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Introduction: Cumulative sport-related concussion (SRC) exposure contributes to chronic 
neurobehavioral symptoms in contact-sport athletes. Acute SRC is often accompanied by 
transient inflammatory activation. Moreover, sleep disturbances and depressive symptoms 
following repeated head impacts may reflect longer-term neurobiological alterations. Systemic 
inflammation has been proposed as a pathway linking SRC exposure to sleep and mood 
disturbances, although its role in elite contact-sport athletes remains unclear. We hypothesized 
that cumulative SRC exposure in active contact-sport athletes would be associated with sleep 
quality, depressive symptoms, and systemic inflammatory markers. 

Methods: Thirty-nine elite male contact-sport athletes (mean±SD; age 25.8±3.2 years), including 
rugby (n=33), American football (n=3), mixed martial arts (n=2), and boxing (n=1), without SRC 
exposure in the last 6 months participated during their off-season. Participants reported lifetime 
SRC count was 1.19±1.70. Means for outcome measures were 6.2±2.5 for the Pittsburgh Sleep 
Quality Index, 7.2±5.2 for a validated depressive symptom questionnaire, 2.5±0.7 pg/ml for 
interleukin-6 (IL-6), 350±393 ng/ml for C-reactive protein, and 15.5±28.5 pg/ml for tumor 
necrosis factor-alpha.  

Results: Cumulative SRC count correlated with poorer sleep quality (r = .37, p = .02), and this 
association remained after covariate adjustment. Depression was not associated with SRC 
burden; however, depressive symptoms were significantly correlated with sleep quality (r = .36, p 
= .03). IL-6 showed a significant association with SRC history (r =.35, p = .03) before adjustment, 
but this was not retained after covariate control. No significant associations were observed 
between inflammatory markers and sleep quality or depressive symptoms. 

Conclusion: Cumulative SRC burden was associated with poorer sleep quality but not with 
depressive symptoms or systemic inflammation. These findings suggest that sleep disturbance in 
active athletes may reflect chronic consequences of repeated head impacts rather than 
inflammatory responses. Given the cross-sectional design, causal mechanisms cannot be 
determined, and longitudinal studies are needed to clarify underlying pathways. 

Support: This research was supported by the PhD Fellowship (700-20240181) from the 
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Introduction: The National Football League (NFL) has expanded its international footprint through 
regular-season games in Europe. While increasing the league’s global audience, the performance 
implications of potential circadian rhythm misalignment in the setting of international travel 
crossing five to nine time zones remains an unaddressed question. This study investigates 
whether NFL teams experience decreased on-field performance when playing games in Europe 
compared to the United States. Using data from 49 regular-season international games between 
2007 and 2025-2026, we analyze team performance including points earned and scored against, 
with utilizing Pro Football Focus (PFF) grades to assess performance in European games after 
traveling internationally. 

Methods: PFF is a database tracking NFL team and player statistics. Additionally, it uses a 
patented algorithm to develop grades for overall performance, team offense, team defense, 
special teams, as well as offensive and defensive passing, rushing, and blocking. Using these 
metrics, we analyzed the performance of teams while playing in Europe from 2007 through the 
2025/2026 seasons against their season averages of games played in the U.S.  

Results: Overall, teams playing in Europe showed a mild decrease in Overall PFF Grade (-0.38) 
when compared to season averages of U.S. games. In particular, performance grades for team 
defense (-0.78), special teams (-1.53), passing (-0.54), rushing (-0.63), and run defense (-2.09) 
were decreased. Additionally, points for (-0.35) and points allowed (-1.26) were both decreased 
when compared to each team’s average across the rest of the season.  

Conclusion: In professional sports, any decrease in performance level may alter the outcome of 
the game. This retrospective study shows a potential decrease in performance and execution of 
teams playing internationally across multiple time zones when compared to season-long 
averages. This brings into question the possibility of circadian misalignment and its effect on 
performance.  As this was a retrospective analysis, it is unknown whether strategies and 
interventions such as phase advancement were utilized prior to these European games. Moving 
forward, further analysis of performance, with possible prospective analysis of interventions such 
as timed melatonin and light avoidance and therapy may be useful in ensuring these elite athletes 
remain at peak performance. 
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Introduction: Disrupted sleep and burnout are well-recognized challenges throughout the 
continuum of medical training and practice. While medical trainees and physicians face 
significant occupational stress, the relationship between sleep disruption and burnout across 
different levels of medical training remains incompletely understood. The purpose of this study is 
to assess sleep disturbances and burnout in medical training and to pinpoint specific transition 
periods where sleep deteriorates, and burnout intensifies. 

Methods: An anonymous online questionnaire was distributed electronically through institutional 
email lists and social media to pre-medical students, medical students, interns, and various 
specialties of senior resident physicians (PGY-2 and above). Data were collected between 
February and March 2026. Burnout was assessed using a modified version of the Oldenburg 
Burnout Inventory (OLBI). Additional questions assessed sleep duration, sleep quality, and 
behaviors associated with sleep hygiene, including caffeine consumption, screen use before 
bedtime, and daytime napping. Descriptive statistics were used to summarize responses and to 
examine patterns in sleep variables and burnout scores across training levels. 

Results: The survey was completed by 72 participants. The mean OLBI score was 38.6, 
consistent with a moderate level of burnout. Interns (42.7), premedical (40.1), and preclinical 
students (40.0) had the highest OLBI scores, whereas senior residents had the lowest score 
(35.3). Mean emotional exhaustion and disengagement scores were 20.7 and 17.9, respectively, 
reflecting notable emotional strain among respondents. Sleep disruption was widespread. Only 
11% of respondents reported sleeping the recommended 8 hours or more per night, while nearly 
one-third slept for less than 5 hours per night. Sleep quality was largely rated as either fair (71%) 
or poor (22%). Behavioral risk factors of poor sleep were also present, with 56% of respondents 
reporting screen use within 30 minutes of bedtime and many participants reporting daytime 
napping and consumption of caffeine within several hours of sleep.  

Conclusion: Sleep disruption and burnout were prevalent across all stages of medical training. 
Burnout scores were highest among interns and early medical/premedical students, suggesting 
that these periods may represent key periods of transition when burnout and sleep disturbance 
peak and when targeted preventative measures may be most beneficial.  

Support: None 
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Introduction: A fire department’s shift schedule and start time may influence firefighters’ sleep 
opportunity, sleep timing, and longer-term health outcomes. In July 2024, the Roswell, GA Fire 
Department transitioned from a 24/48 schedule starting at 0800 to a 48/96 schedule starting at 
1100. This longitudinal field evaluation examined short-term sleep changes and longer-term 
health-related outcomes associated with the transition. 

Methods: Using a within-subjects repeated-measures design, firefighters completed baseline, 3-
month, and 12-month follow-up assessments. Data collection included wrist actigraphy, annual 
medical evaluation data, and validated questionnaires assessing sleep, fatigue, mood, mental 
health, and job satisfaction. Participants also completed the Emergency Services Sleep Diary 
daily which included measures of alertness, call burden, and sleep habits. Paired samples 
included 31 surveys, 14 actigraphy cases, and 24 medical records. Final analysis of the 12-month 
follow-up occurred in January 2026. 

Results: Sleep-wake regularity improved across the schedule, with a significant increase in TST 
on nights preceding commutes to work, from 366 ± 53 minutes to 417 ± 60 minutes (p=0.003). 
Longer-term health findings also improved: poor sleep quality decreased from 67.4% to 35.5% 
(p=0.006), high fatigue decreased from 39.5% to 9.7% (p=0.004), and positive depression 
screens decreased from 11.6% to 0.0% (p=0.049). Mood improved over time: pleasant mood 
increasing from 48.44 to 53.32 (p=0.0009), negative mood decreasing from 11.67 to 9.23 
(p=0.0004), and arousal decreasing from 30.00 to 28.42 (p=0.013). PTSD screens and high-
likelihood of sleep-disordered breathing also improved, although not significantly. Paired medical 
findings suggested statistically significant improvements in body fat percentage (26.61% to 
25.64%, p=0.029), triglycerides (170.46 to 126.96, p=0.005), and VLDL (33.92 to 23.44, 
p=0.024). 

Conclusion: The transition to a 48/96 schedule with a later start time was associated with 
meaningful improvements in sleep and longer-term health-related outcomes. Findings suggest 
that firefighters are less likely to commute to work in a sleep-deprived state and may experience 
better subsequent afternoon alertness after reporting for duty. Overall schedule and shift start 
time changes may be useful systems-level strategies to improve firefighter sleep, alertness, and 
overall well-being. 

Support: Supported by the City of Roswell, Georgia. Research coordination and analytics were 
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Introduction: Agenesis of the corpus callosum (ACC) is a congenital brain malformation 
associated with a wide range of neurodevelopmental outcomes. Even in individuals with apparently 
preserved development, subtle difficulties in regulatory domains, including sleep, have been 
reported. The aim of this study is to characterize behavioral sleep patterns in infants with ACC 
during the first year of life and to explore associations with clinical features, sleep ecology, and 
parental perception of sleep problems. 

Methods: The Brief Infant Sleep Questionnaire (BISQ) was administered at 6- and 12-month 
timepoints as part of two longitudinal studies of infant development, one examining children with 
isolated ACC (both complete ACC and partial ACC) and the other examining typically developing 
children. Data used for the present analyses were accessed in December 2025. Group 
comparisons were conducted with BISQ data from 81 ACC infants and 42 controls at 6 months, 
and 100 ACC infants and 103 controls at 12 months. In addition to between-group comparisons at 
both timepoints, longitudinal changes in sleep behavior and associations with sleep ecology and 
clinical variables were also analyzed within the ACC group. 

Results: Although similar at 6-months, BISQ scores from the ACC and typically developing groups 
diverged at 12 months, with a significantly greater number of nocturnal awakenings (p<0.001) 
reported in the ACC group, as well as a higher prevalence of poor sleepers (28% vs 16%). Within 
the ACC group, parental perception of sleep problems was consistently associated with shorter 
nighttime sleep duration, increased nocturnal wakefulness, and more frequent awakenings. At both 
timepoints, sleep outcomes in the ACC group were not significantly associated with clinical 
variables such as prematurity, epilepsy, sensory impairments or genetic diagnosis. 

Conclusions: Infants with ACC exhibit a higher likelihood of presenting sleep problems compared 
to typically developing children, with nocturnal awakenings emerging as a core feature 
distinguishing their sleep profile. Early sleep assessment may provide a clinically accessible 
marker and represent a relevant target for developmental surveillance and intervention in ACC. 

Support: This study was supported by funding from the National Institutes of Health including 
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Introduction: Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) is characterized by the 
abrupt onset of obsessive-compulsive symptoms and/or severe food restriction, often 
accompanied by sleep disturbances. Recent evidence suggests involvement of subcortical and 
brainstem circuits. Large muscle group movements during sleep (LMM) may represent an 
objective marker of nocturnal motor dysfunction, particularly when associated with arousal 
(LMMA) or awakening (LMMW), reflecting impaired sleep stability and arousal regulation. We 
aims to quantify LMM in children with PANS, examine their distribution across sleep stages, and 
distinguish LMMA from LMMW. 

Methods: We analyzed 117 overnight polysomnographic recordings (obtained between 
December 2025 and February 2026)  from 67 children with PANS (mean age 8.2 ± 3.12 years) and 
50 neurotypical controls (8.9 ± 2.72 years). LMM were scored during NREM sleep, REM sleep, 
and total sleep time, and further classified as LMMA or LMMW. 

Results: Children with PANS showed significantly low indices of LMM not associated with 
arousal/awakening across all sleep stages. In contrast, LMMA were significantly increased in the 
PANS group during both NREM sleep (4.7 ± 1.93 vs. 3.1 ± 1.67; p < 0.000008) and REM sleep (6.6 
± 3.43 vs. 2.4 ± 1.62; p < 0.000001). LMMW were also increased in PANS during REM sleep (1.1 ± 
1.23 vs. 0.5 ± 0.69; p = 0.007). Accordingly, the overall LMM index was increased in patients (6.1 ± 
2.35 vs. 4.7 ± 1.89; p < 0.00063), with a clear predominance during REM sleep. 

Conclusion: Children with PANS show a selective increase in LMMA and LMMW, particularly 
during REM sleep, indicating altered motor regulation and impaired sleep stability. This 
predominance suggests abnormal control of motor inhibition during REM sleep, consistent with 
involvement of subcortical-brainstem mechanisms. Together with our previous observation of 
reduced REM atonia, these findings support the hypothesis that PANS may include a REM-related 
motor dyscontrol phenotype, possibly resembling an RBD-like condition. These abnormalities 
may reflect dysregulation of state-transition mechanisms, with abnormal intrusion of motor 
activation during unstable sleep, rather than only a pure motor phenomenon. Quantitative 
assessment of LMM, including LMMA and LMMW, may therefore provide an objective 
neurophysiological marker of sleep-related motor instability in PANS. 
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Introduction: Children with ADHD often experience more sleep difficulties than typically 
developing (TD) children, although prior studies have mostly used parent-report surveys such as 
the Children’s Sleep Habits Questionnaire (CSHQ). The current study included subjective (CSHQ) 
and objective (wrist actigraphy over 2 weeks) measures of sleep to characterize children’s 
average sleep quality, variability in sleep quality (i.e., night-to-night changes in sleep metrics), and 
shifts in sleep patterns from weeknights to weekends (i.e., “social jetlag”).  

Methods: Data was collected from 37 8-12 year-old children (18 ADHD and 19 TD) between July 
2025 and March 2026 including the parent-report CSHQ and wrist actigraphy using the 
ActivInsights GeneActiv device (n=15 ADHD, 15 TD). We asked participants to wear the 
GeneActiv for 14 nights and derived objective summaries of sleep for each night using GGIR’s 
HDCZA algorithm. Mean amplitude of deviation (MAD) was also calculated as a measure of 
variability in sleep metrics on weekday nights (Sunday to Thursday). Differences in weeknight to 
weekend sleep metrics were also calculated as an indicator of social jetlag.  

Results: Children with ADHD had a higher total CSHQ score (p<.001), indicating greater parent-
report sleep problems (i.e., bedtime resistance, sleep anxiety, night wakings, parasomnias, sleep 
duration, and daytime sleepiness) than TD children. Actigraphy results showed that children with 
ADHD had a later average sleep onset on weeknights (p=.049). Children with ADHD also showed 
more variability across week nights in wake after sleep onset (WASO, p=.042) and sleep 
efficiency (p=.005) than TD children. The tendency to wake later on weekends relative to 
weekdays was more pronounced among children with ADHD than TD children (p=.032). 
Accordingly, children with ADHD lengthened their sleep duration on the weekends to a greater 
extent than TD children did (p=.085). 

Conclusions: Children with ADHD demonstrated greater sleep difficulties on parent-reported 
and actigraphic measures. Results suggest greater social jetlag among children with ADHD 
compared to TD. Actigraphy data provide additional details about sleep in ADHD that are not 
captured by the CSHQ. 

Support: This work was supported by an NIMH grant awarded to Keri Rosch (R01MH136970). 
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Introduction: Sleep problems affect over 80% of autistic children and impact daytime 
functioning. Although sleep is linked to academic achievement in neurotypical children, limited 
evidence suggests mixed associations across academic domains in autistic children. This study 
examined the relationship between sleep characteristics, measured objectively and by parent 
report, and academic achievement in school-aged children at high familial likelihood for autism.  

Methods: The study included 142 children aged 6-13 years from the Infant Brain Imaging Study, a 
longitudinal study of brain and behavioral development. Participants were categorized as high 
familial likelihood for autism (HL) with or without autism spectrum disorder (HL-ASD, HL-noASD), 
or as low familial likelihood (LL). Academic outcomes were assessed using the Wechsler 
Individual Achievement Test, Third Edition. Sleep predictors and circadian markers (total sleep 
time, timing, social jet lag, and chronotype) were derived from 10 days of actigraphy.  

Results: Linear regression, controlling for sex and IQ, indicated that, across diagnostic groups 
later chronotype was associated with lower math performance (β = -2,17, p = 0.046). A significant 
interaction between sleep duration on free days (SDf) and group was observed when explaining 
academic achievement. Longer SDf was associated with better math performance for the HL-
ASD group (β = 8.38, p =0.005) but did not show a significant association for the LL group (β= -
1,79, p= 0.420). While the linear association between reading and SDf was not significant, a 
similar trend was observed; longer SDf was associated with better reading performance in the 
HL-ASD group (β= 5.67, p = 0.154) and with a worse performance in LL group (β = -5.80, p= 
0.072).  Moreover, this difference in relationship between SDf and reading performance in the HL-
ASD and LL groups, was significant (diff= -11.47, p =0.025). 

Conclusion: These findings indicate that later chronotype is associated with worse math 
outcomes in school-aged children regardless of autism diagnosis. Weekend sleep appears 
beneficial for autistic HL children, suggesting that the impact of sleep patterns on academic 
performance may vary depending on developmental factors. Interventions targeting sleep timing 
and duration may support cognitive and academic functioning in autistic children at elevated 
familial likelihood for autism. 
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Introduction: Family demands and childbearing responsibilities are well-known contributors to 
sleep disturbance among mothers.  Although behavioral sleep interventions (BSIs) improve sleep 
in many populations, few are accessible or tailored for mothers from racial or ethnic minority 
groups. The aims of this study were to describe the perceptions of women who are primary 
caregivers for children ages 1-6 years old regarding (1) factors contributing to maternal sleep and 
caregiving-related sleep challenges for both mothers and their children; and (2) mothers’ 
perspectives on helpful approaches to BSIs to address their challenges. 

Methods: Using a descriptive qualitative approach, 18 mothers were purposively recruited and 
consented from a larger quantitative study of Black and Hispanic women’s sleep.  Semi-
structured virtual interviews explored mothers’ experiences with their own and their children’s 
sleep, perceived causes of sleep disruption, and preferences for intervention content, format, and 
delivery of BSIs. Concurrent data collection and analysis guided sampling until redundancy was 
achieved. Three researchers coded, analyzed, and synthesized findings. Emerging qualitative 
results were analyzed between December 2025 and February 2026. 

Results: Participants (M (SD) age = 34.9(4.9) years; 50% Black; 38.8% Hispanic; 5.6% Black and 
Hispanic; 5.6 % Asian) described layered sleep challenges involving both maternal and child 
sleep. Mothers reported cognitive and emotional barriers such as general stress and anxiety, 
overwhelming day-to-day responsibilities, and stressors at bedtime related to their own and 
child’s sleep. Participants identified elements that they thought would improve sleep, including 
education regarding healthy sleep approaches, stress reduction/relaxation techniques, 
developmental guidance regarding bedtime and daily family routines, and opportunities for peer 
connection and shared support. Flexible, low-burden delivery formats including synchronous and 
asynchronous components were strongly preferred.  

Conclusions: Interacting parenting demands, cognitive-emotional stress, and child-related sleep 
needs shape mothers’ sleep and provide a framework for focusing BSIs that specifically address 
these issues. Mothers identified clear preferences for accessible, flexible, and culturally 
responsive BSIs that integrate developmental guidance, stress-reduction strategies, and practical 
support for family routines. Tailored interventions that address both maternal and child sleep 
within the context of daily caregiving demands may improve engagement and promote 
sustainable sleep health for families.  

Support: R01HL168770 (Redeker, PI) 
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Introduction: Sleep patterns in preschool children and their mothers are closely linked, yet most 
studies using actigraphy rely on averaged sleep measures and have not adequately addressed the 
dyadic nature of parent-child sleep. This study applied the Actor-Partner Interdependence Model 
(APIM) with daily-level sleep measures to allow a more precise and dynamic characterization of 
child-mother sleep patterns than traditional methods based on aggregated sleep data. 

Method: Child–mother dyads from the parent study funded by NIH/NINR (R00NR018876) were 
analyzed using matched daily actigraphy sleep data over 7 days. Daily total sleep time, sleep 
midpoint, and sleep efficiency for child-mother dyads were examined (during January-February, 
2026) using the APIM, incorporating dyadic interdependence and within-subject correlations. The 
models estimated actor and partner effects of prior-night sleep, child and maternal age, and 
intraclass correlations (ICCs) reflecting dyadic dependence. Maternal mental health indicators, 
including childhood trauma history, PTSD symptoms, depression, anxiety, perceived stress, 
parenting distress, and emotional support, were evaluated as predictors of sleep health after 
adjusting for dyadic dependence. 

Results: The average age of mothers was 36.9 years (SD = 5.3), and children’s (56% boys) ages 
were M = 50.0 months (SD = 8.3). Most mothers were White (74%) and were employed full-time 
(60%). Significant dyadic interdependence in sleep was observed, with 13%-55% of the variance 
shared between children and mothers (ICC = 0.132–0.554). Prior-night sleep predicted 
subsequent-night sleep within individuals, and a delayed maternal sleep midpoint was 
associated with a delayed child sleep midpoint the following night. Older maternal age was 
associated with longer total sleep time, earlier sleep midpoint, and higher sleep efficiency in 
children. After adjusting for dyadic interdependence, poorer maternal mental health was 
associated with lower sleep efficiency in children (p=.007 to .046). Higher emotional support was 
associated with longer total sleep time in both mothers (p = .002) and children (p = .001). 

Conclusion: Daily-level APIM revealed substantial dyadic interdependence in night-to-night 
sleep patterns that would be obscured by averaged sleep measures, and also highlighted that 
maternal mental health contributes to child sleep efficiency. This analytic approach underscores 
the importance of accounting for dyadic and daily variability when examining sleep in family 
members. 

   

  



LBA 1478 
Maternal Age and Income Moderate the Effects of Infant Sleep Interventions on Maternal Sleep 
and Mood 

Authors and Institutions: Rachel Kerr, Afton B. Craig, Kara M. Duraccio 

Institution: Brigham Young University 

Introduction: Demographic and social factors, including maternal age, number of children, and 
income, may influence the success of sleep training approaches for infants based on differences 
in supports available and varying levels of maternal self-efficacy/confidence. This study 
investigated whether maternal income, age, and number of children moderated the effect of three 
infant behavioral sleep interventions on maternal sleep and mental health. 

Methods: Mothers of infants (ages 5-10 months) were randomly assigned to basic sleep hygiene 
control, graduated extinction, or responsive parenting interventions to help improve the sleep of 
their infant. Mothers completed the Pittsburgh Sleep Quality Index, PROMIS Sleep Disturbance 
Short Form, Edinburgh Postpartum Depression Scale, and the Postpartum Specific Anxiety Scale 
at baseline and following the two-week intervention implementation period. Repeated-measures 
general-linear-models were conducted to evaluate change in maternal sleep/mental health over 
time while evaluating the between-subject factor of experimental condition; additional between-
subject factors included maternal age, income, and number of children. 

Results: Fifty-nine mothers (M age=27.2(4.10); M income=68,152.42(SD=54044.30); 100% 
female; 85% White) and their infants (M age=6.87 months (SD=1.62); 54% female) completed 
the study. Among lower-income mothers, responsive parenting and graduated extinction 
significantly reduced depression symptoms compared to control (p=.016 and .042, respectively); 
income did not moderate improvements on maternal sleep quality, sleep disturbance, or anxiety 
(p>0.05). Maternal age moderated rates of improvement in sleep disturbance over time (p=.042), 
where younger mothers receiving responsive parenting experienced greater reduction of sleep 
disturbance (compared to the other sleep conditions). Similar trends were noted in improvement 
in depression (p=.052), with younger mothers experiencing the greatest rate of improvement 
following responsive intervention. Number of children did not moderate treatment response for 
maternal sleep quality, sleep disturbance, depression, and anxiety (p>0.05). 

Conclusions: Mothers who are younger and of lower income may experience greater benefits in 
sleep and mood when engaging in a responsive-parenting sleep intervention compared to more 
traditional graduated extinction methods or sleep hygiene approaches. These findings may reflect 
differences in maternal self-efficacy or tolerance with distress in these populations. Future 
research should evaluate how parental confidence, caregiving beliefs, and perceived feasibility 
serve as mechanisms that underly these differential intervention responses.  
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Introduction: Sleep is substantially disrupted for both infants and mothers during the first 
postpartum year. Because infant and maternal sleep are closely linked, behavioral interventions 
targeting infant sleep may also improve maternal sleep. This study compared maternal and infant 
sleep across three infant behavioral sleep interventions (responsive parenting, graduated 
extinction, and sleep hygiene control). We hypothesized that mothers and infants in the 
responsive parenting and graduated extinction would have improved sleep outcomes, compared 
to the control condition.  

Methods: Data was collected from fifty-nine mothers (M age=27.2(4.10); 85% White) and their 
infants (M age=6.87 months (SD=1.62); 54% female) between January 2025 and mid-December 
2025. Mothers/infants provided a week of actigraphy data; following this, mothers were 
randomized into one of three behavioral sleep interventions: responsive parenting, graduated 
extinction, or sleep hygiene control. Following the clinical appointment, mothers/infants were 
monitored via actigraphy for two additional weeks. We conducted a series of general-linear 
models to compare the first week of averaged actigraphy-derived outcomes (including total 24-
hour sleep duration, wake after sleep onset (WASO), sleep efficiency, and sleep timing) to those 
same averaged outcomes following the intervention in mothers/infants, with experimental group 
serving as a between-subjects factor.  

Results: For mothers across all conditions, there was a near-significant reduction in WASO 
(p=.099); furthermore, there was a significant moderating impact of sleep condition (p=.039), with 
those in the graduated extinction having the greatest reduction in WASO, compared to responsive 
and control. Additional group differences emerged in maternal sleep efficiency (p=.034), with 
graduated extinction and responsive parenting having improvements in sleep efficiency, 
compared to the control. There was no significant main effect of time on infant sleep outcomes 
(p>.05), though those in the graduated extinction condition woke up earlier in the morning 
compared to responsive and control (p=.042). 

Conclusion: These findings suggest that brief infant sleep interventions can improve maternal 
sleep, particularly among graduated extinction approaches. Infant sleep outcomes showed 
minimal change overall, though infants in the graduated extinction condition woke earlier in the 
morning. Results support the preliminary efficacy of brief infant sleep interventions and suggest 
that structured sleep training methods can enhance maternal sleep without broadly disrupting 
infant sleep. 
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Introduction: Consistent bedtime routines play an important role in the development of healthy 
sleep patterns during infancy. Within these routines, auditory cues such as white noise are 
commonly used by caregivers as sleep associations to support infant sleep onset and 
consolidation. Despite their widespread use, relatively little research has examined how different 
types of noise devices relate to infant sleep outcomes in real-world home environments. 
 
Methods: A cross-sectional survey was conducted with 825 parent-infant dyads with infants 
aged 0–12 months (mean = 5.21 ± 3.04) from among Nanit users. Parents reported on noise use 
frequency rated on a 5-point scale (Never to Always), and device type was categorized as noise 
machine, A/C or fan, music, or television and then dichotomised as noise machines or other 
devices for analysis. Infant sleep metrics and bedtime practices were reported using the Brief 
Infant Sleep Questionnaire-Revised (BISQ-R). Linear regression models examined associations 
between device type and total nighttime sleep and night wakings, controlling for infant age and 
bedtime. Chi-square tests examined associations with bedtime difficulty and bedtime 
consistency. 

Results: Eighty-six percent of caregivers reported using some form of noise to help their infant 
sleep, always (69.6%) or often (16.4%) doing so. Noise machines were the most commonly 
reported device (85.9%), followed by A/C or fan (6.7%), music (6.6%), and television (0.6%). 
Among caregivers reporting always or often using noise, infants using noise machines slept 26 
minutes longer (B = 0.44, p = 0.013, 95% CI 0.1,0.7) and had fewer night wakings (B = −0.57, p = 
0.003, 95% CI -0.2,-0.9) compared to those using other devices. Noise machine use was also 
associated with easier bedtimes (68.9% vs. 50.7% reporting somewhat or very easy; χ²(2) = 
12.83, p = 0.002, Cramer's V = .143), more consistent bedtimes on five or more nights per week 
(78.7% vs. 67.6%; χ²(1) = 4.64, p = 0.031, V = .086), and more consistent bedtime routines 
(81.6% vs. 72.0%; χ²(1) = 3.84, p = 0.050, V = .078). 

Conclusion: Background noise use during infancy is highly prevalent, with noise machines being 
the device of choice in this cohort. Given AAP guidance recommending safe and measured noise 
machine use, findings underscore the importance of providing caregivers with clear safety 
guidance. While these findings suggest potential benefits of structured/routine auditory sleep 
cues/associations, future research is needed to determine causality and evaluate safe 
implementation.  
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Introduction: The shift toward a later chronotype emerges during adolescence, coinciding with 
the onset of puberty. A cross-sectional study of women indicated that chronotype delayed in the 
years following menarche. Given that adolescence is associated with sleep loss and circadian 
misalignment, understanding chronotype shifts around menarche may help identify girls at risk for 
sleep difficulties during puberty. This longitudinal study sought to identify distinct classes of 
chronotype trajectories across the menarcheal transition among girls. 
 
Method: Adolescent girls (n = 300; 78.6% White) completed three lab visits across the 
menarcheal transition: premenarche (T0; Mage = 11.7, SDage = 0.87), 3-9 months post-menarche 
(T1; Mage = 13.4, SDage = 1.03), and one-year post-menarche (T2; Mage = 14.1, SDage = 2.66). At each 
visit, the Munich Chronotype Questionnaire (MCTQ) estimated chronotype as the midpoint of 
sleep on free days corrected for school-day sleep debt (MSFsc). In March 2026, latent class 
linear mixture models (LCLMM) were used to estimate the number of classes of chronotype 
trajectories over time using the lcmm package in R. 
 
Results: A 3-class model provided the best fit of distinct trajectories of chronotype over the 
menarcheal transition. The majority of girls (n = 212) maintained an earlier chronotype across 
timepoints (MT0 = 2.88h, SET0 = 0.05; MT1 = 3.14h, SET1 = 0.05; MT2 = 3.40h, SET2 = 0.04). Another 
group (n = 58) showed a peak in chronotype after menarche, which shifted earlier one year later 
(MT0 = 4.08h, SET0 = 0.18; MT1 = 4.82h, SET1 = .16; MT2 = 3.72h, SET2 = .12). The final group (n = 29) 
displayed a progressive delay in chronotype (MT0 = 3.24h, SET0 = .17; MT1 = 3.58h, SET1 = .22; MT2 = 
4.94h, SET2 = .15). Ultimately, chronotype shifted later following the onset of menarche across 
each class.  
 
Conclusion: Girls exhibited distinct chronotype trajectories, with all classes experiencing a delay 
in chronotype within 3-9 months of menarche. Therefore, the menarcheal transition could be a 
critical time to implement interventions that mitigate sleep difficulties during adolescence.  
 
Support: This project was supported by Early Menstrual Pain Impact on Multisensory 
Hypersensitivity (EMPATHY; PI: Frank Tu, R01HD096332).  
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Introduction: Sleep is increasingly recognized as an important contributor to academic success. 
However, most prior research relies on subjective sleep reports, leaving it unclear which objective 
sleep characteristics support academic achievement. Sleep spindles predict memory 
consolidation and cognitive functioning and may therefore contribute to academic outcomes. This 
study examined whether objective sleep measures at the beginning of the semester predict 
academic achievement at the end of the semester. 

Methods: College freshmen were recruited for either a two-week actigraphy monitoring (n = 18) 
or a single night of EEG sleep monitoring with wearables (n = 26). Self-reported anxiety and 
depressive symptoms were assessed at the beginning of the semester. Academic outcomes 
included GPA and self-reported academic functioning. Actigraphy was scored based on standard 
criteria to quantify mean sleep duration, WASO, and social jetlag. Spindles were detected with a 
wavelet-based algorithm. Linear regression models tested whether sleep variables, anxiety, and 
depression predicted academic outcomes. Data was processed and analyzed after February 
2026. 

Results: Greater sleep spindle density predicted higher end-of-semester GPA (β = 0.1, p = .04), 
while higher state anxiety predicted lower GPA (β = −0.01, p = .03; R² = .31). Similarly, higher 
depression scores predicted lower GPA (β = −0.1, p = .004), while spindle density remained a 
positive predictor of GPA (β = 0.1, p = .02; R² = .41). Longer spindle duration was also a significant 
predictor of higher GPA (β = 2.5, p = .01) in models with depression scores (β = −0.1, p = .002; R² = 
.43). No other spindle measure was associated with academic outcomes. Greater social jetlag (β 
= −8.8, p = .07) and higher state anxiety (β = −1, p = .08, R² = .25) showed marginal negative 
associations with perceived academic functioning. Sleep duration or WASO did not predict 
academic achievement. 

Conclusions: Greater spindle activity predicted higher end-of-semester GPA, suggesting that 
trait-level variability in sleep spindles influences academic achievement. Higher symptom 
intensity was associated with lower GPA, indicating that early-semester mental health 
interventions can support academic functioning. Marginal associations with social jetlag highlight 
the importance of consistent sleep timing during the transition to college. 
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Introduction: The COVID-19 pandemic altered adolescent health behaviors; however, the 
impact on obstructive sleep apnea (OSA) severity remains unclear. Standard mean-based 
analyses may mask differential pandemic effects across severity distribution. We used quantile 
regression to determine where in the apnea-hypopnea index (AHI) distribution the pandemic-
versus-pre-pandemic effect occurred. 
 
Methods: We conducted a retrospective cohort study of 1,745 adolescents aged 11–18 
undergoing polysomnography at a single pediatric center (October 2016–April 2022), analyzed in 
March 2026. Pre-pandemic (2016–2019; N=1,032) and pandemic (2020–2022; N=713) periods 
were compared. Log-linear regression estimated adjusted geometric mean ratios (GMRs) 
comparing pandemic versus pre-pandemic AHI and obstructive AHI (OAHI). Quantile regression 
estimated pandemic-versus-pre-pandemic GMRs at the 10th, 25th, 50th, 75th, and 90th 
conditional percentiles. All models adjusted for age, sex, BMI percentile, Child Opportunity Index, 
and race/ethnicity. Secondary analyses examined OSA prevalence at multiple pandemic-versus-
pre-pandemic thresholds and sex-specific modification effects. 
 
Results: Compared with pre-pandemic, the pandemic period was associated with a 28% higher 
geometric mean AHI (adjusted ratio 1.28; 95% CI 1.13–1.44; p<0.001) and 31% higher OAHI 
(GMR 1.31; 1.15–1.50; p<0.001). Quantile regression indicated pandemic period increase was 
highest at lower severity levels; 53% higher at the 10th percentile (GMR 1.53; 95% CI 1.29–1.83), 
41% higher at the 25th (1.41; 1.19–1.66), 35% higher at the 50th (1.35; 1.16–1.56) but only 4% 
higher at the 75th (1.04; 0.86–1.27) and 0% at the 90th (1.00; 0.76–1.32). Any OSA (AHI≥1) 
prevalence increased from 60.9% to 81.3% (adjusted OR 2.19; 95% CI 1.63–2.94), while severe 
OSA (AHI≥10) remained unchanged (OR 1.14; 0.91–1.44). The Kolmogorov-Smirnov test 
confirmed this distributional shift (D=0.124, p<0.001). The pandemic effect was larger in females 
(GMR 1.47; p<0.001) than in males (GMR 1.15; p=0.106; interaction p=0.028). Interrupted time 
series confirmed no pre-existing trend (p=0.645). COVID-19 infection itself was not associated 
with AHI (GMR 1.01; p=0.94). 
 
Conclusion: The pandemic selectively shifted the lower half of the AHI distribution, pushing 
previously subclinical adolescents over diagnostic thresholds, whereas severe disease remained 
unchanged. These pandemic-versus-pre-pandemic changes were environmental rather than 
viral, highlighting an unrecognized new-onset mild OSA warranting targeted screening. 
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Introduction: Sleep duration and quality tend to decline in adolescence, and these problems may 
be associated with increasing late-night use of digital devices in this age group. Behavioural sleep 
interventions are resource intensive and require therapist, parent, or teacher involvement. Daily 
goal-setting has been shown to be an effective approach in changing other health-related 
behaviours in adolescents and can be readily automated. We developed a four-week 
smartphone-based intervention built around goal-setting and investigated whether it can improve 
sleep and reduce late-night device use in adolescents.   

Methods: Data were collected throughout November and December 2025 and analysed in 
February 2026. 502 adolescents aged 12-14 years were randomly assigned to a control (n = 252) 
or intervention version (n = 250) of Snoozify, a smartphone app developed for this study. 
Participants completed daily sleep and media diaries in the app. The intervention group were also 
asked to set daily goals for their bedtime and for the time when they stop using electronic devices. 
The app encouraged small incremental behaviour changes and provided daily feedback based on 
the distance between goals and reported behaviour. Online assessments administered pre- and 
post-intervention measured sleep hygiene, memory encoding ability, visuospatial working 
memory, school engagement, and emotional functioning. 

Results: Bayesian mixed-effects models revealed statistically significant diverging trajectories 
between groups across the intervention. In the control group, device switch-off times and 
bedtimes became progressively later, and device use before bedtime increased. In the 
intervention group, device switch-off times and device use frequency remained stable, and the 
delay in bedtimes was significantly smaller than in controls. Consequently, the intervention group 
slept progressively longer than the control group and reported feeling more rested than controls 
by the end of the study. Preliminary analyses suggest that these improvements in sleep and 
device use did not translate to benefits for cognitive performance or mood, however. 

Conclusion: A brief, smartphone-based goal-setting intervention can protect against worsening 
sleep and escalating device use across the school term in adolescents. While short-term 
improvements may not extend to cognition or mood, stabilising sleep trajectories during this 
developmental window may yield longer-term benefits. 

Support: Leverhulme Trust grant RPG-2023-201 
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Introduction: Sleep and physical frailty are independently linked to cognitive performance, yet it 
remains unclear whether frailty modifies the association between sleep and cognition. This study 
examined whether physical frailty moderates the cross-sectional and longitudinal associations 
between multidimensional self-reported sleep and cognitive performance among adults aged ≥37 
years in the UK Biobank. 

Methods: Participants with baseline cognitive, sleep, and physical frailty assessments were 
included in cross-sectional analyses; those with ≥1 follow-up cognitive assessment were 
selected for longitudinal analyses (data accessed in February 2026). Sample sizes varied by 
cognitive test (cross-sectional: n=32,962–347,783; longitudinal: n=3,374–73,986). Cognitive 
performance included numeric memory, reasoning, reaction time, visual memory, and 
prospective memory. Self-reported sleep characteristics included sleep duration (≤6 or ≥9 vs. 7–8 
hours), chronotype (morning or evening vs. intermediate), and dichotomized insomnia symptoms, 
non-restorative sleep, daytime sleepiness, napping, and snoring. Physical frailty was assessed 
using an adapted Fried phenotype. Cross-sectional associations were examined using linear and 
logistic regression, and longitudinal associations using generalized linear mixed-effects models, 
adjusting for sociodemographic and health covariates. Interaction terms (sleep×frailty and 
time×sleep×frailty) were included to test moderation. 

Results: In cross-sectional analyses, physical frailty significantly moderated several associations 
between sleep and cognitive performance after accounting for multiple comparisons. Compared 
with robust participants, daytime dozing was more strongly associated with poorer reasoning 
performance (β = -0.23; 95% CI: -0.37, -0.08), and non-restorative sleep was more profoundly 
associated with lower numeric memory scores (β = -0.12; 95% CI: -0.19, -0.04) among 
prefrail/frail participants. Similarly, sleep duration ≥9h (β = -0.011; 95% CI: -0.015, -0.006), 
napping (β = -0.009; 95% CI: -0.014, -0.003), and daytime sleepiness (β = -0.013; 95% CI: -0.021, 
-0.005) were more strongly associated with slower reaction time among prefrail/frail participants 
than among robust participants. No significant moderating effects of physical frailty were 
observed in longitudinal associations between sleep and cognitive change. 

Conclusion: Poor sleep showed stronger cross-sectional associations with worse cognitive 
performance among prefrail/frail individuals, particularly in reasoning, numeric memory, and 
reaction time, suggesting this population may benefit from prioritized sleep assessment and 
management. 

Support: This study is supported by the National Institute on Aging (K00AG088437). 
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Introduction: Increasing evidence suggests that poor sleep is associated with decline in cognitive 
performance; however, large cohort studies with longer follow-up time are needed. With longer 
follow-up now available in the UK Biobank, this study updated prior longitudinal analyses and 
examined associations between multidimensional self-reported sleep and changes in cognitive 
performance among adults aged ≥37 years. 

Methods: UK Biobank participants with baseline cognitive assessments and at least one follow-
up cognitive measurement were included (data accessed in February 2026). Cognitive 
performance was assessed using a touchscreen-based test battery covering numeric memory, 
reasoning, reaction time, visual memory, and prospective memory. Baseline multidimensional 
self-reported sleep characteristics included sleep duration (≤6 or ≥9 vs. 7–8 hours), insomnia 
symptoms (usually vs. ≤sometimes), non-restorative sleep (not easy to get up in morning), 
daytime dozing (≥often vs. ≤sometimes), napping (usually vs. ≤sometimes), snoring (yes vs. no), 
and chronotype (morning or evening vs. intermediate). Generalized linear mixed-effects models 
were used to examine longitudinal associations between sleep characteristics and cognitive 
performance, adjusting for follow-up years, sociodemographic factors, and health-related 
variables including depressive symptoms, neurological conditions, and psychiatric medication 
use. False discovery rate (FDR) adjustment was applied to account for multiple comparisons. 

Results: The analytic sample sizes ranged from 4,623 to 94,559 across cognitive tests. The 
baseline demographic characteristics were similar across samples, with a mean age 55 years and 
approximately 52% females. Mean follow-up time ranged from 10.4 ± 3.5 to 11.4 ± 3.7 years 
across cognitive tests. Insomnia symptoms were significantly associated with greater decline in 
reasoning performance. Participants with frequent insomnia symptoms showed an additional 
0.08-point decline in reasoning performance over 10 years compared with those without frequent 
insomnia symptoms (95% CI: -0.12, -0.04; p < 0.001). Other longitudinal associations between 
sleep characteristics and cognitive change were not statistically significant after covariate 
adjustment and FDR correction. 

Conclusion: Self-reported frequent insomnia symptoms were modestly but significantly 
associated with decline in reasoning performance over time. The finding suggests that insomnia 
symptoms may be a modifiable factor related to cognitive aging among middle-aged and older 
adults.  

Support: This study is supported by the National Institute on Aging (K00AG088437). 
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Introduction: 70% of U.S. adolescents do not get sufficient sleep, increasing risk for chronic 
disease across the lifespan. Mobile apps that deliver cognitive-behavioral therapy for insomnia 
(CBT-I) could expand access to evidence-based sleep interventions for youth; however most 
apps developed in research labs never reach adolescents due to barriers related to poor 
engagement and cost. In this study, we aimed to co-design an implementation strategy with key 
stakeholders in order to translate our digital CBT-I program, previously validated in a large NIH-
funded RCT, from the lab to the real world. Specifically, we (1) conducted a competitive market 
analysis of mobile apps for sleep; and (2) completed qualitative interviews with adolescent and 
pediatrician stakeholders to identify facilitators and barriers to broad adoption of our intervention.  

Methods: For the competitive market analysis, we conducted a systematic search of mobile 
apps for sleep in the Apple App store, Google Play store, and consumer reports. For each 
identified app, we extracted the target audience, research validation, and FDA-approval. 
Stakeholder input was obtained via semi-structured interviews with seventeen adolescents aged 
13–17 years with poor sleep, and thirteen pediatricians between December 2025 and February 
2026. Interviews were transcribed and analyzed using inductive thematic analysis by two 
independent coders. 

Results: No validated or FDA-approved apps for sleep in pediatric populations were identified. 
We found three mobile apps for sleep validated in studies of adults, two of which are FDA-
approved for use in adults with chronic insomnia. Adolescent and pediatrician stakeholders 
identified out-of-pocket costs as a major barrier to adoption; app features that facilitate 
integration into daily life and enhance accountability were identified as facilitators. Parents, 
schools, and insurance payors were identified as additional stakeholders that could influence 
adoption.  

Conclusion: This project is among the first to co-design an implementation strategy with key 
stakeholders to translate an NIH-funded, evidence-based mobile app for teen sleep from lab-to-
market. Next steps include participation in the Great Plains Regional National Science 
Foundation I-Corps training, where our team will partner with additional stakeholders to refine 
the technology and implementation strategy.   
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Introduction: Sleep deprivation causes delusions in non-psychotic individuals. It is also well-
documented that youth at clinical or familial high-risk for psychosis exhibit disrupted sleep. 
However, it remains unclear whether naturally occurring variation in sleep is associated with the 
expression of psychotic-like experiences (PLEs) in community samples of youth. Study goals 
were to examine whether objectively measured sleep quality and subjective sleepiness predict 
the variability in PLEs in typically developing youth, and whether night-to-night variability in sleep 
is bidirectionally related to day-to-day variability in PLEs.  

Methods: Eighty-five adolescents (16.3 ± 2.1 yrs) completed 14 days of actigraphy, ecological 
momentary assessments (EMA) of PLEs, and two in-person laboratory visits for clinical 
interviews and self-report measures of psychopathology and sleep quality. Social jetlag was 
calculated as the sleep midpoint on school days vs weekends. Multilevel daily models were used 
to examine within-person lagged associations between sleep and PLEs, controlling for age and 
sex. Data were curated and analyzed after 02/2026. 

Results: Greater self-reported daytime sleepiness (r=0.49, p<.001) and actigraphy-measured 
social jetlag (r=0.27, p=0.025) were both associated with higher endorsement of distressing PLEs. 
Similar significant associations were observed for schizotypal personality traits (p=0.01). No 
participant met criteria for psychotic disorders or a prodromal syndrome. On days when 
individuals reported higher than usual PLEs (“my mind is playing tricks on me”), they 
subsequently had longer than usual nocturnal sleep duration (b=0.56 ± 0.28, t(804.9) =1.97, 
p=0.05). Similarly, nights with greater-than-usual sleep duration were followed by slightly higher 
PLEs the next day but this effect did not reach significance (t(741.1) =1.84, p=0.07). 

Conclusion: In a community sample of adolescents, objective and subjective measures of sleep 
disruption were associated with greater endorsement of PLEs and schizotypy. EMA and 
actigraphy also revealed bidirectional links between PLEs and sleep duration. These findings 
suggest that disrupted sleep may be linked to subclinical psychotic experiences during 
adolescence, even outside populations at elevated risk for psychosis.  
 
Support (if any): University of Iowa Scanlan Center Research Grant to Bengi Baran, Nellie Ball 
Trust award to Bengi Baran and Amanda McCleery, and T32GM149386 to Emily Gildea. 
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Introduction: Given its importance as a developmental process for youth, alterations to sleep 
duration, timing, and alertness increase risk for depressive symptoms and cannabis use (CU). 
Impaired sleep processes both precede and follow the development of depression and CU. A 
genetic link exists between CU with short sleep duration and eveningness chronotype. Moreover, 
adolescent insomnia symptoms increased CU likelihood. Using the latest 6.1 data release of the 
multi-wave Adolescent Brain Cognitive Development Study data, our objective was to test 
whether childhood sleep health domains (chronotype [MCTQ], sleep duration [MCTQ; SDSC], 
sleepiness [SDSC]) predicted CU onset, and whether parent-reported depressive symptoms 
contribute to this link. We hypothesized that cannabis initiation will be preceded by (a) 
eveningness chronotype, (b) less sleep duration, and (c) greater sleepiness from childhood 
through adolescence. Additionally, patterns characterized by initial lower sleep duration and 
higher depressive symptoms would precede faster CU onset.  

Methods: US youth ages 9-10 (n=11,868) were enrolled at baseline and followed at least 
annually. Assessments include parent and youth reports of sleep health domains, and in-depth 
substance use assessments, from baseline through Year 6. Analyzes were conducted using cox 
regression (event=first cannabis puff), and adjusted for demographic covariates.  

Results: Results, found in March 2026, showed with more eveningness, there was an increased 
hazard of cannabis onset (HR = 1.3; HRadj = 1.21). Greater parent-reported sleepiness score was 
associated with an increased hazard of cannabis onset (HR = 1.06; HRadj = 1.07; still significant 
when controlling for sleep duration). With fewer hours of parent-reported youth sleep duration, 
there was increased hazard of cannabis onset (HR = 1.3; HRadj = 1.29). Greater youth-reported 
sleep duration was associated with reduced hazard of cannabis onset (HR = 0.92; HRadj = 0.94). 
There was a significant interaction between self-reported sleep duration and depression 
predicting cannabis onset (HR = 1.01; HRadj = 1.01), such that as depression increased, the 
inverse link between sleep duration and cannabis onset weakened.  

Conclusion: Childhood sleep health processes (less duration, greater eveningness, and greater 
sleepiness) were associated with accelerated cannabis onset, and depressive symptoms 
contributed to this link. Implications for prevention will be discussed. 
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Introduction: Mania is characterized by both heightened exploratory behavior and circadian 
rhythm dysregulation. While rodent models implicate reciprocal, escalating relationships 
between heightened exploratory behavior and rhythm fragmentation in the pathophysiology of 
mania, this framework has not been evaluated in humans. Leveraging a novel reverse-
translational exploratory behavior paradigm and home-based actigraphy, we evaluated whether 
disorganized exploratory behavior is associated with rest-activity rhythm fragmentation at 
baseline and over time, as well as the role of mania vulnerability. 

Methods: Seventy-eight people (16-24yr; 21.5±2.27; 40 female) were recruited across a range of 
none/low-to-high mania vulnerability (MOODS-SR-Lifetime Mania Score). Participants 
completed the Human Behavioral Pattern Monitor (hBPM) at baseline and 2-weeks of home 
actigraphy monitoring at baseline and semi-annually for up to 3 years. The hBPM is a human 
version of the open-field paradigm in which participants wait alone in a room with unfamiliar 
objects; machine-learning algorithms applied to overhead video recording evaluated exploratory 
behavior. Derived from the hBPM, consistency of spatial exploration (Spatial CV) captured 
predictability of exploratory behavior; low values represent more randomized spatial exploration. 
Derived from actigraphy, the Circadian Function Index (CFI, an aggregate of relative amplitude, 
interdaily stability, interdaily variability) captured rhythm fragmentation; low values reflect weaker 
rhythmicity. A linear regression model examined the association between exploratory behavior 
and rhythm fragmentation at baseline; mixed effect models tested longitudinal relationships. 
hBPM-derived measures only became available after recent analysis in January. 

Results: Exploratory behavior was not significantly associated with rhythm fragmentation at 
baseline, average levels over follow-up, or follow-up variability (p-values>0.05). However, 
exploratory behavior moderated the trajectory of rhythm fragmentation over the follow up period 
(β=0.01, p=0.021). At high predictability of exploratory behavior, rhythm fragmentation increases 
over time. At low predictability of exploratory behavior, rhythm fragmentation decreases over 
time. Exploratory analyses showed that the relationship between exploratory behavior and 
rhythm fragmentation at baseline is moderated by mania vulnerability (β=-0.002, p=0.005) 
illustrating that as mania risk increases, the relationship between exploratory behavior and 
rhythm fragmentation grows stronger. 

Conclusion: Our results link exploratory behavior to rest-activity rhythm fragmentation for the 
first time in humans and implicate unique relationships in individuals with greater mania 
vulnerability.  



Support: National Institute of Mental Health Grant R01MH124828  
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Introduction: Sleep disturbance is a known predictor of poor health. Emerging evidence suggests 
childhood maltreatment is related to sleep disturbance but it is unknown whether this relationship 
persists throughout adulthood. The current study aims to determine if childhood maltreatment is 
associated with patterns of persistent insomnia symptoms across midlife in a large, diverse sample 
of women.  

Methods: A multiracial/multiethnic sample of 3,302 US women aged 42-52 years at baseline 
(1996-1997) were followed approximately annually for up to 21 years for up to 16 visits (Study of 
Women’s Health Across the Nation (SWAN)). Childhood maltreatment was assessed 
retrospectively in 2017 with The Childhood Trauma Questionnaire (CTQ), which includes 5 
subscales: emotional abuse, physical abuse, sexual abuse, emotional neglect, physical neglect. 
Maltreatment severity categories included none, low, moderate, severe (previously estimated and 
published elsewhere). Insomnia symptoms (i.e., trouble falling asleep, waking up several times a 
night, waking up earlier than planned and unable to fall asleep again) were assessed at each study 
visit. Group-based trajectory modeling was used to derive insomnia trajectories (i.e., reporting ≥1 
sleep problem ≥3 times per week versus <3 times per week). Associations were estimated in 
multinomial logistic regression adjusted for age, race/ethnicity, education, study site, baseline 
menopause status, financial strain, and smoking status (analyses conducted December-January 
2026). Final sample included women with both CTQ and sleep trajectory data (N=1,656). 

Results: 52.1% of the sample reported childhood maltreatment. Four trajectories of insomnia 
symptoms were identified: consistently low (38%), increasing (22%), moderate/decreasing (19%), 
and consistently high (21%) insomnia symptoms over 21 years. Compared to women with 
“consistently low” insomnia symptoms (referent): 1) women with severe emotional, physical, or 
sexual abuse had 2.40-3.81-fold increased odds of “moderate/decreasing” or “consistently high” 
insomnia symptoms; 2) women with low, moderate, or severe emotional or physical abuse had 
1.50-3.12-fold increased odds of  “consistently high” insomnia symptoms. 

Conclusion: This study suggests that childhood emotional, physical, and sexual abuse are 
associated with chronic insomnia symptoms that either remain high or slowly decrease over two 
decades.  

Support: SWAN is supported by NIH/DHHS: (U01NR004061; U01AG012505, U01AG012535, 
U01AG012531, U01AG012539, U01AG012546, U01AG012553, U01AG012554, U01AG012495, 
and U19AG063720); Dr. Doyle: T32HL07560. 
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Introduction: Prolonged grief disorder is characterized by persistent and severe yearning for or 
cognitive preoccupation with the death of a loved one, along with difficulty adapting to the loss for 
an extended period of time (American Psychiatric Association, 2022). Prolonged grief is 
associated with sleep disturbances, including insomnia symptoms, poor sleep quality, and 
shorter sleep duration (Lancel et al., 2020). However, the current knowledge about prolonged 
grief and sleep among Latine adults in the United States, a sizeable and diverse demographic 
group with unique grief cultural practices, is limited. We examined the association between 
prolonged grief and sleep (i.e., insomnia symptoms, sleep quality) among Latine adults.   

Methods: We used cross-sectional data from healthy Latine adults enrolled in the Latino Sleep 
and Health Study; data were analyzed in December 2025. Prolonged grief was measured using 
three questions about lifetime loss of a loved one, time since the loss (≤6 or >6 months ago), and 
interference with daily life; resulting in three categories: no lifetime loss (0), loss without 
complicated grief (1), and prolonged grief (loss >6 months ago with somewhat to a lot of 
impairment) (2). Sleep outcomes included insomnia symptoms (Insomnia Symptom Severity 
score), and sleep quality (Pittsburgh Sleep Quality Index score). Linear regression was conducted 
to assess the association between prolonged grief and those continuous outcomes adjusting for 
age and gender.      

Results: Latine participants (N=201) were on average 38.0 years-old (SD=14.0), and 65% 
women. Overall, 41% reported prolonged grief. In adjusted models, prolonged grief compared to 
no lifetime loss was associated with significant increase in insomnia symptom severity (b=2.45, 
95%CI [0.04, 4.85], p<.05), and worse sleep quality but this finding was not statistically 
significance (b=1.6, 95%CI [-0.13, 3.32], p=0.072).     

Conclusion: In one of the first empirical analyses on this topic, we found high prevalence of 
probable prolonged grief in Latine adults and robust associations with insomnia symptom severity 
but not overall sleep quality. Future research should further explore the prevalence of prolonged 
grief in Latine adults using diagnostic measures and with attention to associations with multiple 
sleep dimensions, and the role of sociocultural grief practices. 
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Introduction: In the winter of 2025–26, federal Immigration and Customs Enforcement (ICE) 
actions intensified in Minnesota, with Somali communities particularly subjected to heightened 
surveillance, raids, and discriminatory enforcement. Sleep may serve as a key mechanism linking 
these sociopolitical stressors to psychological distress, as disrupted sleep increases emotional 
reactivity and reduces coping capacity. This study examines whether sleep mediates 
relationships between immigration-related stress exposure and psychological distress. The 
survey, conducted in English and Somali, addresses a significant gap in understanding real-time 
community health impacts of immigration-enforcement. 

Methods: On March 7, 2026 we began collecting data in a cross-sectional, anonymous online 
survey of adults living in the Twin Cities Metro area (to date, n > 125, 62% white, ~25% Somali, 
23% male). Participants were recruited through social media and community networks. Measures 
included the Epworth Sleepiness Scale, Insomnia Severity Index (ISI), Nightmare Disorder Index, 
and Kessler-6 Psychological Distress Scale. Participants also reported the frequency and 
intensity of ICE–related stressors and provided open-ended responses regarding factors affecting 
well-being. 

Results: Exposure to ICE-relate stressors was widespread, particularly among Somali 
community members. Over 75% of the full sample reported decreased feelings of safety; > 50% 
witnessed ICE activity firsthand; one-third reported detention of a friend or family member; and 
10% feared imminent detention or deportation of loved ones. One quarter of participants reported 
moderate or severe insomnia, and an additional 50% reported subthreshold insomnia. ISI scores 
were strongly associated with ICE-related stressor intensity. Over 85% of participants with 
function-impairing nightmares (~33% of total sample) reported recent onset nightmares. Higher 
ICE-related stress was linked to shorter sleep, greater insomnia symptoms, and elevated 
psychological distress, though not daytime sleepiness. Narrative responses indicated participants 
attributed decreases in well-being to federal actions. 

Conclusion: Findings reveal substantial sleep disruption and psychological burden associated 
with federal enforcement in the Twin Cities, home the largest Somali diaspora in the U.S. Sleep 
quality appears to be a key pathway through which traumatic stress affects mental health and 
represents a modifiable target for intervention. Results can inform public health, policy, and 
community-based responses aimed at reducing harm and strengthening protective factors. 
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Introduction: Posttraumatic stress disorder (PTSD) is a prevalent psychiatric condition associated 
with increased arousal and autonomic dysregulation. Although effective psychotherapies exist, 
access to trained clinicians can be limited and many patients do not fully respond to treatment. 
Electrical Vestibular System Stimulation (VSS) has emerged as a promising therapeutic approach 
for targeting the physiological dysregulation associated with PTSD. Modius PTSD is a non-invasive, 
wearable neuromodulation device designed to deliver VSS in a home-based setting. To assess its 
efficacy, a randomized controlled trial (RCT) involving 383 adults with PTSD was conducted with 
the results demonstrating significant improvements in PTSD symptoms and sleep outcomes at 12 
weeks in participants using the VSS device compared with those using a sham device. At the end 
of the study, participants were invited to provide qualitative feedback on their experience using the 
VSS device. Given the novelty of VSS, participant feedback is key to advancing care. The aim of this 
qualitative analysis was to explore participants’ experiences of the VSS treatment. 

Methods: At the end of the 12-week intervention, research assistants documented brief individual 
check-ins to gather participant feedback. A thematic analysis approach was undertaken January-
March 2026 to identify key themes in the dataset. 

Results: A total of 59 participants provided feedback. Two main themes emerged from the data. 
The first theme, impact of treatment on outcomes, included three subthemes: sleep, PTSD 
symptoms, and broader areas of improvement. The second theme focused on participants’ 
experiences using the VSS device and included two subthemes: favorable feedback and 
constructive feedback.  

Specifically, participants noted improved sleep initiation, duration, and quality. Treatment also 
decreased trauma-related intrusions and nightmares. Participants reported feeling physiologically 
calmer and better able to handle triggers in their daily lives. General mental health improvements 
were also noted, with participants feeling more hopeful, mindful, resilient, and engaged in life. The 
companion app received the most constructive feedback, with just a few participants finding the 
device uncomfortable to wear.  

Conclusion: Participants’ experiences aligned with the positive clinical outcomes observed in the 
trial. These findings further support VSS as a therapeutic intervention for individuals with PTSD, as 
well as guides future directions. 

  



LBA 1495 
Meditation Intervention for Sleep Disturbances in Individuals with Comorbid Posttraumatic Stress 
and Insomnia Symptoms 

Authors and Institutions: Emily Mantaro1,2, Ashura W. Buckley2, Sunjeev Kamboj1 
1Clinical Psychopharmacology Unit, University College London, London, U.K; 2Sleep and 
Neurodevelopment Service, National Institute of Mental Health, National Institutes of Health, 
Bethesda, MD 

Introduction: Sleep disturbances are highly prevalent among individuals with posttraumatic 
stress disorder (PTSD), with approximately 35–61% of PTSD patients presenting with comorbid 
insomnia disorder. The comorbidity between insomnia and PTSD is a crucial focus of intervention 
development and study because insomnia is a risk factor for PTSD relapse even after gold-
standard PTSD treatment. In this analysis from a pilot randomized controlled trial, yoga nidra 
meditation is evaluated for the treatment of sleep disturbances in individuals with symptoms of 
comorbid posttraumatic stress and insomnia. 

Methods: Participants (N = 60) were selected on the basis of clinically significant insomnia 
symptoms and posttraumatic stress symptoms. They were randomly assigned to a ‘high-dose’ 
yoga nidra protocol, a ‘low-dose’ yoga nidra protocol, or a waitlist control group. Pre- and post-
intervention sleep questionnaire data were measured using the Insomnia Severity Index, 
Nightmare Disorder Index, and Pittsburgh Sleep Quality Index and were collected from March 
2025 to January 2026. 

Results: Participants in the yoga nidra groups reported reduced insomnia symptoms (p = .0002) 
and nightmare disorder severity (p = .0004), and improved sleep quality (p = .002), after the 
intervention, with the low dose group significantly improving in all variables and the high dose 
group significantly improving in insomnia and nightmare severity, but not overall sleep quality. The 
waitlist participants did not report statistically significant pre-post improvements in any of these 
self-reported sleep measures (p ≥ .067). 

Conclusion: The yoga nidra meditation intervention reduced self-reported sleep disturbance in 
this feasibility study. Ongoing analyses are focused on the relationship of these subjective 
changes to the objective nocturnal physiology data collected before and after the intervention and 
are part of a larger effort to identify objective sleep-related biomarkers predicting risk and 
resilience to posttraumatic stress disorder. 

Support: This research was supported (in part) by the Intramural Research Program of the NIMH 
(ZIAMH002962). 
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Introduction: Sleep is critical for emotional and cognitive functioning during adolescence. 
Elevated emotional distress, including stress, depression, and anxiety, is associated with 
disrupted sleep and circadian rhythms. The TranS-C intervention has demonstrated efficacy in 
improving sleep duration and stabilizing sleep–wake patterns in adolescents. However, it remains 
unclear whether baseline emotional characteristics moderate intervention outcomes. This study 
examined whether baseline stress, depression, anxiety, and evening chronotype moderate TranS-
C effectiveness. We hypothesized that adolescents with greater emotional distress and an 
evening chronotype at baseline would show greater improvements in sleep duration, regularity, 
and circadian alignment following treatment. 

Methods: Data collection and cleaning were completed in December 2025. Thirty-one 
adolescents participated in a within-subjects repeated-measures study evaluating the effects of 
TranS-C on sleep and circadian health. Baseline and post-intervention mental health and 
chronotype were assessed using the DASS-21 and MEQ. Sleep outcomes, including sleep 
duration, sleep onset timing, and circadian misalignment were measured via wrist-worn 
actigraphy and dim light melatonin onset (DLMO). Moderation analyses were conducted using 
repeated-measures GLMs, with DASS-21 scores included as covariates and MEQ type as a 
between-subjects factor. 

Results: Chronotype significantly moderated changes in weekend sleep onset, F(2,12) = 7.70, p = 
.007, with definite evening types showing the largest shift toward earlier sleep (M_pre = 4:34AM, 
SD = 41.5 min; M_post = 11:12PM, SD = 61.8 min). Weekday sleep duration showed a trend 
toward moderation by chronotype, F(2,15) = 3.53, p = .055, with definite evening types tending to 
show the largest increase (M_pre = 5.21 h, SD = 0.71; M_post = 7.24 h, SD = 0.77). No other 
significant moderating effects were observed among this sample. 

Conclusion: Moderating effects were observed primarily among adolescents with a late evening 
chronotype, who demonstrated a larger rate of improvement in both weekend sleep timing and 
weekday sleep duration after participating in TranS-C. Baseline variations in emotional distress do 
not appear to impact responsiveness to TranS-C. These findings suggest that while TranS-C is 
broadly effective, it may be particularly beneficial for adolescents at the greatest risk of circadian 
misalignment and insufficient sleep.  

  



LBA 1497 
Examining the Effects of Sleep Duration and Efficiency on Next-day Cognition in Older Adults 

Authors and Institutions: Carson C. Hernandez 1, Matthew J. Euler 2, Bobbie Bermudez 1, Brian 
Baucom 2, Wendy Troxel 3, Kelly Glazer Baron 1 

1 The University of Utah – Department of Family and Preventive Medicine; 2 The University of Utah 
– Department of Psychology; 3 RAND – Division of Social and Economic Wellbeing 

Introduction: Previous research shows that poor sleep, including short sleep duration and low 
sleep efficiency, can lead to declines in cognitive functioning in aging, but literature on the effects 
of night-to-night sleep on next-day cognition is sparse. In a micro-longitudinal study over 7 days, 
we examined the effects of actigraphy-assessed sleep duration and efficiency on next-day 
cognition in older adults. We hypothesized that shorter and less efficient sleep would be 
associated with poorer cognitive performance the following day. 

Methods: Data—found in February 2026—were drawn from the CHARMS study, a project that 
examined older adult couples (Age: M = 60.39, SD = 9.04) consisting of one partner with cognitive 
difficulties and one without. After cognitive screening and electronic consent, eligible couples 
completed a 7-day naturalistic protocol. During this period, participants wore wrist sleep 
monitors and completed twice-daily smartphone-based EMA tests assessing sleep, processing 
speed and executive function (Stroop, Trail Making A and B, and Digit Symbol tasks). EMA tasks 
were delivered via the NeuroUX platform, which shows good reliability with traditional 
neuropsychological measures. Cognitive EMA variables were aggregated via principal component 
analysis to enhance reliability and reduce the number of comparisons, and multilevel models 
were used to examine within-person associations between sleep duration, sleep efficiency, and 
next-day cognitive performance.  

Results: A total of 273 participants completed the protocol (139 female). Sleep efficiency 
showed a negative association with next-day composite cognitive performance that approached 
significance (p = 0.05), such that poorer sleep efficiency was associated with poorer cognitive 
performance. Sleep duration was not significantly associated with cognitive performance. 

Conclusion: Findings suggest that poor sleep efficiency may negatively influence next-day 
cognitive functioning in older adults. These findings imply that improving sleep efficiency may 
support day-to-day cognitive performance in older adults. Future research may focus on 
developing interventions to improve sleep efficiency in older adults and further understanding the 
longitudinal effects of sleep efficiency on cognitive function. 

LBA 1498 
Preserved Medial Temporal Lobe Flexibility Predicts Memory Generalization Only in the Context 
of Good Sleep Quality among Older African Americans 
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Introduction: Older African Americans experience disproportionately high rates of sleep 
disturbance and (Alzheimer’s disease) AD, underscoring the need to identify sleep-related 
mechanisms of vulnerability. Poor sleep quality is both a risk factor and early clinical feature of 
AD, linked to hippocampal dysfunction and cognitive decline. The medial temporal lobe (MTL) 
supports generalization, the ability to apply learned associations to novel situations, through 
dynamic reconfiguration of hippocampal circuits. MTL flexibility, derived from resting-state 
functional MRI (rs-fMRI), reflects time-varying network reorganization and has emerged as a 
marker of neural resilience. However, the role of sleep quality on the relationship between MTL 
flexibility and generalization remains unclear. This study examined how variations in sleep quality 
influence MTL flexibility and generalization of prior learning. 

Methods: Fifty older African Americans (mean age= 69.7±6.21 years; 80% women) underwent 
rs-fMRI between December 2025 and February 2026 to quantify MTL flexibility. Memory 
generalization was assessed using the Rutgers Acquired Equivalence Task, and sleep quality was 
measured with the Pittsburgh Sleep Quality Index (PSQI). Sleep quality was categorized as good 
or poor based on PSQI criteria. 
 
Results: Higher MTL flexibility was associated with better generalization (r=0.367, p=.017; 
Figure1). Participants with good sleep quality demonstrated higher MTL flexibility (F(1,44)=8.11, 
ηp²=.156, p=.007; Figure2) and superior generalization (F(1,46)=12.33, ηp²=.211, p=.001; Figure3) 
compared to participants with poor sleep quality. Sleep quality significantly moderated the 
association between MTL flexibility and generalization (β=-1.519, p=.012; Figure4), indicating that 
greater MTL flexibility predicted better generalization only among participants with good sleep 
quality. 
 
Conclusions: Preserved MTL flexibility confers cognitive benefits only in the presence of good 
sleep quality, indicating that sleep disturbance may disrupt the functional expression of neural 
resilience among older African Americans. These findings underscore the importance of 
addressing sleep quality in this population, suggesting that interventions targeting improved sleep 
may reduce vulnerability to AD. 
 

LBA 1499 
Napping and Working Memory in Middle-Aged and Older Adults:  Insights from a Clinical Sleep 
Interview and Neuropsychological Assessment  
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Introduction: Napping increases in late-life, co-occurring with age-related working memory 
decline.  Poor sleep is associated with worse performance on working memory tests and yet 
some research suggests that napping may benefit working memory, particularly for those with 



sleep disturbance. The relationships between age, sleep, napping, and working memory 
performance remains unclear. In a sample of 48 adults (mean age 67.5, range 53-80), we aimed 
to examine these relationships.  

 
Methods: This was a secondary analysis from March 2026 of neuropsychological data collected 
that included a semistructured clinical sleep interview that asked questions about sleep 
characteristics, nap frequency and duration, and mattress comfort. Working memory was 
measured using the 0-, 2-, and 3-back trials. We used Spearman’s rho to explore associations of 
self-reported sleep characteristics and napping with average working memory accuracy and 
reaction times on the N-back trials. Regression was used to determine whether napping and aging 
interacted in their relationship with working memory performance. 

 
Results: We found that older age was associated with more frequent napping (ρ = .47) and lower 
average accuracy on the N-Back (ρ = -.33), p<.05 for both. Those who napped in the evening 
tended to have shorter sleep at night (ρ = -.32) and slower average reaction time on the N-Back (ρ 
= .37), and those who napped more frequently tended to have lower accuracy scores, 
significantly on the 0-Back, (ρ = -.35). There was no interaction between age and napping (either 
frequency or evening placement) in predicting N-Back accuracy, rather when accounting for the 
significant age-accuracy association (β=-.35), p<.05 napping was no longer significant. 

 
Conclusion: We replicated findings showing poorer working memory and more napping with age 
but found no evidence that napping interacted with age synergistically or protectively in relation to 
working memory. Timing of napping may be a consideration but larger samples are needed to 
determine whether these associations are age dependent. 
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Introduction: The existing joint consensus statement of the American Academy of Sleep 
Medicine and Sleep Research Society recommends 7 or more hours of sleep per night for adults 
aged 18-60 years. Dose-response meta-analyses of prospective cohort studies have reported the 
average sleep duration of 7 hours a night to predict longevity in general population adults. 
However, the consensus statement is limited to adults aged 18-60 and dose-response meta-
analyses of sleep duration and longevity have not been conducted for older adults, who tend to 
sleep less. This dose-response meta-analysis of prospective cohort studies examined the 
association between nighttime sleep duration and longevity in adults aged 60 and older to 
estimate the optimal nighttime sleep duration for longevity in older adults. 
 
Methods: We searched PubMed, Google Scholar, Cochrane, and Embase for prospective cohort 
studies lasting at least 3 years. Data were extracted from the articles and meta-analysis was 
conducted using a random effects model to calculate hazard ratios (HRs) between nighttime 
sleep duration and all-cause mortality. The analysis was conducted in March 2026. 
 
Results: From an initial search result of 7490 references, 25 studies met the inclusion criteria and 
were included.  Mortality hazard ratios (HRs) were calculated for nighttime sleep hours <4, 4, 5, 6, 
8, 9, 10, and >10 with 7 hours of nighttime sleep as the reference value. Seven hours of nighttime 
sleep (HR=1) and 6 hours of nighttime sleep (HR=1.04, confidence interval 0.995-1.086, 
p=0.084) predicted the best longevity as all the other sleep durations were associated with 
significantly higher mortality. 
 
Conclusion: To our knowledge, this is the first dose-response meta-analysis of the optimal sleep 
duration for longevity in older adults. Six and seven hours of nighttime sleep predicted longevity in 
adults aged 60 and older. Sleeping 8 hours a night predicted a significantly higher all-cause 
mortality compared to 6 or 7 hours. Furthermore, 8 hours or longer of sleep duration predicted 
higher mortality than any other sleep duration in a J-shaped curve. 
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Introduction: Poor sleep health has been linked to multiple indicators of accelerated biological 
aging in older adults. Yet most prior research relies on self-reported sleep, and the role of 
objectively measured multidimensional sleep health in physical function remains unclear.  

Methods: Women’s Health Initiative (WHI) Objective Physical Activity and Cardiovascular Health 
Study participants (N=3,695; median age=79, 33.2% Black and 16.7% Hispanic) were enrolled 
between 2012–2014 and wore a hip-worn triaxial accelerometer (Actigraph GT3X+) for 7 
consecutive days. Multidimensional sleep characteristics were derived, including sleep duration, 
timing (the midpoint of sleep onset and wake time), duration and timing irregularity, efficiency, 
number of awakenings, average awakening length, and Wake After Sleep Onset (WASO). Physical 
function was evaluated using the Short Physical Performance Battery composite score (SPPB; 
range 0–12), and the RAND-36 Physical Functioning construct (range 0–100). Multivariable linear 
regression models examined associations between sleep characteristics and physical function 
with adjustment for age, race/ethnicity, education, smoking status, alcohol consumption, 
accelerometer-measured daytime moderate-to-vigorous physical activity (MVPA), and 
comorbidities; MVPA was excluded from models with the RAND-36 outcome to mitigate potential 
collider bias. Data analysis was performed from February 20 to March 6, 2026. 

Results: Sleep duration and sleep timing showed significant non-linear associations with SPPB 
scores (p for non-linearity < 0.001). For the RAND-36 scores, only sleep duration demonstrated a 
significant non-linear relationship, with both short and long sleep durations associated with lower 
physical functioning (p for non-linearity = 0.003). Greater duration irregularity (β = −1.81, p = 
0.033) and greater timing irregularity (β = −3.26, p = 0.011) were associated with lower RAND-36 
scores but were not related to SPPB scores. Across both outcomes, greater WASO, lower sleep 
efficiency, and more awakenings were related to poorer physical function (all p < 0.05). Longer 
average awakening length was associated with lower SPPB scores but not RAND-36 scores. 



Conclusion: Several actigraphy-derived measures of poor sleep were associated with poorer 
physical function across two complementary measures in postmenopausal women. These 
consistent findings highlight multidimensional sleep health as a potential target for interventions 
to preserve physical function among older women.  
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Introduction: Few studies have evaluated the long-term effects of behavioral sleep extension. 
This secondary subgroup analysis of the Sleep Technology Intervention to Target Cardiometabolic 
Health (STITCH study) tested the associations between sleep and blood pressure changes among 
adults with elevated BP and habitual short sleep, regardless of treatment group. 

Methods: Participants aged ≥18 years with actigraphy-verified sleep <7 hours and clinic blood 
pressure between 120/80 and 150/90 mmHg were randomized to an 8-week sleep extension 
program or a health education control in the main trial. Follow-up assessments occurred at 8 
weeks, 6 and 12 months and included actigraphy and 24-hour ambulatory BP monitoring, which 
provided systolic and diastolic values for 24-hour mean, awake mean, and asleep mean BP. This 
recently completed analysis (conducted in February 2026) focused on two subgroups: those who 
increased sleep by ≥20 minutes at 8 weeks and those who achieved ≥7 hours at 8 weeks, 
regardless of group assignment. Mixed-effects models adjusted for age, race, and ethnicity. 
Intervention group was included as a covariate. 

Results: The main study sample included 120 participants, with 60 assigned to the sleep 
extension condition (mean age = 42.2 years, SD = 11.3; n = 25 females) and 60 to the health 
education condition (mean age = 41.0 years, SD = 10.2; n = 23 females). A total of 40% (n =48) 
increased sleep duration by ≥20 minutes and 20% reached sleep duration ≥7 hours (n = 24). 
Those increasing sleep by ≥20 minutes showed greater reductions in mean systolic blood 
pressure (SBP) at 8 weeks (−2.21 vs +0.39 mmHg, p=0.045) and at 6 months (−3.27 vs +0.24 
mmHg, p=0.036) than those who did not increase sleep by ≥20 minutes. Additionally, awake SBP 
decreased by 3.25 mmHg at 8 weeks (p=0.020), with corresponding downward trends in diastolic 
blood pressure. Achieving ≥7 hours of sleep was associated with a nonsignificant trend toward 
lower asleep diastolic BP (-1.78 mmHg, p=0.071). 

Conclusion: Participants who met predefined sleep quantity or extension thresholds 
demonstrated reductions in blood pressure, supporting sleep extension as a promising behavioral 
strategy for reducing hypertension risk. 

LBA 1503 
Sleep Characteristics and Subclinical Cardiovascular Risk 
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Introduction: Sleep duration and sleep efficiency have been associated with an increased risk of 
cardiovascular disease (CVD); however, their relationships with subclinical cardiovascular 
markers have not been well studied. This study examined whether sleep characteristics 
independently predict subclinical cardiovascular indicators—including blood pressure (BP), 
arterial stiffness, and BP variability—among older adults. 

Methods: Data were collected from 50 community-dwelling older adults (mean age 75 years; 
range 62–89 years; 76% female) between May 2025 and December 2026. Sleep duration, time 
spent in bed, and sleep efficiency (calculated as sleep duration divided by time in bed) were 
obtained using the Pittsburgh Sleep Quality Index. Arterial stiffness was assessed using the 
augmentation index adjusted to a heart rate of 75 (AIx@75) measured with the SphygmoCor 
system. BP variability was calculated as the standard deviation (SD) and the coefficient of 
variation (CV) of BP measurements obtained using a Caretaker device. 

Results: Sleep duration (hours slept) was a significant predictor of diastolic BP (β=.374, p=.008), 
mean arterial pressure (β=.359, p=.011), and AIx@75 (β=.350, p=.013). Time spent in bed was 
also a significant predictor of SD of systolic and diastolic BP (β=-.303, p=.032; β=-.197, p=.031) 
and CV of systolic and diastolic BP (β= -.292, p=.008; β--.328, p=.014). However, the directions of 
these associations were opposite.  Sleep efficiency was not significantly associated with any of 
the subclinical markers of CVD examined. All analyses were conducted after controlling for age.  

Conclusion: Our findings suggest that sleep duration and time spent in bed may predict 
cardiovascular regulation in opposite directions, offering additional insight into subclinical 
cardiovascular risk among older adults. The results also indicate that conventional sleep metrics, 
such as sleep efficiency, may not fully capture sleep-related cardiovascular risk. These findings 
underscore the importance of considering qualitative aspects of sleep behavior—such as how 
individuals spend their time in bed when not sleeping—as well as multiple dimensions of sleep 
patterns when examining sleep–cardiovascular health relationships. 
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Introduction: Older adults (≥60 years) experience a fourfold higher risk of major adverse 
cardiovascular events (MACE) compared with midlife adults. Notably, a high proportion of these 
events cluster in the morning (~9 AM). While cardiovascular responses to morning behaviors, as 
well as the internal circadian system, likely contribute to this increased morning risk. Thus, we 
tested the hypothesis that the circadian system increases vascular vulnerability in older adults 
compared with midlife adults, with the greatest impairment in the circadian morning. 

Methods: Nine midlife (age 40-50, 3 males and 6 females) and five older adults (ages 60-70, 3 
males and 2 females completed a 5-day forced desynchrony protocol, where all behaviors and all 
physiological measurements were distributed evenly across the 24-h period. After a baseline 
night and day, participants underwent ten recurring 5-h 20-min ‘behavioral cycles’ of 2-h 40-min 
each of sleep opportunities and standardized waking episodes. Twice during each wake period, 
vascular function was assessed via flow-mediated dilation using brachial ultrasound. Blood 
pressure was measured and pulse pressure calculated. Dim light melatonin onset (DLMO) was 
used as the circadian phase marker. 

Results: In this group, older adults had a later DLMO than midlife adults (average 9:24 PM vs 8:09 
PM, p=0.03). However, there were no group differences in body mass index (26.7 vs 29.5 kg/m2, 
p=0.4). There was a significant group-by-circadian-phase interaction in shear-normalized flow-
mediated dilation (p=0.01), with the greatest vascular impairment occurring in older adults at a 
circadian phase corresponding to ~8:30 AM (78% less than in midlife adults at this time). Also, in 
older adults, the vascular dilation to hyperemia was slower (by 5 seconds, p=0.047) and pulse 
pressure higher (by 30%, p=0.047), compared to midlife adults across this same morning period. 

Conclusion: Our preliminary data suggest that the circadian system, independent of behaviors, 
impairs conduit artery endothelial function and arterial stiffness, especially in the morning in older 
compared to midlife people. The biological mechanisms and interactions with behaviors 
underlying this risk deserve focused investigations. 

Support: NIH R01HL163232, R01HL135893, R35HL155681. 
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Introduction: Cognitive decline is a major concern in aging populations and has been linked to 
both vascular health and sleep disturbances. However, the independent contributions of vascular 
and sleep-related factors to cognitive performance among older adults remain insufficiently 
understood. This study examined whether arterial stiffness and sleep latency are independently 
associated with cognitive function beyond the effect of age.  

Methods: Data were collected from 50 community-dwelling older adults (mean age 75 years; 
range 62-89 years; 76% female) between October 2023 and December 2025. Sleep latency was 
obtained using ActiGraph for two consecutive nights. Arterial stiffness was assessed by carotid-
femoral pulse wave velocity (cfPWV) using the SphygmoCor XCEL system. Pearson correlations 
were used to examine bivariate associations among variables. Hierarchical multiple regression 
was used to evaluate the independent contributions of cfPWV and sleep latency to MoCA scores 
while controlling for age. 

Results:  MoCA scores were significantly correlated with PWV (r = −.438, p = .001), and sleep 
latency (r = −.372, p = .005). Hierarchical regression revealed age alone accounted for 27.5% of 
MoCA variance (R² = .275, p < .001). PWV explained an additional 6.2% beyond age (ΔR² = .062, p 
= .046). Sleep latency contributed a further 7.8% of unique variance above and beyond age and 
PWV (ΔR² = .078, p = .020). The final model explained 41.5% of variance in cognitive function (Adj 
R² = .375, p < .001), with age (β = −.397, p = .003), sleep latency (β = −.283, p = .020), and PWV (β 
= −.232, p = .075) each independently predicting lower MoCA scores. 

Conclusion: These findings suggest that vascular health and sleep characteristics are important 
correlates of cognitive function in older adults. While age accounted for a substantial portion of 
the variance in cognitive performance, arterial stiffness explained additional variance beyond age, 
and sleep latency contributed further unique variance beyond age and arterial stiffness. These 
results highlight the importance of considering both vascular and sleep-related factors when 
examining determinants of cognitive health in older adults and suggest that sleep latency may 
represent a modifiable factor associated with cognitive performance in later life. 
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Introduction: Obstructive sleep apnea is associated with endothelial dysfunction and impaired 
microvascular regulation. However, the relationship between non-breathing sleep disturbances 
and early microvascular abnormalities remains poorly characterized. Nailfold capillaroscopy 
(NFC) is a non-invasive method for detecting a biomarker of early microvascular changes, but its 
association with habitual sleep quality in older adults has not been previously examined. 

Methods: To evaluate if poor habitual sleep quality is associated with microvascular 
abnormalities, data collection and analysis were conducted between December 2025 and March 
2026, in community-dwelling older adults, aged ≥60 years from an Ecuadorian cohort underwent 
NFC and completed the Pittsburgh Sleep Quality Index (PSQI). Habitual sleep quality was defined 
as the mean PSQI score across five assessments. NFC images and videos were analyzed using 
AI-assisted software with expert review to quantify capillary tortuosity, dilation, and density. 
Multivariable linear regression models adjusted for demographic and cardiovascular risk factors. 

Results: Among 306 participants (mean age 71.2 ± 7.4 years; 51% women), 35% had poor sleep 
quality. Poor sleep quality was associated with a 10% higher frequency of tortuous capillaries 
(95% CI: 6–15%). No associations were observed with capillary dilation or density. These findings 
remained significant after multivariable adjustment. Female sex and low physical activity were 
independent predictors of capillary tortuosity. 

Conclusion: Poor habitual sleep quality was independently associated with increased capillary 
tortuosity, an early, potentially reversible marker of microvascular dysregulation. These findings 
suggest that non-breathing sleep disturbances may contribute to early microvascular changes in 
older adults and support efforts to improve sleep quality as a potential target for vascular risk 
reduction and assessment. 

Support: Study supported by Universidad Espíritu Santo – Medical School, Ecuador, and Mayo 
Clinic Sleep Disorders Center, Florida. 
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Introduction: The BODE index has been used to predict mortality in patients with COPD. It has 
been suggested that patients with OSA-COPD overlap have a higher mortality compared to 
patients with COPD alone.  We hypothesized that a greater percentage of OSA -COPD overlap 
patients would be in BODE quartiles associated with a higher mortality as compared to the COPD 
alone patients.    

Methods: Patient cohort was derived from the COPDGene project and NETT trial who completed 
an overnight polysomnogram (PSG) and had spirometry. In addition, to calculate the BODE index, 
patients underwent a 6-minute walk test and completed the mMRC score questionnaire. For 
patients in the NETT trial, in place of the mMRC, BODE Index was calculated using the UCSD 
SOBQ based on a quartile distribution as previously described by Martinez et al 2006. Four 
quartiles based on the BODE score were determined: quartile 1 as a score of 0-2, quartile 2: 3-4, 
quartile 3: 5 -6, and quartile 4: 7-10. 

Results: Fifty-nine patients [28 (48%) males, 62±8 years old, FEV1 1.1±0.5 L, FEV1 % Predicted 
43±19%, FVC 2.4±0.8 L, FVC % Predicted 74±17%, FEV1/FVC 45±14%, BMI 28±7 kg/m2, 
apnea-hypopnea index (AHI) 5.7±9.6 events/hr were included in the study. Thirty-nine had COPD 
alone (AHI 1.2±1.2 events/hr) (BODE 1 23%, BODE 2 31%, BODE 3 18%, BODE 4 28%) and 20 
had OSA- COPD overlap (AHI 14.5±12.5 events/hr) (BODE 1 25%, BODE 2 45%, BODE 3 15%, 
BODE 4 15%). Patients with OSA-COPD overlap had significantly higher BMI than COPD-alone 
(32.6±8.5 vs 25.8±5.3 kg/m2, p=0.004). There were no significant differences in FEV1% 
(45.5±18.2 vs 41.5±19.3, %, p=0.45), mMRC (2.5±1.4 vs 1.8±1.2, p=0.11), and 6MWD was 
266±104 vs 321±96 m, p=0.52) for the OSA-COPD and COPD-alone groups, respectively. 

Conclusion: In patients with OSA-COPD overlap, mortality risk as assessed by the BODE index is 
not greater than in patients with COPD alone. Whether other quality of life variables may be 
different between these two groups is yet to be determined.  
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Introduction: As obesity rates rise, the prevalence of Obstructive Sleep Apnea (OSA) and Obesity 
Hypoventilation Syndrome (OHS) is also increasing. Despite this, clinical data on the transition 
from simple OSA to obesity-related sleep hypoventilation remains limited. This study aimed to 
compare the clinical characteristics of obese OSA patients with and without nocturnal 
hypercapnia and to identify the key determinants of carbon dioxide (CO2) retention. 

Methods: We evaluated 143 untreated obese patients (BMI >30 kg/m²) diagnosed with OSA. All 
participants underwent standard polysomnography (PSG) integrated with nocturnal end-tidal 
CO2 (ETCO2) monitoring and completed sleep-related questionnaires. 

Results: The cohort (N=143; 94 males; mean age 45.97 ± 13.71 years; mean BMI 34.18 ± 3.87 
kg/m²) was divided into a Hypercapnia group (ETCO2 >55 mmHg, n=74) and a Normocapnia 
group (ETCO2 ≤55 mmHg, n=68). Compared to the normocapnia group, the hypercapnia group 
exhibited significantly higher neck circumference ($p=0.023$), Epworth Sleepiness Scale (ESS) 
scores ($p=0.001$), Apnea-Hypopnea Index (AHI) ($p<0.001$), Oxygen Desaturation Index (ODI) 
($p<0.001$), and maximum apnea duration ($p<0.001$). Furthermore, the hypercapnia group 
showed significantly lower waking $PaO_2$ and nadir $SpO_2$ ($p<0.001$). Maximum CO2 
retention was positively correlated with BMI and apnea duration ($r=0.338, p=0.008$). 

Conclusion: Nocturnal hypercapnia reflects specific pathophysiological features of sleep apnea 
that are not fully captured by the AHI alone. Incorporating capnometry into PSG allows for the 
early identification of patients at risk for Obesity Hypoventilation Syndrome, facilitating more 
proactive clinical intervention. 
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Introduction: Obstructive sleep apnea (OSA) occurring predominantly during rapid eye 
movement (REM) sleep has been proposed as a distinct phenotype with potential cardiovascular 
relevance. However, whether REM-related respiratory disturbances confer prognostic 
information beyond overall apnea severity remains uncertain. We examined associations of REM 
and non-REM (NREM) sleep-disordered breathing measures with cardiovascular and non-
cardiovascular outcomes. 

Methods: Participants were drawn from the Multi-Ethnic Study of Atherosclerosis (MESA) Sleep 
Ancillary Study (Exam 5) and followed from 2010–2012 through 2020. REM-predominant OSA 
was defined as a REM-to-NREM apnea–hypopnea index (AHI) ratio ≥2 with total AHI >5 
events/hour and ≥15 minutes of REM sleep. Outcomes included coronary heart disease (CHD) 
events (myocardial infarction, resuscitated cardiac arrest, angina, or CHD death), cardiovascular 
disease (CVD) events (CHD events plus stroke, stroke death, other atherosclerotic death, and 
other CVD death), and non-cardiovascular mortality. Associations were evaluated using 
competing-risk subdistribution hazard models with sequential adjustment for demographic 
characteristics, cardiometabolic risk factors, health behaviors, and sleep parameters, with 
additional adjustment for total AHI. 

Results: Among 2,011 participants (mean age 68.4 ± 9.1 years; 54% women), REM-predominant 
OSA was present in 33%. During follow-up, 199 CVD events, 122 CHD events, and 192 non-CVD 
deaths occurred. REM-predominant OSA was associated with increased risk of non-CVD death 
(HR 1.37, 95% CI 1.00–1.89), and greater nocturnal hypoxemia (T90) was also associated with 
non-CVD mortality. Stage-specific respiratory indices (REM and NREM AHI) were not 
independently associated with CVD or CHD events after accounting for total AHI. Total AHI was 
associated with CVD events (HR 1.01, 95% CI 1.00–1.02). A higher percentage of REM sleep was 
inversely associated with CHD events (HR 0.96, 95% CI 0.93–0.99). 

Conclusion: REM-predominant OSA and nocturnal hypoxemia were associated with non-CVD 
mortality, whereas CVD events appeared to be more closely related to overall OSA severity. 
These findings suggest that REM-predominant OSA may convey prognostic information beyond 
that provided by overall OSA severity. 

Sex-Specific Differences in REM-Related Sleep Apnea and Cognitive Vulnerability: Findings from 
MESA 
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Introduction: Obstructive sleep apnea (OSA) severity is associated with increased cognitive 
impairment and Alzheimer’s disease (AD) risk. Recent studies suggest that apnea during REM 
may be more detrimental to cognition as compared to NREM apnea. REM-predominant apnea is 
more prevalent in women, which may contribute to their increased risk of AD. Therefore, we 
analyzed data from the Multi-Ethnic Study of Atherosclerosis (MESA) cohort to determine 
whether REM-related apnea shows sex-specific associations with cognitive outcomes in cross-
sectional and longitudinal analyses.  
 
Methods: Polysomnography and cognitive testing were completed during Exam 5 (2010-2013; 
n=2011, 54% female). Longitudinal cognitive data were included from Exams 6 (2016-2018) and 
7 (2022-2024; n=1977) and the primary cognitive outcome Global Cognitive Composite (GCC) 
conists of the Cognitive Abilities Screening Instrument, Digit Span, and Digit Symbol Coding. To 
assess the impact of REM-predominance on cognition, we used the REM:NREM apnea–hypopnea 
index (AHI) ratio as a continuous variable. Cross-sectional associations were evaluated using 
multivariable linear regression models. Longitudinal changes were evaluated using linear mixed-
effects models including sleep parameter predictors, time, and their interaction. Models were 
adjusted for demographics and exam intervals. Results remained significant after adjustment for 
multiple comparisons using the Benjamini-Hochberg false discovery rate. Analyses were 
completed February-March 2026.  
 
Results: In this cohort, NREM and REM AHI was higher among males (p<0.001), however 
females had a greater REM:NREM AHI ratio (p<0.001), reflecting greater REM-predominant 
apnea. We found a higher REM-NREM AHI ratio was associated with worse GCC performance (-
0.0035, 95%CI[-0.007, 0.000]) at Exam 5 in females, but not males. This association was driven 
by the Digit Span score, where poorer working memory performance associated with a higher 
REM-NREM AHI ratio (-0.0218, 95%CI[-0.042, -0.001]). Interestingly, while this relationship 
exists cross-sectionally, the REM:NREM AHI ratio did not influence the rate of cognitive decline. 
No sleep parameters impacted cross-sectional or longitudinal GCC performance in males.  
 
Conclusion: These results suggest REM-related respiratory disturbances may be a sex-specific 
risk factor for global cognition. REM sleep represents a period of heightened vulnerability, 
particularly for women, underscoring the importance of evaluating REM-specific OSA metrics in 
cognitive aging research.  
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Introduction: Military personnel returning from deployment to Iraq and Afghanistan frequently 
report persistent respiratory symptoms, often attributed to environmental exposures such as burn 
pits and airborne particulates. Prior studies have shown inconsistencies between these 
exposures and radiographic and spirometry findings. Traditional sleep metrics, such as apnea-
hypopnea index (AHI) and T90, have not demonstrated a clear relationship between burn pit 
exposure and sleep disordered breathing. Hypoxic burden (HB), a cumulative marker of degree 
and duration of hypoxemia during sleep-related respiratory events, provides thorough 
comprehensive assessment of hypoxemia and has been shown to have a higher correlation to 
comorbid cardiovascular disease. Our study evaluates the association between burn pit exposure 
and hypoxic burden in exposed military personnel.  
 
Methods: We conducted a prospective cross-sectional study of military personnel with a history 
of burn pit exposure and performed home diagnostic sleep apnea testing from Dec. 2025 to 
March 2026. Overnight oximetry and respiratory event data were collected from sleep studies and 
used to calculate hypoxic burden. Severity of hypoxic burden was based on established quintiles 
from prior studies and subsequently compared to measures such as  AHI and clinical 
questionnaires. 
 
Results: Data was collected from 6 subjects with burn pit exposure. Average hypoxic burden was 
31.42%min/hr, correlating with a severity in 2nd quintile. Average AHI was in the mild range at 
14/hr. Of the six subjects, one had no significant sleep apnea and 4 out of 6 subjects had mild 
severity. One patient had severe OSA with an AHI of 31/h and an associated HB of 81%min/hr, 
correlating with severity in the 4th quintile.  An excessive degree of somnolence was found in 4 out 
of 6 subjects (average ESS 11.8). 5 out of 6 subjects experienced some level of chronic dyspnea 
based on St. George’s Respiratory Questionnaire (SGRQ). 
 
Conclusion: Our study did not demonstrate clear association between burn pit exposure, hypoxic 
burden, and daytime symptoms.  While sample size was limited, the results suggest that the 
etiology of respiratory symptoms related to burn pit exposure may involve mechanisms not 
directly tied to oxygenation. Future research with larger populations and are warranted to fully 
evaluate this relationship. 

 

LBA 1512 
The Hypoxic Burden of Sleep Apnea Predicts Cardiovascular Outcomes in Patients with Heart 
Failure  



Authors and Institutions: Saki Tsumoto1,2, Minori Masaki1, Nanako Shiroshita3, Fusae Kawana3,4, 
Sayaki Ishiwata5, Hiroyuki Kitagawa1, Masashi Yanagisawa1,6, Takatoshi Kasai3,5 

1International Institute for Integrative Sleep Medicine(WPI-IIIS), Tsukuba Institute for Advanced 
Research, University of Tsukuba, Ibaraki, Japan; 2PhD program in Humanics, University of 
Tsukuba, Ibaraki, Japan; 3Department of Cardiovascular Respiratory Sleep Medicine, Juntendo 
University Graduate School of Medicine, Tokyo, Japan; 4Yumino Heart Clinic, Tokyo, Japan; 
5Department of Cardiovascular Biology and Medicine, Juntendo University Graduate School of 
Medicine, Tokyo, Japan; 6S’UIMIN Inc., Tokyo, Japan 
 
Introduction: The sleep apnea-specific hypoxic burden (SASHB) has gained attention as a 
practical metric for assessing the severity of sleep-disordered breathing (SDB). SASHB is defined 
as the integral of oxygen desaturation associated with respiratory events during sleep. As an 
indicator of hypoxic exposure that complements the limitations of the apnea–hypopnea index 
(AHI), SASHB has been reported to predict cardiovascular mortality more strongly than AHI. 
 
Heart failure (HF) is associated with high rates of readmission and mortality, making the 
identification of high-risk patients crucial. SDB frequently coexists in patients with HF, and a high 
AHI is a known risk factor for post-discharge mortality. However, it remains unclear whether 
SASHB measured during hospitalization predicts subsequent outcomes. This study aimed to 
clarify the impact of SASHB on the prognosis of HF patients.  
 
Methods: We used an existing database of patients hospitalized at Juntendo University Hospital 
in Japan between 2012 and 2018 who were diagnosed with acute HF and underwent 
polysomnography (PSG) during hospitalization. The database included baseline clinical 
characteristics, PSG data, and outcome data. 

SASHB was calculated using technician-scored respiratory events and oxyhemoglobin saturation 
data during PSG according to previously reported methods. Cardiovascular death or readmission 
for worsening HF was defined as the composite outcome. The impact of SASHB was evaluated 
using Kaplan–Meier curves, log-rank tests, and Cox proportional hazards regression analysis. 

Results: The analysis included 230 patients (mean age 67 years, 174 males, mean AHI 31.7, 
mean SASHB 96.2 min%/h). Evaluation of the relationship between AHI and SASHB revealed a 
power-law relationship. When added individually to the multivariable Cox proportional hazards 
model, AHI was not independently associated with the composite outcome, whereas SASHB 
was significantly associated with and improved discrimination. 
 
Conclusion: These results suggest that SASHB, which reflects both the duration and depth of 
hypoxic exposure, is useful for improving risk stratification in HF patients. Assessing SDB severity 
during hospitalization using this index may therefore be important. 
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Introduction: Obstructive sleep apnea (OSA) is a highly prevalent sleep disorder. The STOP-
BANG questionnaire is widely used to estimate the pretest probability of OSA. Although 
polysomnography (PSG) remains the diagnostic gold standard, home sleep apnea testing (HSAT) 
provides a more accessible alternative but is associated with a notable false negative rate. This 
study aims to evaluate factors associated with  false negative HSAT results in a U.S. Veteran 
population and to assess whether the STOP-BANG questionnaire accurately identifies at risk 
individuals across different demographic groups. 

Methods: This retrospective chart review included U.S. Veterans referred to the SLVHCS Sleep 
Center for evaluation of obstructive sleep apnea (OSA) between February 1, 2025 and January 30, 
2026. Eligible patients underwent home sleep apnea testing (HSAT) using the WatchPAT device. 
Patients were categorized into two groups: those with a positive HSAT (true positive, TP) and 
those with a negative HSAT followed by a subsequent positive polysomnography (PSG) (false 
negative, FN). Independent t- test and Chi-squared test were used to analyze differences 
between groups. 

Results: A total of 210 patients were included in the study (84.8% male, 15.2% female) with a 
mean age of 50.34 ± 13.51 years.Of these,106 patients had TP HSAT and 104 had FN HSAT. The 
STOP-BANG score was significantly lower in the FN compared with the TP group (3.09 ± 1.42 vs 
5.09 ± 1.63, p < 0.01). Depression was significantly more prevalent in the FN group (50 vs 27, p < 
0.01). In addition, patients in the FN group were more likely to have a neck circumference < 40 cm 
compared with the TP group (51 vs 25, p < 0.01). There were no significant differences between 
groups in age, race, body mass index (BMI), or total sleep time recorded during HSAT. 

Conclusion: These results highlight potential limitations of HSAT in certain patient populations. 
Further research is needed to determine whether patients with depression should proceed 
directly to PSG and whether the individual components of the STOP-BANG questionnaire should 
be weighted differently when calculating the overall score. 
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Introduction: Peripheral arterial tonometry (PAT) devices (such as WatchPAT®) rely on decreases 
in peripheral arterial blood flow due to sympathetic-related vasoconstriction to provide apneas, 
hypopneas count and index during sleep (pAHI). PAT-derived respiratory disturbance index (pRDI) 
is also reported. It includes respiratory related arousals (RERAs). It relies on increasing respiratory 
effort patterns, autonomic signals and movement to infer a respiratory origin. We hypothesized 
that patients with an elevated pRDI (>5/h) but a low pAHI (<5/h) had a greater periodic limb 
movements of sleep (PLMS) on in-lab polysomnography (PSG) when compared with patients with 
a low pRDI (<5/h) and a low pAHI (<5/h). 

Methods: Retrospective analysis of prospectively collected clinical and device-derived data from 
consecutive patients evaluated in the UChicago Sleep Center between August 2024 and February 
2026. Predefined demographic, clinical, and physiologic variables were systematically recorded 
and extracted from the electronic health record (EHR) and our report cloud database. AASM1A 
scoring criteria was used for all studies.  

Results: 94 patients underwent HSAT followed within 1-year by in-lab diagnostic or split 
polysomnography (PSG). 9 patients (9.57%) met inclusion criteria (pAHI<5 and pRDI>5/h). 5 were 
men and 4 were female. Mean age was 34.1-years±12.1. Average pAHI was 3.1±1.1/h, average 
pRDI=12.5±2.7/h. The average AHI on PSG was 9.6±7.2/h and PLMS index was 1.48±2.24/h. 

Conclusion: A minority of patients with a negative HSAT underwent confirmatory PSG. In 7/9 
patients, PSG revised the diagnosis to obstructive sleep apnea. The periodic limb movement 
index (PLMI) was low overall (mean 1.5 events/h), suggesting that periodic limb movements were 
unlikely to explain the elevated HSAT pRDI observed in this pilot cohort. Larger studies are 
needed to determine whether discordance between pAHI and pRDI may identify patients with 
non-respiratory arousals. 
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Introduction: The approval of tirzepatide has introduced a new treatment modality for obstructive 
sleep apnea. These medications play a role in the management of obesity; however, insurance 
challenges have become more frequent. These barriers have increased referrals for sleep studies 
to obtain medication coverage. The diagnostic yield and clinical characteristics of this patient 
population remain unclear. 

Methods: All home sleep studies (HST) in January 2026 were reviewed. Charts were evaluated to 
determine if HST was ordered for GLP coverage vs standard clinical referral. Demographics, 
referring provider, comorbidities, symptom documentation and HST metrics were collected.   

Results: Of the 111 HSTs performed, 17 (15.3%) were for GLP-related coverage. GLP referrals 
represented 44% (16/37) of all referrals from primary care. The 17 GLP referrals came from 
weight management (47.1%), internal medicine (41%), family medicine (5.9%), and sleep 
medicine (5.9%).  

Among GLP patients, comorbidities included prediabetes (35%), hyperlipidemia (47.1%), 
hypertension (52.9%), GERD (41.1%), CKD (5.9%), and asthma (47.1%).  Pretest documentation 
of symptoms was limited: STOP-Bang was absent in 65% of cases, snoring in 58.8%, witnessed 
apneas in 82.4%, excessive daytime sleepiness in 58.8%, Epworth in 94.1%, morning headaches 
in 94.1%, and poor sleep in 88.2%. 

GLP patients trended younger (41.1±11.3 vs 48.4±15.0 years) with higher BMI (40.4±10.6 vs 
35.6±7.0 kg/m²) though differences were not statistically significant. In GLP patients, mean AHI 
was 17±22.2, ODI 23.8±25.4, and 23.5% had nocturnal hypoxemia. 23.5% had negative studies, 
41.2% were mild, 11.8% moderate, 11.8% severe, and 11.8% suboptimal.  

In non-GLP patients, the mean AHI was 20.4±20.0 events/hour and ODI 23.5±20.3 events/hour, 
with 12.6% demonstrating nocturnal hypoxemia. Overall, 23.4% of studies were negative, 27.7% 
mild, 16.0% moderate, 25.5% severe, and 6.4% suboptimal. 

Conclusion: Insurance-driven referrals for sleep studies related to GLP coverage are increasingly 
common and comprise a large proportion of primary care referrals. About one-third of these 
studies are negative or suboptimal, and positive studies were mostly mild. Documentation 
regarding symptoms and usage of validated tests were low. Improved screening may better 
identify patients who would most benefit from testing and improve diagnostic yield. 
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Introduction: Socioeconomic and linguistic barriers often drive diagnostic disparities in sleep 
medicine, particularly within safety-net systems using external referral models. In August 2023, 
our urban safety-net hospital internalized its Home Sleep Testing (HST) program to better align 
diagnostic workflows with hospital-based financial assistance. This study evaluates how this 
transition impacted study completion rates across three years, specifically assessing the 
program’s ability to neutralize historical barriers related to insurance status, language, and social 
determinants of health. 

Methods: A retrospective cohort analysis was performed in March 2026 on sleep study orders 
across three 6-month intervals: Jan–Jun 2022 (Baseline), Jan–Jun 2023 (Transition), and Jan–Jun 
2024 (Post-Implementation). The primary outcome was study completion within 12 months. We 
utilized multivariate logistic regression identifying independent predictors of completion, including 
age, language preference, Social Determinants of Health (SDOH) strain, and insurance/coverage 
status (Traditional Insurance vs. Eskenazi Financial Assistance/Charity Plan). 

Results: The study included a total of 5,528 sleep study orders. In the 2022 baseline, patients on 
a Charity Plan were significantly less likely to complete their studies compared to insured patients 
(27.1% vs. 54.2%, OR: 0.42, p<0.001). Following the internalization of the HST program in August 
2023, the 2024 data demonstrated a “disparity inversion”: Charity Plan status became an 
independent predictor of higher completion rates (52.7% vs. 42.8%, OR: 1.62, p<0.01). 
Furthermore, while SDOH strain (financial/transportation) was a significant barrier at baseline 
(OR: 0.65, p=0.02), it was no longer a statistically significant predictor of non-completion in the 
2024 cohort (p=0.45). Notably, Spanish-speaking patients also showed significantly higher 
completion odds in the post-implementation period (OR: 1.24, p=0.04). 

Conclusion: By internalizing the HST program and aligning it with hospital-based financial 
assistance, we successfully neutralized socioeconomic and linguistic barriers to sleep 
diagnostics. This "disparity inversion" suggests that system-level barriers, rather than patient non-
compliance, drive historical inequities in sleep medicine. 
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Introduction: Pregnancy is a finite timeline for physiological change. As Dominguez Et al. outlines 
in the […] Consensus Guideline on the Screening, Diagnosis, and Treatment 
of Obstructive Sleep Apnea in Pregnancy, obesity, diabetes and disorders of hypertension are 
associated with risk of obstructive sleep apnea (OSA) in pregnancy. Treatment of OSA may 
be important for perinatal outcomes and quality of life for pregnant people. A prior retrospective 
analysis at our center demonstrated that <1% of our at-risk population of pregnant people were 
referred to sleep medicine over a 10-year period (2012-2022). We hypothesized that 
implementation of education to obstetric clinicians and availability of a dedicated clinic may 
increase access to at-risk pregnant people.   

Methods: Pregnant people referred from obstetrics to sleep medicine were prospectively 
evaluated at a single center between March 2025 and February 2026. Obstetric departments 
were provided education about risk factors for OSA in pregnancy and encouraged to refer patients 
to Sleep Medicine in a dedicated pathway. Inclusion criteria: Pregnant with Age ≥18y – 45y, who 
had pre-gravid BMI ≥ 25 and Snoring, or Hypertensive Disorder, or Gestational Diabetes.   

Results: Of 64 pregnant people referred, 21 were seen by Sleep Medicine (32.8%), 12 were 
scheduled but no-showed (18.8%), 23 never scheduled an appointment (35.9%), 8 were pending 
to be seen at the time of this abstract (12.5%). All subjects evaluated in Sleep Medicine were 
offered sleep study (n=21), 10 underwent sleep study (47.6%), 7 studies demonstrated OSA 
(70%), 5 studies demonstrated moderate to severe OSA (50%).  No statistical correlations 
between BMI and AHI (p=.62), and maternal age and AHI (p=.62). There was a lower rate of testing 
among Black/African Americans, but did not reach statistical significance (p=.553).   

Conclusion: While clinician education has likely improved the rate of referring at-risk pregnant 
people, only a fraction makes it to sleep testing. Although there is a limited n=10, the rate of OSA 
remains high, and therefore additional strategic patient education and pathways are needed to 
close the gap between the guideline and the bedside.   

Support (if any): Geisinger Health Plan Quality Fund 
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Introduction: Automated sleep study scoring algorithms are increasingly used by home sleep 
apnea tests (HSATs) to improve efficiency and standardization in sleep medicine. However, 
variability in scoring practices among providers may limit agreement between automated 
algorithms and provider-scored apnea–hypopnea index (AHI). Personalizing automated scoring 
configurations to individual providers may improve agreement and reduce variability. This study 
evaluated whether provider-specific algorithm optimization improves agreement with provider-
scored AHI and examined the effect of training dataset size on performance. 

Methods: This retrospective analysis included type 3 HSATs scored from January 2025 to February 
2026. Providers were included if they scored ≥50 studies and manually scored ≥50% of events. 
Eleven providers met inclusion criteria, contributing between 79 and 503 studies each. For each 
provider, 30 studies were randomly selected as a training pool for optimization, with the remaining 
studies reserved for evaluation. Performance of the HSAT algorithm optimization was compared 
with the standard default automated scoring configuration. Agreement between automated and 
provider-scored AHI was evaluated using Pearson correlation, mean bias, and Bland–Altman limits 
of agreement (LoA). Improvements from default to optimized configurations were assessed across 
providers using paired t-tests. 

Results: Prior to optimization, agreement between the HSAT autoscoring algorithm and provider 
scoring was high. The default automated configuration demonstrated a strong correlation with 
provider-scored AHI (r = 0.98), with a mean bias of 1.83 events/hour and Bland–Altman limits of 
agreement spread of 16.37 events/hour. Provider-specific optimization significantly improved 
overall agreement with provider-scored AHI. Mean Pearson correlation increased by +0.41 
percentage points compared with the default configuration (t = 2.14, p = 0.029). Mean bias 
improved by −0.80 events/hour (t = −1.71, p = 0.0587), indicating a trend towards reduced 
systematic error. Bland-Altman LoA width decreased by −1.30 events/hour (t = −2.38, p = 0.0193), 
demonstrating significantly narrower agreement boundaries. 

Conclusion: Automated scoring of HSAT studies demonstrated high baseline agreement with 
provider scoring. However, customizing automated scoring configurations to individual providers 
further improved agreement and reduced variability. These findings suggest that provider-specific 
optimization may further enhance the reliability, consistency, and clinical acceptance of 
automated sleep study scoring systems. 
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Introduction: PAP therapy remains the first line therapy for OSA. However, adherence remains a 
major barrier to long-term treatment. Patients may lose access to therapy when DME companies 
repossess devices due to noncompliance based on insurance requirements. These patients 
represent a vulnerable group at risk of worsening health outcomes. We aim to characterize 
patients whose PAP devices were repossessed and to understand patient-centered barriers to 
adherence in an urban safety-net population. 

Methods: Patients with PAP repossession from 2023-2025 were identified through DME records. 
Patients contacted to participate in a 12-question phone survey. Demographics, comorbidities, 
and sleep study metrics were collected.  

Results: 70 patients were contacted, 24 responded to phone calls and 17 agreed to participate. 
Mean age was 59.2±14, BMI 37.4±7.8, AHI 30.7±24.5, with 58.8% female. 52.9% of patients 
were African American, 29.4% Caucasian, 5.9% Hispanic and 11.8% other.   

Most patients were first-time CPAP users (88%). The most common barriers to adherence were 
mask intolerance (47%), lack of symptom improvement (23.5%) and pressure intolerance 
(17.6%). Patients reported ongoing symptoms off therapy including snoring (65%), daytime 
sleepiness (47%) and poor sleep quality (47%). 47% of patients noted symptomatic improvement 
while on therapy.  

Following device repossession, alternate therapies included retrial of CPAP (23.5%), an oral 
appliance (5.9%), while 52% received no further treatment of their OSA. No patients were 
prescribed positional therapy or hypoglossal nerve stimulation.  

Conclusions: PAP device repossession can be a significant barrier to care for patients with OSA 
in vulnerable populations. Many patients reported persistent symptoms after treatment 
discontinuation but over half were not transitioned to alternative therapies. These findings 
highlight opportunities to improve PAP adherence along with placing a greater emphasis on 
second-line treatment modalities. 

Support: None 
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Introduction: Patient experience is among the strongest predictors of long-term CPAP 
adherence. Comfort, fit, durability, and overall satisfaction with a mask directly influence whether 
patients remain engaged with therapy. As new manufacturers enter the CPAP mask market, real-
world evidence from extended in-home use is essential to evaluate novel products against 
established alternatives. 
 
Methods: A national, longitudinal, 90-day in-home evaluation was conducted among 
experienced, therapy-compliant CPAP users, of which a component focused on participants 
currently using full-face masks. Fifty adults ages 18–75 were enrolled and provided with a novel 
full-face mask. Participants were blinded with respect to sponsor identity. Participants completed 
structured surveys at 7, 30, and 90 days assessing overall satisfaction, comfort, ease of use, 
durability, Net Promoter Score (NPS), comparison to current prescribed mask, and willingness to 
switch. Data collection occurred from August to November 2025, with final analysis in December 
2025. Forty-four participants completed the full 90-day evaluation.  
 
Results: 90-day overall satisfaction with the novel full-face mask was 7.9/10 and overall comfort 
was 8.4/10, with scores remaining stable across all timepoints. NPS reached +43 at 90 days, with 
64% of users classified as promoters. Participants consistently rated the novel full-face mask 
comparable to or better than their current prescribed masks across comfort, fit, durability, and 
overall experience. Agreement that the mask was as good as or better than the current mask 
increased over the 90-day period. A majority indicated willingness to switch to the novel full-face 
mask and to continue use if received through resupply. Durability ratings remained high with no 
indication of accelerated wear. 
 
Conclusion: In this 90-day national in-home evaluation, experienced, therapy-compliant CPAP 
users demonstrated sustained satisfaction, comfort, and strong advocacy for the novel full-face 
mask. Performance was comparable to or exceeded that of established market-leading masks, 
supporting the viability of this novel mask as a competitive alternative for long-term CPAP users. 
 
Support: This study was funded by Inogen, Inc. and conducted by AMG Research. 
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Introduction: Patients with sleep-related hypoventilation carry a higher morbidity, mortality and 
readmission risk as compared to general population and patients with only sleep apnea. Accurate 
diagnosis during polysomnography (PSG) requires carbon dioxide monitoring, commonly via 
transcutaneous CO₂ (TcCO₂). Timely follow up is crucial for confirming the diagnosis, initiating 
therapy, and evaluating for underlying etiology. Despite this need, lack of follow up after PSG 
interpretation can lead to delays in treatment and care coordination. This quality improvement 
project is aimed to evaluate follow-up rates among patients diagnosed with sleep-related 
hypoventilation on PSG.  
 
Methods: We conducted a retrospective single center review of adult patients that had PSGs 
done with TcCO₂ monitoring in December 2025. Hypoventilation was defined according to 
American Academy of Sleep Medicine criteria as a transcutaneous or end-tidal CO₂ ≥55 mmHg 
for ≥10 minutes or an increase in CO₂ ≥10 mmHg to a value >50 mmHg during sleep for ≥10 
minutes. Baseline data included time to follow-up appointment, initiation of noninvasive 
ventilation, and documentation of further diagnostic evaluation 

Results: Seven patients met the diagnosis of sleep-related hypoventilation. None of these seven 
patients had a appropriate follow-up within 60 days. Three had appointments between 60-120 
days after the initial PSG.  Three patients had visits scheduled 6 months after the initial PSG. 
Three had appointments between 60-120 days after the initial PSG. One had no follow up 
scheduled. Three of the seven patients were prescribed PAP therapy. Two received their PAP 
machines between 30 and 60 days after initial study, and one had not received her PAP after 90 
days. 

Conclusion: Initial review demonstrated there was a substantial delay in follow up and treatment 
in patients diagnosed with hypoventilation. None of the patients in our cohort had follow-up 
within 60 days of diagnosis, and several experienced delays of up to six months or had no 
scheduled follow-up at all. Additionally those prescribed PAP faced delays in receiving their 
machine. These findings highlight gaps in care coordination after PSG interpretation for patients 
with sleep-related hypoventilation. Future quality improvement efforts will be focused identifying 
root causes and developing structured follow-up protocols aimed at reducing delay in care.  
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Introduction: Hypoglossal nerve stimulation (HGNS) is an established therapy for selected 
patients with obstructive sleep apnea (OSA) intolerant of positive airway pressure. Clinical trials 
demonstrate substantial reductions in apnea–hypopnea index (AHI); however, variability in 
treatment response and alignment between physiologic and patient-reported outcomes remain 
incompletely defined. We evaluated clinical outcomes following HGNS therapy in a clinical sleep 
practice cohort. 
 
Methods: We conducted a retrospective cohort study of patients treated with HGNS in a single-
center sleep practice. Clinical data were obtained from visits between December 2022 and 
December 2025; data abstraction and analysis were performed between January and February 
2026. Inclusion required complete baseline and post-titration polysomnography AHI data. The 
primary outcome was within-patient change in AHI. Secondary outcomes included responder 
rate (≥50% AHI reduction and post-treatment AHI <15), ≥30% and ≥50% AHI reduction, Epworth 
Sleepiness Scale (ESS) change, patient satisfaction, adverse effects, and follow-up utilization. 
Paired t-tests were used for comparisons. Subgroup analyses were performed according to 
baseline OSA severity. 
 
Results: Forty-one patients met inclusion criteria. Mean baseline AHI decreased from 32.0 to 
17.6 events/hour (mean reduction 14.4; 95% CI 6.6–22.3; p=0.0006), representing a 31.2% 
reduction. Post-treatment AHI <15 was achieved in 48.8% of patients; 63.4% achieved ≥30% 
reduction and 53.7% achieved ≥50% reduction, with 41.5% meeting strict responder criteria. 
Patients with severe OSA demonstrated greater absolute AHI reduction compared with moderate 
OSA (29.3 vs 10.9 events/hour), whereas responder rates were higher among those with 
moderate OSA (61.5% vs 45.0%). ESS improved by 1.5 points (p=0.08), with weak correlation 
between AHI and ESS change (r=0.29). Adverse effects occurred in 48.8%, predominantly mild, 
with no major complications. Mean follow-up visits were 3.17. 
 
Conclusion: HGNS therapy was associated with significant improvement in objective OSA 
severity with measurable variability in treatment response. The modest relationship between 
physiologic improvement and patient-reported outcomes highlights the importance of structured 
follow-up and comprehensive outcome assessment in patients treated with HGNS. 
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Introduction: Positive airway pressure (PAP) therapy remains the mainstay for treatment of 
obstructive sleep apnea (OSA).  However, management of patients with severe OSA requiring 
elevated PAP pressures often remains challenging due to discomfort, aerophagia and, in rare 
cases, cerebrospinal fluid leak in patients with a history of transsphenoidal surgery. With this 
study, we aim to ascertain if positional devices in combination with PAP therapy would result in 
lower PAP pressure requirements in the treatment of severe OSA. 

Methods: Between October 2025 to February 2026, three adult patients with a diagnosis of 
severe OSA (via home sleep study or polysomnogram) with residual AHI>5 events/hr despite 
maximal Bilevel PAP settings of 25/21 cm H20, or treatment emergent central sleep apnea with 
maximal Bilevel PAP settings were evaluated. Each patient underwent a repeat PAP titration 
polysomnogram in combination with a positional device. Primary outcomes measured were 
optimal PAP pressure in combination with positional therapy. Future outcomes to be assessed 
include comfort and compliance with therapy. 

Results: Three patients with severe OSA (baseline AHI values of 61.8, 85.9, and 92 events/hour) 
with substantial time in the supine position: Patient A 68.7%, Patient B 100% and Patient C  
83.1% of the total sleep time. Prior to positional therapy, PAP settings were 25/16 cm H20, 25/19 
H2O with backup rate (Due to emergence of treatment emergent central sleep apnea), and 23/19 
cm H₂O, with residual AHIs of 14, 1.9, and 5.1 events/hour, respectively. Following the addition of 
positional therapy, Patient A achieved a residual AHI of 0 events/hour at Bilevel PAP 25/19 cm 
H2O, Patient B was successfully managed with CPAP 16 cm H₂O without a backup rate and 
residual AHI of 1.9 events/hour, and Patient C required CPAP 15 cm H₂O with residual AHI 2.6 
events/hour. Overall, two of three patients demonstrated substantial reductions in required PAP 
pressures while maintaining adequate control of respiratory events. 

Conclusion: Positional therapy in combination with PAP therapy can provide an effective and 
alternative treatment option in patients with difficult to treat OSA. Larger studies are required to 
ascertain guidelines for positional therapy in combination with PAP therapy. 

Support: None 
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Introduction: CPAP adherence is influenced by psychological (e.g., self-efficacy) and social (e.g., 
partner support) factors. Recent secondary analyses also suggest that physiological traits (e.g., a 
low arousal threshold [ArTH]) may be associated with poor adherence. However, the 
retrospective nature of these analyses and lack of psychosocial factors may limit their 
generalizability. We thus aimed to prospectively assess the relationship between physiological 
traits and CPAP adherence while adjusting for established psychosocial factors in real-world 
settings.  

Methods: We analyzed data from a prospective observational cohort, NICEPAP Study 
(NCT05067088), including adults newly diagnosed with OSA and prescribed CPAP at the Yale 
Sleep Center. Those requiring oxygen, ventilators, or with unstable medical conditions were 
excluded. Before CPAP initiation, we measured physiological traits from polysomnography and 
assessed psychosocial adherence predictors. Primary outcome was average weekly CPAP usage 
(hours/night) over 6 months. We used a general mixed linear model to account for CPAP use 
overtime to assess associations of ArTH, loop gain (LG), collapsibility, and muscle compensation 
(and their interactions) with CPAP use.  We then adjusted for OSA severity and psychosocial 
adherence predictors.  

Results: Among 262 participants, 50% were female, 66% White, 20% Black, and 66% exhibited 
obesity. Mean age was 53.0±15.0 years with apnea-hypopnea index (AHI) of 29.4±21.4 
events/hour, mean insomnia severity of 14, and 40% exhibiting Epworth Sleepiness Scale >10. 
CPAP use declined from an average (95% CI) of 4.7 (4.4, 5.0) hours/night at week 1 to 3.6 (3.2, 
4.0) hours/night by week 26. In a physiological trait only model, none of the linear terms were 
associated with adherence (p-values >0.110). Notably, a low ArTH especially in those with mild 
collapsibility (-0.40 hours/night) or with high compensation (-0.45 hours/night) was associated 
with decreased CPAP use. When adjusted for the psychosocial variables, only decreasing 
collapsibility (-0.74 hours/night per SD) and low or high LG (-0.23 hours/night per SD) were 
associated with decreased CPAP use.  

Conclusion: In this real-world, prospective evaluation of physiological predictors of CPAP 
adherence, ArTH alone was not independently associated with CPAP use. However, extremes of 
LG and mild collapsibility predicted decreased CPAP use independently of the established 
psychosocial adherence factors.   
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Introduction: Non-invasive neuromuscular electrical stimulation (NMES) may offer an alternative 
therapeutic option for individuals with Obstructive Sleep Apnea (OSA) or primary snoring, who 
were unable to tolerate first line treatment. Data from a randomised controlled trial supports the 
efficacy of NMES treatment in improving OSA outcomes, snoring and sleepiness; however, the 
treatment effect on a range of patient-reported outcomes in a large real-world population has not 
been examined.  
 
Methods: This report presents clinical data from 472 patients completing intra-oral NMES 
treatment (eXciteOSA® by Signifier Medical Technologies). This device delivers intraoral 
stimulation for 20 minutes daily over an initial 6-week period, followed by twice weekly sessions 
to sustain therapeutic benefits. Surveys are completed at the start of treatment, after completing 
the initial 42 treatment sessions, and at regular intervals thereafter. Patient reported outcomes 
(PRO) included the sleep disturbance (PROMIS-SD) and sleep related impairment (PROMIS-SRI), 
depression (PHQ-8), work impairment (WPAI) and functional outcomes (FOSQ-10). Bayesian 
linear mixed models were used to analyse pre- to post-treatment changes.   

Results: Primary outcome analyses were completed in January 2026, after the regular abstract 
deadline. The posterior probabilities of an improvement in scores in sleep disturbance (mean 
change -6.1, 94% HDI: -3.8 to -8.5) sleep-related impairment (mean change -10.0, 94% HDI: -5.4 
to -14) and depression (mean change -3.5, 94% HDI: -1.7 to -5.2) at posttreatment were greatest 
and varied between 99.8 to 100%. These effects remained when controlling for age, gender, 
treatment adherence, mean treatment intensity and variance in intensity. Exploratory sensitivity 
analysis indicated similar results for those ≥ 65 years.  
 
Conclusion: The results from this report highlight the potential impact NMES therapy has on 
patient reported outcomes. These findings are in support of a prior randomised placebo-
controlled trial and several observational cohort studies for NMES as treatment for mild OSA and 
primary snoring.  
 
Support: Drs Crawford and Jones received consulting fees from Signifier Medical Technologies for 
conducting the analysis and write up of the results. Analyses were done independently of Signifier 
Medical Technologies. Dr. Parthasarathy has no financial interests or financial relationship with 
Signifier Medical Technologies.  
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Introduction: IHL-42X is Incannex’s proprietary combination product containing dronabinol and 
acetazolamide for treatment of obstructive sleep apnea (OSA). This product produces a 
synergistic treatment mechanism by the dual effects of dronaninol (synthetic form of delta-9-
tetrahydrocannabiol) which reduces upper airway collapsibility by activating upper airway 
muscles by targeting the CB1 receptors combined with acetazolamide (carbonic anhydrase 
inhibitor) that stabilizes respiration by lowering the carbon dioxide apnea threshold by producing a 
mild level of metabolic acidosis. 

Methods: Three clinical trials have been completed supporting the safety and efficacy of IHL-
42X. In a proof-of-concept crossover study comparing three strengths of dronabinol and 
acetazolamide administered as independent dosing units in subjects with OSA there was a 
statistically significant reduction in apnea hypopnea index (AHI) and oxygen desaturation index 
(ODI) during IHL-42X treatment periods compared to placebo. Positive trends in patient reported 
sleep quality were also observed.  
 
Results: A subsequent study conducted in 125 healthy volunteers showed similar bioavailability 
and pharmacokinetics between the proprietary IHL-42X fixed dose combination and dronabinol 
and acetazolamide administered separately as individual reference compounds.  
 
The proprietary IHL-42X formulation was also tested in a Phase 2 safety and efficacy study in an 
OSA population. Similar to the proof-of-concept study, statistically significant reductions in AHI 
and ODI were observed in the IHL-42X treatment along with subjective reports of improved sleep 
quality. No serious adverse events were reported in the randomised trial, with only one adverse 
event graded as severe. The majority of adverse events were mild or moderate adverse side 
effects and consistent with what has been reported for acetazolamide and dronabinol in the 
literature, such as somnolence, paraesthesia and brain fog. 
 
Conclusions: An update on the current development status of IHL-42X will be presented at the 
conference. 
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Introduction: Glucagon-like peptide-1 receptor agonist (GLP-1 RA) therapy has been increasingly 
used for treating obesity complicated by obstructive sleep apnea (OSA). However, data describing 
real-world uptake among an OSA population are limited.  
 
Methods: We queried TriNetX for adult patients with an OSA diagnosis (entered on ≥2 encounters 
from 1/1/2022–9/30/2025), available demographic data, and who were GLP-1 RA-naïve prior to 
OSA diagnosis. Data were downloaded and analyzed in 3/2026. GLP-1 RA prescriptions 
(semaglutide, tirzepatide, dulaglutide, liraglutide, exenatide, lixisenatide, albiglutide) were 
analyzed through RxNorm codes. OSA-specific eligibility could not be assessed due to lack of 
apnea-hypopnea index data; thus, GLP-1 RA eligibility was defined using broader FDA-approved 
criteria (type II diabetes or body mass index [BMI]≥27 kg/m2 with a weight-related comorbidity). 
Quarterly incidence proportion of the first GLP-1 RA prescribed to GLP-1 RA-naïve OSA patients 
was calculated from Q3 2022–Q2 2025 (additional quarters excluded due to reporting lag).  
 
Results: Among 443,266 OSA patients who were GLP-1 RA-naïve (mean age, 59.1±15.6 years; 
BMI, 35.3±7.3 kg/m2; 55.9% male), 398,337 (89.9%) met eligibility criteria. Patients with a GLP-1 
RA had significantly higher BMI than those without (38.6±6.7 versus 34.9±7.2 kg/m2, p<0.001). 
Among eligible patients, 51,309 (12.9%) initiated a GLP-1 RA after OSA diagnosis. The incidence 
proportion of new GLP-1 RA prescriptions initially increased from 1.3% in Q3 2022 to 1.7% in Q1 
2023, subsequently falling to 1.1% in Q4 2023 and increasing again to 1.6% by Q2 2025. The 
distribution of initiated agents shifted, with dulaglutide comprising 20.0% and liraglutide 12.7% of 
new prescriptions in Q3 2022; these fell to 4.4% and 1.0%, respectively, by Q2 2025. Over the 
same period, semaglutide increased from 59.7% to a peak of 71.8% of new prescriptions in Q2 
2023, but declined to 32.3% by Q2 2025. Tirzepatide increased from 5.8% in Q3 2022 to 62.2% in 
Q2 2025.  
 
Conclusion: In this large EHR cohort, incidence of GLP-1 RA prescriptions fluctuated between 
1.1%–1.7% from 2022–2025. Nearly 90% of patients met eligibility criteria. The distribution of 
agents shifted, with dulaglutide and liraglutide prescriptions declining and tirzepatide emerging as 
the predominant agent prescribed in recent fiscal quarters.  
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Introduction: Tirzepatide (TZP), a GIP/GLP-1 receptor agonist (RA), reduced obstructive sleep 
apnea (OSA) symptoms and body weight, and improved cardiometabolic parameters in adults 
with obesity in the SURMOUNT-OSA trial. However, real-world evidence in patients with OSA is 
limited. This study evaluated 12-month real-world outcomes in GLP-1RA-naïve adults with 
obesity and OSA treated with TZP. 

Methods: This retrospective cohort study used Optum’s de-identified Market Clarity Data 
(Optum® Market Clarity), with an index window from November 2023–June 2024 (analyses 
conducted between December 2025–January 2026). Adults with obesity (baseline BMI ≥30 
kg/m2) and OSA, without diabetes, who were eligible for anti-obesity medication, GLP-1RA-naïve 
(no GLP-1RA use during the 12 months pre-index), initiated TZP (2.5–15 mg), and were persistent 
for 12 months (no medication gap ≥45 days) were included in the study. A post-hoc subgroup 
analysis evaluated participants who escalated to high-dose TZP (≥10 mg) by the end of 6 months 
after initiation. Outcomes included post-index changes from baseline in weight, BMI, and 
cardiometabolic parameters. 

Results: The overall cohort (N=549) included patients treated with any dose of TZP, irrespective 
of dose escalation. A subset (N=292; 53.2%) escalated to high-dose TZP. At index, most patients 
in the overall cohort initiated TZP at 2.5 mg (87.8%). Among participants in the overall cohort, with 
pre- and post-index data available at 12 months (N=159), TZP doses closest to weight change 
were predominantly ≥10 mg (10 mg: 27.0%; 12.5 mg: 16.4%; 15 mg: 31.4%). Mean weight and 
BMI decreased by 19.5 kg (16.4%) and 6.8 kg/m2 (16.5%), respectively. Mean systolic and 
diastolic blood pressure (BP) decreased by 5.4 mmHg (3.6%; N=144) and 2.6 mmHg (2.5%; 
N=144), respectively. Among participants who escalated to high-dose TZP, weight and BMI 
decreased by 21.3 kg (18.2%; N=79) and 7.5 kg/m2 (18.5%; N=79), respectively. Systolic and 
diastolic BP decreased by 4.3 mmHg (2.8%; N=74) and 3.0 mmHg (3.2%; N=74), respectively. 

Conclusion: In this first real-world analysis of adults with obesity and OSA receiving TZP for 12 
months, TZP treatment was associated with reduced weight and BMI and improved 
cardiometabolic parameters, supporting its clinical benefit. 

Support: Funded by Eli Lilly and Company 
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Introduction: Gold standard treatment for obstructive sleep apnea (OSA) is positive airway 
pressure (PAP) therapy, combined with weight management strategies for patients with obesity.  
Recently, a glucagon-like peptide-1 receptor agonist (GLP-1) was approved to treat OSA in 
patients with obesity.  This real-world analysis examines PAP and GLP-1 use among OSA patients 
before and after medication approval to treat OSA in late December 2024.  

Methods: This analysis was conducted in March 2026 on newly available administrative claims 
data (n=453,116) through September 2025.  Adults diagnosed with OSA by a sleep test (index) in 
2024 or 2025 with ≥1 year of enrollment prior to index and without previous GLP-1 use were 
included. Rates of PAP and new GLP-1 prescription fills, time to therapy, and demographic and 
clinical differences across therapies were described.   

Results: From 2024 to 2025, the percentage of patients with OSA with a new GLP-1 prescription 
fill within 90 days after index rose from 2.1% to 3.0%.  Approximately half of those patients also 
received a PAP device within 90 days, with the overall rate of PAP therapy within 90 days 
remaining stable (~41%) from 2024 to 2025.  In general, the average time in 2025 from index to a 
new GLP-1 prescription fill was 80 days, versus 53 days for PAP therapy.  PAP claims were largely 
concentrated in the first 90 days after index, while new GLP-1 prescription fills gradually 
increased in the 6 months post-index.  There were significant demographic and clinical 
differences across therapies (PAP only, GLP-1 only, PAP/GLP-1 combination).  Those with a GLP-1 
(either alone or in combination with PAP) were more often female, with obesity, and higher 
comorbidity burden, particularly cardiometabolic conditions.  

Conclusion: In the first year following GLP-1 approval for OSA, real-world use increased 
modestly but remained limited, while PAP therapy continued to be initiated earlier and in 
substantially more patients. GLP-1 use was concentrated in cardiometabolic conditions, 
indicating treatment of obesity-related risk rather than primary management of OSA. These 
findings indicate that PAP remains a foundational therapy in early OSA management, with 
pharmacologic treatment emerging as a complementary strategy in higher-risk phenotypes. 

Support: Resmed 
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Introduction: Idiopathic hypersomnia (IH) is a chronic neurological disorder associated with 
excessive daytime sleepiness (EDS) and sleep inertia. This study examined the safety and 
effectiveness of long-term administration of pitolisant in adults with IH. 
 
Methods: In this open-label phase 3 study (NCT05458128), adult patients with IH received 
pitolisant once daily (8.9-35.6 mg) for up to approximately 3 years (data availability: January 
2026). Enrolled patients had completed the placebo-controlled, randomized withdrawal, phase 3 
INTUNE study. Safety measures included treatment-related treatment-emergent adverse events 
(TR-AEs). 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 T-score); Sleep Inertia Questionnaire (SIQ); 
Functional Outcomes of Sleep Questionnaire, short version (FOSQ-10); Patient Global 
Impression of Severity (PGI-S) of EDS; and Clinician Global Impression of Severity (CGI-S) of IH. 
Effectiveness measures were evaluated at baseline (n=119), Week 4 (n=119), and Months 7 
(n=100), 13 (n=88), 19 (n=70), and 25 (n=42).  
 
Results: A total of 119 patients received ≥1 dose of pitolisant (mean±SD age, 40.1±12.0 years; 
79.8% female), and 62 (52.1%) completed the study. The median duration of pitolisant exposure 
was 97.0 weeks (range, 3.0-151.0 weeks), and 65.8% of patients titrated to the maximum dose of 
35.6 mg. TR-AEs were reported in 30 (25.2%) patients. The most frequent TR-AEs were insomnia 
(6.7%), headache (5.9%), dizziness (2.5%), and weight increased (2.5%). Serious adverse events 
were reported in 6 patients; none were treatment-related. The effectiveness measures improved 
from baseline to Week 4 and remained stable through Month 25. Effectiveness measures 
presented as baseline mean±SD and range of the mean±SD change (Δ) from baseline across 
timepoints (baseline [lowest-highest Δ baseline]): ESS, 11.4±4.7 (-3.0±5.8, -4.0±5.5); IHSS, 
27.9±8.5 (-5.7±8.2, -6.4±8.2); PROMIS-SRI, 59.5±6.8 (-3.8±8.4, -5.2±9.2); SIQ, 59.2±19.6 (-
7.7±16.9, -9.8±15.7); FOSQ-10, 13.0±3.3 (1.7±2.6, 2.4±3.6); PGI-S of EDS, 3.3±1.0 (-0.6±1.2, -
0.7±1.3); and CGI-S, 3.1±0.9 (-0.7±1.1, -0.9±1.1). 
 
Conclusion: Pitolisant was generally safe and well tolerated in this long-term study in patients 
with IH, and the safety/tolerability profile was consistent with the established safety profile of 
pitolisant in patients with narcolepsy. Pitolisant showed clinically meaningful and sustained 
improvements in multiple symptoms of IH across a >2-year dosing period. 
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Introduction: Narcolepsy is a chronic neurological disorder of sleep-wake instability, 
characterized by excessive daytime sleepiness (EDS) and cataplexy. Pitolisant is a selective 
antagonist/inverse agonist of the histamine H3 receptor that is approved for treatment of EDS or 
cataplexy in patients 6 years of age and older with narcolepsy. The aim of this study was to 
examine if pitolisant gastro-resistant formulation (HBS-201) can be initiated at the therapeutic 
dose range of 17.8 mg without titration in adults with narcolepsy.  
 
Methods: This open-label, phase 1b study conducted in patients aged ≥18 years with narcolepsy 
consisted of a 2-week treatment period and a 30-day follow-up period (ClinicalTrials.gov: 
NCT07051252). Patients received 17.8 mg of HBS-201 during week 1 of the treatment period and 
35.6 mg during week 2. Safety outcomes included treatment-emergent adverse events (AEs), 
physical examinations, vital signs, electrocardiograms (ECGs), laboratory measurements, and the 
Columbia-Suicide Severity Rating Scale (C-SSRS). This analysis was completed in January 2026. 
 
Results: A total of 46 patients received ≥1 dose of HBS-201 (mean [SD] age, 39.3 [12.8] years; 
71.7% female). The mean (SD) Epworth Sleepiness Scale score at baseline was 17.0 (3.5), and 
24 patients (52.2%) had a diagnosis of narcolepsy type 2. Forty-two patients (91.3%) reached the 
maximum HBS-201 dose of 35.6 mg and completed study treatment. Of the 4 patients who did 
not reach the maximum dose, 2 discontinued study treatment due to the site dispensing the 
wrong study drug, 1 discontinued due to an AE (feeling hot), and 1 withdrew consent. The safety 
and tolerability profile of HBS-201 was consistent with the established safety profile of pitolisant. 
No clinically meaningful or significant changes in vital signs, physical examinations, ECGs, or 
laboratory measurements were reported, and no patients reported suicidal ideation or behavior. 
 
Conclusion: In this dosing optimization study, adult patients with narcolepsy were able to initiate 
and tolerate HBS-201 at the therapeutic dose range of 17.8 mg without titration. The safety profile 
of HBS-201 in adult patients with narcolepsy was consistent with the established safety profile 
observed in pitolisant clinical trials, with no new safety signals detected. 
 
Support: Harmony Biosciences 
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Introduction: Individuals with narcolepsy and idiopathic hypersomnia have an increased 
cardiovascular (CV) and cardiometabolic (CM) burden. This study was conducted to understand 
real-world changes in CV and CM biomarkers among individuals initiating low-sodium oxybate 
(LXB). 
 
Methods: This retrospective pre–post study used electronic health records in the Optum® Market 
Clarity database for individuals with ≥1 pharmacy claim for LXB from 21 July 2020–31 December 
2023. Baseline values of common CV, metabolic, lipid, and liver biomarkers were calculated as 
the mean of all values observed for each individual during the baseline period (12 months prior to 
LXB initiation [index date]). Follow-up biomarker values were extracted ≥30 days but within 6 
months after the index date and calculated as the mean of all values observed for each individual. 
Descriptive analyses (mean change from baseline to follow-up) were conducted overall and 
stratified by sex; data analyses and interpretation were completed in December 2025. P values 
are nominal. 

 
Results: Among eligible individuals (n=821), the mean age was 43.6 years; the majority were 
female (72.0%) and White (85.8%). In the overall population, statistically significant decreases 
from baseline to follow-up were observed for lipid biomarkers, including mean non–high-density 
lipoprotein cholesterol (non-HDL) (n=94; 138.8 to 130.6 mg/dL; change: −8.2 mg/dL; P=0.025) 
and mean triglycerides (n=95; 150.5 to 130.3 mg/dL; change: −20.2 mg/dL; P=0.031). These 
changes were numerically larger in females than in males. There were no statistically significant 
differences from baseline to follow-up in body mass index (n=737; 29.4 to 29.4 kg/m2; change: 
0.01 kg/m2; P=0.90) or hemoglobin A1c (n=77; 6.3% to 6.3%; change: −0.01%; P=0.89). 

 
Conclusion: The study findings provide the novel observation of reduction in non-HDL and 
triglycerides after LXB initiation, a finding that merits additional evaluation for potential risk 
mitigation as these markers are associated with future CV/CM risk. 

 
Support: Jazz Pharmaceuticals 

  



LBA 1533 
Changes in Patient-Reported Symptoms After Switching from High- to Low-Sodium Oxybate in 
Participants with Narcolepsy in the XYLO Study 

Authors and Institutions: Virend K. Somers, MD, PhD1; Yves Dauvilliers, MD, PhD2; Deborah A. 
Nichols, MS3; Sarah C. Markt, ScD, MPH3; Christine Baranak, MA4; Jing Dai, PhD3; Thomas J. 
Measey, PhD4; Marisa Whalen, PharmD4; William B. White, MD5 

1Mayo Clinic Department of Cardiovascular Medicine, Rochester, MN, USA; 2Sleep and Wake 
Disorders Centre, Department of Neurology, Gui de Chauliac Hospital, Montpellier, France; 3Jazz 
Pharmaceuticals, Palo Alto, CA, USA; 4Jazz Pharmaceuticals, Philadelphia, PA, USA; 5Calhoun 
Cardiology Center, University of Connecticut School of Medicine, Department of Medicine, 
Farmington, CT, USA  

Introduction: Excess sodium intake is linked to a higher risk of adverse cardiovascular outcomes. 
Individuals with narcolepsy are at increased risk for hypertension and adverse cardiovascular 
outcomes. In the XYLO study (NCT05869773), people with narcolepsy switching from high- (SXB) 
to low-sodium oxybate (LXB) reduced daily medication-related sodium intake by a mean (SD) of 
1338.8 (190.7) mg, paralleled by 24-hour urinary sodium reduction (median change, −1288 
mg/day) and clinically meaningful reductions in 24-hour ambulatory systolic blood pressure (BP) 
of −4.1 mmHg (LSM change; 95% CI: −6.9, −1.4). Given these changes associated with sodium 
reduction, the present analysis examined patient-reported symptoms associated with 
sodium/fluid imbalance (edema, diaphoresis, and nocturia) after switching from SXB to LXB. 
 
Methods: XYLO was a multicenter, single-arm, open-label study in people with narcolepsy and 
stage 1 hypertension (office BP: 130–155/≤95 mmHg). Prespecified exploratory endpoints of the 
Patient Global Impression of Severity (PGI-S; administered at baseline and end-of-treatment 
[EOT] visits) and Patient Global Impression of Change (PGI-C; administered at EOT only) 
assessed the impact of switching from SXB to LXB on edema, diaphoresis, and nocturia. Data 
were analyzed/interpreted in January 2026. 
 
Results: Among 37 participants who switched from SXB to LXB, completed a valid EOT visit, and 
had baseline and EOT PGI-S data, 70.3% were female, mean (SD) age was 45.2 (11.5) years, 
office BP was 138.2 (6.0)/84.8 (6.6) mmHg, and SXB dosage was 8.2 (1.1) g/night. Compared 
with baseline, after 6 weeks of LXB, 29.7%, 64.9%, and 5.4% of 37 participants reported their 
edema severity improved, stayed the same, or worsened, respectively; corresponding results for 
diaphoresis were 40.5%, 54.1%, and 5.4% and for nocturia were 40.5%, 45.9%, and 13.5%. At 
the end-of-treatment visit, PGI-C results showed that 32.4%, 29.7%, and 35.1% of 37 
participants perceived improvements/reductions in edema, diaphoresis, and nocturia, 
respectively.  
 
Conclusion: Six weeks after switching from SXB to LXB, qualitative improvements in edema, 
diaphoresis, and nocturia were reported by a meaningful proportion of participants with 
narcolepsy. Along with the previously reported reduction in ambulatory systolic BP, these new 



results further highlight the clinical benefits of lowering sodium exposure in individuals with 
narcolepsy. 
 
Support: Jazz Pharmaceuticals. 
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Introduction: Low-sodium oxybate (LXB; Xywav®) is approved in the US for treatment of 
cataplexy or excessive daytime sleepiness in patients ≥7 years of age with narcolepsy and for 
treatment of idiopathic hypersomnia in adults. Individualization of LXB dosing is important for 
optimizing effectiveness and tolerability. This post hoc study analyzed the dosing combinations 
utilized and adverse events (AEs) most challenging to manage during treatment optimization in 
participants from the phase 4, prospective, open-label DUET study (NCT05875974). Data from 3 
cohorts were assessed: idiopathic hypersomnia, narcolepsy (optimized LXB ≤9 g/night), and 
narcolepsy >9 g (optimized LXB >9 g/night). 
 
Methods: During a 2–8-week LXB titration period, investigators optimized dosing for each 
participant per provided dosing guidance documents based on expert consensus 
recommendations and LXB prescribing information (regimens: once- or twice-nightly [idiopathic 
hypersomnia]; twice-nightly [narcolepsy]). Electronic clinician-reported dosing forms captured 
weekly details for each titration step to understand rationale for dosage changes. AEs that were 
most challenging to manage were recorded at end of the titration period, prior to a 2-week stable-
dose period (SDP). Data analyses were completed in December 2025. 
 
Results: In the 3 cohorts, n=41 (idiopathic hypersomnia), n=36 (narcolepsy), and n=45 
(narcolepsy >9 g) participants completed the SDP. At SDP, the number of unique dosing 
combinations were 18 (idiopathic hypersomnia; 15/41 [36.6%] once-nightly, 26/41 [63.4%] 
twice-nightly), 21 (narcolepsy; 24/36 [66.7%] with symmetric doses), and 12 (narcolepsy >9 g; 
41/42 [97.6%] with asymmetric doses). The most common total nightly dosages were 9 (n=7; 
17.1%; twice-nightly) and 6 g (n=5; 12.2%; once-nightly) for idiopathic hypersomnia; 9 (n=7; 
19.4%) and 7.5 g (n=6; 16.7%) for narcolepsy; and 12 (n=21; 46.7%) and 10.5 g (n=5; 11.1%) for 
narcolepsy >9 g. Mean (range) times to reach stable dose for idiopathic hypersomnia, narcolepsy, 
and narcolepsy >9 g cohorts were 41.4 (14–62), 42.4 (12–67), and 49.3 (16–98) days, 
respectively. Most clinicians reported “none” for most challenging AE to manage (41.9%–67.6% 
across cohorts); 5.4%–16.1% reported nausea (after first dose). 

Conclusions: LXB dosing can be incrementally adjusted to optimize effectiveness and 
tolerability, resulting in unique once- or twice-nightly dosage regimens that help meet individual 
patient needs. 
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Introduction: Consensus recommendations and expert opinion emphasize the importance of 
flexible, individualized dosing regimens with low-sodium oxybate (LXB, Xywav®) to balance 
efficacy and tolerability and address patient needs. LXB is an oral solution approved by the United 
States Food and Drug Administration for individuals aged ≥7 years with narcolepsy and adults 
with idiopathic hypersomnia (IH). LXB is administered as a twice-nightly regimen, ≤9g total 
dosage (symmetrically or asymmetrically divided) for adults with narcolepsy or IH and as a once-
nightly regimen, ≤6g total dosage for adults with IH. This analysis describes real-world drug 
utilization and individualized LXB dosing patterns for narcolepsy or IH in clinical practice. 
 
Methods: This retrospective analysis evaluated adults (≥18 years) enrolled in the Risk Evaluation 
and Mitigation Strategy (REMS) for LXB from January 1, 2019, to April 30, 2024. Data for those 
with narcolepsy or IH prescribed stable LXB treatment, defined as >90 days of exposure to a given 
dosing regimen (ie, no dosage changes for >90 days), were analyzed/interpreted in 01/2026. 
Prescribed LXB dosing regimens, including conventional (ie, total dosage ≤9g split twice nightly or 
once-nightly dosage ≤6g) and others, were summarized descriptively.  
 
Results: Of 14,613 patients analyzed, the most commonly prescribed LXB dosing regimen was 
total dosage ≤9g, split twice nightly (ie, a conventional regimen) in 13,318 (91.1%; narcolepsy, 
n=10,861; IH, n=2457). Other regimens prescribed were once-nightly LXB (any dosage; 
conventional for total dosage ≤6g) in 297 (2.0%) patients with narcolepsy and 780 (5.3%) with IH, 
total nightly dosages >9g in 127 (0.9%) with narcolepsy/IH, and ≥3 nightly dosages in 91 (0.6%) 
with narcolepsy/IH. The most frequently prescribed once-nightly regimens overall were 3g, 4.5g, 
and 6g (highest frequency: narcolepsy, 4.5g; IH, 6g). The most frequently prescribed regimens >9g 
were 9.5g, 10g, and 12g. The regimen most frequently split into ≥3 dosages was 9g.  
 
Conclusion: Formulation as an oral solution enables LXB to be prescribed in tailored, 
personalized dosing regimens. Real-world data show that while >90% of regimens were 
conventional/as indicated in the prescribing information, a notable variety of other regimens were 
used when clinically needed, demonstrating the feasibility of individualized, patient-centered 
care. 
 
Support: Jazz Pharmaceuticals. 
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Introduction: Idiopathic hypersomnia (IH) is a rare, chronic sleep disorder characterized by 
excessive daytime sleepiness, unrefreshing sleep, and sleep inertia that has a strong negative 
effect on daily life. Immediate-release mixed-salt oxybates (IR-OXB) is currently the only US Food 
and Drug Administration–approved treatment for IH. The most common dose regimen of IR-OXB 
is twice nightly (bedtime and 2.5-4 h later), which may be challenging for patients with IH with 
sleep inertia. The pharmacokinetic profile of extended-release sodium oxybate (ER-SXB) provides 
drug coverage over the entire sleep period with a single, full dose at bedtime. Efficacy and safety 
of ER-SXB was investigated for treatment of IH in the phase 3, multicenter, double-blind, 
randomized withdrawal (DBRW) trial REVITALYZ (NCT06525077). 

Methods: Adults with a primary diagnosis of IH, total Epworth Sleepiness Scale (ESS) score >11 
(for those not taking IR-OXB), and average total nightly sleep >7 hours were eligible. Stable use of 
stimulants/alerting agents was permitted. Prior treatment with ER-SXB, current or past substance 
use disorder, ongoing or recent major depressive episode, hypersomnia due to another cause, and 
apnea-hypopnea index ≥15 were exclusionary. ER-SXB dose was titrated over a 10-week period 
(target, 7.5 g; maximum, 9 g), followed by a 2-week stable-dose period and a 2-week DBRW 
period in which participants were randomly assigned 1:1 to continue ER-SXB or switch to 
placebo. Efficacy was assessed as worsening of symptoms (placebo group vs ER-SXB group) 
from week 12 to 14 in total scores on ESS (primary), Idiopathic Hypersomnia Severity Scale (key 
secondary), and Functional Outcomes of Sleep Questionnaire; and Patient (key secondary) and 
Clinical Global Impression of Change. 

Results: The last participant enrolled on December 17, 2025. Of 157 participants enrolled, 83% 
were female; mean (SD; range) age, 39.8 (12.9; 19-75) years; 26% switched from IR-OXB. Among 
the 116 participants not switching from IR-OXB, 14 had prior oxybate experience. Final baseline 
characteristics and demographics will be presented. Additional results are anticipated and will be 
presented as they become available. 



Conclusions: Findings from REVITALYZ will provide information about the efficacy and safety of 
ER-SXB as a potential treatment for IH. 

Support: Avadel Pharmaceuticals/Alkermes, Inc. 
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Introduction: Narcolepsy type 1 (NT1) is characterized by excessive daytime sleepiness, 
cataplexy, and orexin deficiency. Alixorexton is a highly potent, oral, and selective orexin 2 
receptor agonist being developed for the treatment of narcolepsy. In the phase 2 Vibrance-
1 study, alixorexton treatment in patients with NT1 led to clinically meaningful 
improvements on the Maintenance of Wakefulness Test (MWT) and the Epworth Sleepiness 
Scale (ESS) from baseline to week 6 and weekly cataplexy rate at week 6 compared to 
placebo. Alixorexton also improved patient-reported measures of cognitive functioning and 
fatigue from baseline. Results from Vibrance-1 led to dose selection for 2 large, global, and 
pivotal phase 3 studies of alixorexton in patients with NT1.  

Methods: The Brilliance NT1 studies are 2 phase 3, randomized, double-blind, placebo-
controlled studies designed to evaluate the efficacy and safety of once-daily and split-
dosing regimens of oral alixorexton. Eligible participants with NT1 are aged 18-70 years and 
have a BMI ≥18 and ≤40 kg/m2. Participants must not have poorly controlled sleep-
disordered breathing, any comorbidities, or engage in life activities that interfere with 
nighttime sleep or impact their safety or study conduct. After washout from prior standard 
of care medications, participants will be randomly assigned to receive placebo or 1 of 2 
regimens of alixorexton. The primary endpoint is change in mean sleep latency on the MWT 
from baseline to week 12 by dose level. Key secondary endpoints are change in ESS score 
from baseline to week 12 and weekly cataplexy rate at week 12 by dose level. Additional 
secondary endpoints will assess changes in participants’ disease severity, cognitive 
functioning, and fatigue. Safety and tolerability will be evaluated as a secondary endpoint 



by monitoring treatment-emergent adverse events, clinical laboratory assessments, vital 
signs, electrocardiograms, and the Columbia-Suicide Severity Rating Scale. 

Results: Results from the Brilliance NT1 studies are pending study completion. 

Conclusions: Results from the Brilliance NT1 studies will provide information on the 
efficacy and safety of once-daily and split-dosing regimens of alixorexton as a treatment for 
patients with NT1.  

Support: Alkermes, Inc. 
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Introduction: Narcolepsy type 2 (NT2) is characterized by excessive daytime sleepiness, 
heterogeneous symptom severity, and typically normal endogenous orexin 
levels. Alixorexton is a highly potent, oral, and selective orexin 2 receptor agonist being 
developed for the treatment of narcolepsy. In the phase 2 Vibrance-2 study, alixorexton led 
to clinically meaningful improvements on the Maintenance of Wakefulness Test (MWT) and 
the Epworth Sleepiness Scale (ESS) from baseline [to week 8] compared to placebo. 
Results from Vibrance-2 led to dose selection for a large, global, and pivotal phase 3 study 
of alixorexton in patients with NT2.  

Methods: The Brilliance NT2 study is a phase 3, randomized, double-blind, placebo-
controlled study designed to evaluate the efficacy and safety of once-daily and split-dosing 
regimens of oral alixorexton in patients with NT2. Eligible participants with NT2 are aged 18-
70 years and have a BMI ≥18 and ≤40 kg/m2.  Participants must not have poorly controlled 
sleep-disordered breathing, any comorbidities, or engage in life activities that interfere with 
nighttime sleep or impact their safety or study conduct. After washout from prior standard 
of care medications, participants will be randomly assigned to receive placebo or 1 of 3 
dose regimens of alixorexton. The primary endpoint is change in mean sleep latency on the 
MWT from baseline to week 12 (by dose level). The key secondary endpoint is change in 
ESS score from baseline to week 12 (by dose level). Additional secondary endpoints will 
assess changes in participants’ disease severity, cognitive functioning and fatigue. Safety 
and tolerability will be evaluated as a secondary endpoint by monitoring treatment-
emergent adverse events, clinical laboratory assessments, vital signs, electrocardiograms, 
and the Columbia-Suicide Severity Rating Scale. 



Results: Results from the Brilliance NT2 study are pending study completion. 

Conclusions: Results from the Brilliance NT2 study will provide information on the efficacy 
and safety of once-daily and split-dosing regimens of alixorexton as a treatment for 
patients with NT2.  

Support: Alkermes, Inc. 
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Introduction: Excessive daytime sleepiness (EDS) is a hallmark symptom of both narcolepsy and 
idiopathic hypersomnia (IH); however, patients also experience a wide range of heterogeneous 
daytime and nighttime symptoms. This study characterized narcolepsy and IH symptomology as 
documented in providers’ unstructured electronic clinical notes among patients initiating low-
sodium oxybate (LXB; Xywav®). 
 
Methods: This retrospective study used claims from Optum’s de-identified Market Clarity Data 
and linked de-identified Electronic Health Records (EHR) Data. Eligible patients had ≥1 medical 
claim for narcolepsy (identification period: 7/21/20–3/21/24) or IH (identification period: 8/1/21–
3/21/24) and ≥1 pharmacy claim for LXB. From these patients, symptom terms as recorded by 
healthcare providers in qualifying clinical notes in the EHR database were reviewed. Two 
researchers independently coded each clinical note based on an a priori coding schema of terms. 
Mentions of each term were aggregated within each symptom concept over the study period (6 
months preceding and 12 months following LXB initiation), regardless of timing or context (eg, 
report of symptom, improvement in symptom), using ATLAS.ti (v24). Descriptive analyses were 
completed in December 2025. 
 
Results: The study included notes from 20 LXB initiators with narcolepsy and 20 with IH. Both 
cohorts were predominantly female (narcolepsy: 70.0%; IH: 75.0%) and White (narcolepsy: 
85.0%; IH: 90.0%); the mean (SD) age was 40.3 (15.0) and 42.3 (12.2) years in the narcolepsy 
and IH cohorts, respectively. Multiple terms were used to describe each symptom concept (eg, 
29 terms for EDS). In each cohort, 95.0% of patients had ≥1 symptom concept documented in 
notes, and 70.0% had ≥3. The most frequently recorded symptom concepts in the narcolepsy 
cohort were EDS, cataplexy, and disrupted nighttime sleep (DNS). The most common symptom 
concepts documented in the IH cohort were EDS, DNS, brain fog, and nonrestorative sleep. The 
most frequent symptom concept combination was EDS and DNS (narcolepsy: 60.0%; IH: 75.0%). 
 
Conclusion: This analysis of clinician-documented symptoms identified EDS and DNS as highly 
relevant symptom concepts among patients with narcolepsy and IH initiating LXB. Clinical 
care for these patients involves addressing a substantial multisymptom burden, including 
complex combinations of daytime and nighttime symptoms. 

Support: Jazz Pharmaceuticals. 
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Introduction: Low-sodium oxybate (LXB; Xywav®) is approved by the US Food and Drug 
Administration to treat cataplexy or excessive daytime sleepiness in patients aged ≥7 years with 
narcolepsy. This longitudinal, mixed methods study (LYRICAL) examined the real-world 
experience of adults with narcolepsy taking LXB and explored associations between daytime and 
nighttime symptoms and quality-of-life (QoL) outcomes. 

Methods: Participants currently taking LXB for ≥12 weeks completed online surveys comprising 
standardized patient-reported outcome (PRO) measures at enrollment and weeks 12 and 24. 
Correlation coefficients (r; thresholds based on Cohen’s cutoffs) were used to examine 
associations between 4 Patient Global Impression of Change (PGI-C) assessments at enrollment 
and PROs assessing symptoms (Epworth Sleepiness Scale [ESS]; Narcolepsy Severity Scale 
[NSS]; Narcolepsy Type 2 Severity Scale [NSS-2]), activity impairment (Work Productivity and 
Activity Impairment [WPAI]), cognitive function (PROMIS-Cognitive Function [CF]-Short Form 
[SF]-8a), QoL (Functional Outcomes of Sleep Questionnaire-10 [FOSQ-10]), depression (Patient 
Health Questionnaire-9 [PHQ-9]), and treatment satisfaction (Treatment Satisfaction 
Questionnaire for Medication-9 [TSQM-9]). Measurable improvements in PROs at weeks 12 and 
24 (defined as 0.5 standard deviation [SD] improvement from enrollment score) were assessed 
for correlation with category improvements on Patient Global Impressions of Severity (PGI-Ss). 
Analyses were completed in January 2026.  

Results: LYRICAL included 59 participants with narcolepsy (mean [SD] age: 34.7 [8.9] years; 
female: 91.5%). PGI-C improvement in nighttime sleep quality was strongly or moderately 
associated with fewer narcolepsy symptoms (NSS: |r|=0.842; NSS-2: |r|=0.365), fewer sleep-
related QoL impacts (FOSQ-10: |r|=0.567), less activity impairment (WPAI: |r|=0.383), and better 
cognitive function (PROMIS-CF-SF-8a: |r|=0.337). PGI-C improvement in daytime sleepiness was 
strongly correlated with improved QoL (QoL PGI-C: |r|=0.919), less daytime sleepiness (ESS: 
|r|=0.456), and higher treatment satisfaction (TSQM-9 satisfaction domain: |r|=0.531). PGI-S 
improvements in narcolepsy symptoms were strongly associated with measurable improvements 
in outcomes including depression (PHQ-9: |r|=0.425), narcolepsy severity (NSS: |r|=0.745; NSS-2: 
|r|=0.513), QoL (FOSQ-10: |r|=0.512), and activity impairment (WPAI: |r|=0.567). 
 



Conclusion: LXB-associated improvements in nighttime sleep quality and daytime sleepiness 
were linked to improvements across multiple symptom, function, and QoL outcomes over the 
study period, supporting a more holistic approach to disease management in narcolepsy. 
 
Support: Jazz Pharmaceuticals. 
  



LBA 1541 
Daytime and Nighttime Symptom Improvements Are Associated with Better Quality of Life in 
Idiopathic Hypersomnia: Findings From LYRICAL  

Authors and Institutions: Caroleen Drachenberg, PhD, MSPH1; Meagan Farrell, PhD2; Jennifer 
D’Souza, PhD, MPH2; Emily Kim, MPH2; Chloe Hayes, MS2; Dian Zhang, MPH, MS3; Meaghan 
Lawrence, MS2; Christina A. Graham, BS, BA4; Marisa Whalen, PharmD5; Jessica K. Alexander, 
PhD1; Silky Beaty, PharmD, MSPH1; Sarah C. Markt, ScD, MPH1; Laura B. Herpel, MD6,7 
1Jazz Pharmaceuticals, Palo Alto, CA, USA; 2IQVIA, New York, NY, USA; 3IQVIA, Atlanta, GA, USA; 
4IQVIA, Boston, MA, USA; 5Jazz Pharmaceuticals, Philadelphia, PA, USA; 6Bogan Sleep 
Consultants, Columbia, SC, USA; 7Medical University of South Carolina, Charleston, SC, USA 

Introduction: Low-sodium oxybate (LXB; Xywav®) is approved in the US for the treatment of 
idiopathic hypersomnia (IH) in adults. LYRICAL, a longitudinal, mixed-methods study, examined 
the real-world experience of adults with IH taking LXB and explored relationships between 
patient-reported daytime/nighttime symptoms and quality-of-life (QoL) outcomes. 

 
Methods: Participants currently taking LXB for ≥12 weeks completed online surveys comprising 
standardized patient-reported outcome (PRO) measures at enrollment and Weeks 12 and 24. 
Correlation coefficients (r; thresholds based on Cohen’s cutoffs) were used to evaluate 
associations between 4 Patient Global Impression of Change (PGI-C) assessments at enrollment 
and PROs assessing symptoms (Idiopathic Hypersomnia Severity Scale [IHSS]; Sleep Inertia 
Questionnaire [SIQ]), work productivity (Work Productivity and Activity Impairment [WPAI]), 
cognitive function (PROMIS-Cognitive Function [CF]-Short Form [SF]-8a), QoL (Functional 
Outcomes of Sleep Questionnaire-10 [FOSQ-10]), depression (Patient Health Questionnaire-9 
[PHQ-9]), and treatment satisfaction (Treatment Satisfaction Questionnaire for Medication-9 
[TSQM-9]). Measurable improvements in PROs at Weeks 12 and 24 (defined as 0.5 standard 
deviation [SD] improvement from enrollment score) were assessed for correlation with category 
improvement on Patient Global Impressions of Severity (PGI-Ss). Analyses were completed in 
January 2026. 
 
Results: LYRICAL included 40 participants with IH (mean [SD] age: 32.7 [8.0] years; female: 
72.5%). PGI-C improvement in feeling rested after nighttime sleep was strongly or moderately 
correlated with improved overall QoL (QoL PGI-C: |r|=0.800), less sleep inertia (SIQ: |r|=0.645), 
and lower work absenteeism (WPAI: |r|=0.396). PGI-C improvement in daytime sleepiness was 
strongly associated with higher treatment satisfaction (TSQM-9 satisfaction domain: |r|=0.608), 
fewer sleep-related QoL impacts (FOSQ-10: |r|=0.521), lower IH symptom severity (IHSS: 
|r|=0.657), and better cognitive function (PROMIS-CF-SF-8a: |r|=0.502). PGI-S improvements in 
daytime sleepiness were strongly associated with measurable improvements from enrollment in 
outcomes including depression (PHQ-9: |r|=0.474), cognitive function (PROMIS-CF-SF-8a: 
|r|=0.406), and IH severity (IHSS: |r|=0.656).  
 
Conclusion: LXB-associated improvements in refreshing nighttime sleep and daytime sleepiness 



were linked to improvements across multiple symptom, function, and QoL outcomes over the 
study period, supporting a more holistic approach to disease management in IH.  
 
Support: Jazz Pharmaceuticals. 
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Introduction: Prior findings from Jazz DUET (NCT05875974) showed low-sodium oxybate (LXB, 
Xywav®) improves nocturnal sleep (PSG) and daytime symptoms in idiopathic hypersomnia (IH) 
and narcolepsy (types 1&2). These analyses evaluated how changes in sleep associated with 
improvements in disease-specific, patient-reported symptoms. 
 
Methods: Changes in PSG (centrally scored/AASM criteria) and patient-reported outcomes 
(Idiopathic Hypersomnia Severity Scale [IHSS] and Narcolepsy Severity Scale [NSS]) were 
assessed from baseline (BL; off LXB) to end-of-treatment (EOT; on LXB). Changes in sleep 
features illustrating disruption/consolidation included %N3, %N1, sleep stage transition index 
(IHSS/NSS models), and arousal index (NSS model). IHSS was ordinally categorized into tertiles: 
“tertile1” (change ≤9 points), “tertile2” (decrease 10−18), and “tertile3” (decrease ≥19). NSS was 
dichotomized: “group1” (NSS decrease ≥19 or NSS-2 decrease ≥12) and “group2” (NSS change 
≤18 or NSS-2 change ≤11). Logistic regression models using a backward selection procedure, 
and adjusting for total sleep time and age, were conducted between PSG features and IHSS/NSS 
outcomes. PSG features were sequentially removed using Wald chi-square test (retention 
criterion P<0.1); for both IHSS and NSS models, only %N3 was retained. Analyses were 
completed 02/2026. 
 
Results: Thirty-three participants with IH (IHSS model) and 31 with narcolepsy (NSS model) were 
included. For IH, mean %N3 increased by 10.2% from BL to EOT (11.2% to 21.5%), and mean 
IHSS decreased from 33.4 to 17.8. For a participant with average %N3 increase (IHSS model), 
odds of achieving “most improved” (“tertile3”) were 1.95 times (95% CI: 0.97, 3.89; P=0.0592) 
the odds for a participant with no N3 increase. For narcolepsy, mean %N3 increased 11.1% 
(13.7% to 24.7%); mean NSS change was 15.35. For a participant with average %N3 increase 
(NSS model), odds of achieving ”most improved” (“group1”) were 2.06 times (95% CI: 0.91, 4.66; 
P=0.0827) the odds for a participant with no N3 sleep increase, with a stronger association 
observed for the second half of the night (P=0.0479). Further analyses (eg, controlling for dose) 
are planned. 



 
Conclusion: Increases in N3 sleep with LXB treatment were paralleled by improved IHSS and 
NSS scores, highlighting the importance of nocturnal sleep for clinically-meaningful symptom 
management in IH and narcolepsy.  
 
Support: Jazz Pharmaceuticals. 
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Introduction: Jazz DUET (NCT05875974) results have shown effectiveness of low-sodium 
oxybate (LXB, Xywav®), titrated to an optimized dose, at improving daytime symptoms and 
nighttime sleep (PSG) in idiopathic hypersomnia (IH) and narcolepsy (types 1 and 2). These 
analyses aimed to deepen understanding of the association between changes in sleep and 
improved daytime sleepiness and disease severity. 
 
Methods: Changes in PSG (centrally scored/AASM criteria) and patient-reported outcomes were 
assessed at baseline (BL; off LXB) and end-of-treatment (EOT; on LXB). Changes in sleep features 
indicative of disruption/consolidation included %N3, %N1, sleep stage transition index, and 
arousal index. Logistic regression was employed to evaluate Epworth Sleepiness Scale (ESS) and 
Patient Global Impression of Change (PGI-C) against PSG features. ESS was dichotomized: 
“clinically meaningful decrease+normalization” (CMDN; decrease 3+ points and EOT ESS ≤10) 
versus “non-CMDN” (change ≤2 points or EOT ESS >10). PGI-C was dichotomized: ≥“much 
improved” versus ≤“minimally improved.” Using a backward selection procedure controlling for 
age and total sleep time, PSG features were sequentially removed using Wald chi-square test 
(retention criterion P<0.1). Analyses were completed 02/2026. 
 
Results: Seventy-one participants were included (IH, n=37; narcolepsy, n=34). Mean %N3 sleep 
increased by 10.3% from BL to EOT (from 12.2% to 22.5%). In the ESS model, only %N3 was 
retained. At EOT, 45 (63%) participants met ESS CMDN; 26 (37%) did not. For a participant with 
average %N3 increase (10.3%), odds of achieving ESS CMDN were 1.66 times (OR: 1.66, 95% CI: 
0.98, 2.78; P=0.0553) the odds for a participant with no %N3 increase. PGI-C data were available 
for n=64. In the PGI-C model, only %N3 was retained. At EOT, 47 (73.4%) participants reported 
≥“much improved” and 17 (26.6%) reported ≤“minimally improved.” For a participant with 
average %N3 increase, odds of achieving ≥“much improved” PGI-C were 2.36 times (OR: 2.36, 
95% CI: 1.18, 4.71; P=0.0151) the odds for a participant with no %N3 increase. Further analyses 
(eg, controlling for dose) are planned. 



 
Conclusion: Proportionally increased %N3 with LXB treatment paralleled improvements in 
daytime symptoms. Findings support nocturnal sleep as a potential mechanism for improving 
symptoms (including daytime sleepiness) in IH and narcolepsy. 
 
Support: Jazz Pharmaceuticals. 
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Introduction: Narcolepsy type 1 (NT1) is characterized by disruptions in sleep-wake regulation 
and cognitive difficulties. Diagnosis relies on in-clinic polysomnography (PSG) and the multiple 
sleep latency test (MSLT). Waveband, an FDA-cleared at-home dry-electrode “wearable” 
electroencephalogram (EEG) device, enables at home multi-night sleep monitoring with minimal 
burden. Using the device’s sleep-staging algorithm, shown to perform well in NT1, we analyzed a 
rich set of sleep features from at-home/in-clinic recordings, with the goal of better characterizing 
NT1 and assessing diagnostic value. 

Methods: Seventy-five participants (NT1=50; narcolepsy type 2=11; idiopathic hypersomnia=2; 
other=12) completed six at-home overnight wearable EEG recordings, and one or two in-clinic 
nocturnal PSG and a single MSLT with concurrent wearable EEG acquisition (complete data 
obtained by Jan-9-2026). We derived 226 sleep features, including rapid eye movement (REM) 
hypnodensity-based features and traditional hypnogram-based whole-night and quarter-night 
features. In NT1 vs. non-NT1 group comparisons, we used linear mixed-effects models to 
estimate effect-sizes reflecting both night-level and participant-level differences for at-home 
recordings. To evaluate performance in discriminating NT1 vs. non-NT1, we applied univariate, 
feature-wise threshold-based discrimination rules evaluating sleep-onset REM period (SOREMP) 
counts and continuous REM features (cross-validated) across at-home, in-clinic nocturnal PSG, 
and MSLT settings. SOREMP distributions across at-home nights were modeled using Conway-
Maxwell-Bernoulli (CMB) and generalized linear mixed models (GLMM).  

Results: Continuous REM features, particularly hypnodensity-derived REM-wake and REM-N1 
mixing measures, showed large NT1 vs. non-NT1 group differences, consistent with previously 
reported REM-Wake-N1 dissociation in NT1. In NT1 vs. non-NT1 discrimination analyses, 
continuous REM features outperformed SOREMP-only rules, with at-home REM-wake mixing 
feature achieving the highest sensitivity (0.48) among high specificity (~1 false positive) rules. 
CMB modeling showed clustered SOREMP patterns at-home, with NT1 individuals tending to 
remain either positive or negative across nights; GLMM results confirmed large 
between-participant differences (ICC=0.61). Additional sensitivity analyses are pending. 

Conclusion: Hypnodensity-based continuous REM instability features derived from at-home 
wearable EEG recordings provide greater differentiation of NT1 vs. control in comparison to basic 
at-home and in-clinic SOREMP-based rules, supporting the potential of multi-night wearable EEG 
phenotyping to enhance NT1 characterization and diagnosis. 



Support: Takeda and Beacon Biosignals.  
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Introduction: There is little published literature on idiopathic hypersomnia (IH), a rare central 
disorder of hypersomnolence, in the pediatric population. This study estimated the prevalence of 
diagnosed IH among the pediatric population in the United States (US) based on administrative 
claims. 
 
Methods: Merative™ MarketScan® claims through 12/31/2023 were analyzed among individuals 
aged <19 years for each year from 2019–2023. IH was defined as ≥2 claims ≥30 days apart with 
an IH diagnosis code in the primary or secondary position occurring in cumulative available data 
through each year; in a sensitivity analysis, IH was defined using ≥1 claim with an IH diagnosis 
code. Additional outcomes included age-specific prevalence estimates in 2023 and age at first IH 
diagnosis. Analyses were completed in January 2026. 
 
Results: In the primary analysis, 573, 575, 567, 546, and 551 pediatric individuals had diagnosed 
IH in each respective year from 2019‒2023. In the sensitivity analysis, yearly counts ranged from 
1541–1582 individuals. Using the ≥2-claims definition, the unweighted prevalence (95% 
confidence interval [CI]) of diagnosed pediatric IH between 2019–2023 was 6.0 (5.6–6.6), 6.2 
(5.7–6.7), 5.8 (5.4–6.4), 6.7 (6.2–7.4), and 7.6 (7.0–8.3) per 100,000 persons. Using the ≥1-claim 
definition, the unweighted prevalence (95% CI) per 100,000 persons for each year was 16.5 
(15.8–17.4), 16.7 (16.0–17.6), 16.3 (15.5–17.1), 19.4 (18.5–20.4), and 21.2 (20.3–22.4). In 2023, 
age-specific prevalence per 100,000 persons was 0.1 (<5 years), 0.7 (5–9 years), 5.3 (10–14 
years), and 16.6 (15 to <19 years). Sensitivity analysis estimates of age-specific prevalence were 
consistently higher. Mean (SD) age at first IH diagnosis was 12.5 (4.0) years in the primary 
analysis and 11.5 (4.5) years in the sensitivity analysis. 
 
Conclusion: Depending on definition stringency, the US prevalence of diagnosed pediatric IH in 
2023 ranged from 7.6–21.2 cases per 100,000 persons. The highest age-specific prevalence was 
observed in individuals aged 15–<19 years, and the mean age at first IH diagnosis was 
approximately 12 years. Findings underscore the need for improved recognition and earlier 
identification to enable timely, effective management of pediatric IH. 
 
Support: Jazz Pharmaceuticals.  
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Introduction: Narcolepsy Type 1 (NT1) is distinguished from other narcolepsy (ON) subtypes by 
cataplexy and hypocretin deficiency, yet large-scale comparative data on objective sleep 
parameters and outcomes remain limited. We used the national Veterans Affairs (VA) database to 
compare sleep-related measures, clinical features, and mortality between NT1 and ON. 

Methods: This retrospective cohort study analyzed VA electronic health records from October 
1999 to March 2025. Confirmed narcolepsy was defined as two ICD codes observed ≥30 days 
apart within 13 months. The first date of documentation was used as the index date. Patients 
were categorized into two groups: NT1 and ON without any NT1 ICD code documentation. We 
developed and validated a natural language processing pipeline based on large clinical chart 
reviews and extracted mean sleep latency (MSL), sleep-onset REM periods (SOREM), and 
Epworth Sleepiness Scale (ESS) with >90% accuracy. The primary outcome was all-cause 
mortality. Secondary outcomes were abnormal MSL (≤8 minutes), SOREM (≥2), ESS (≥11), and 
combined MSL/SOREM abnormalities. Logistic regression estimated adjusted odds ratios (aORs) 
for primary and secondary outcomes, controlling for age, sex, race/ethnicity, body mass index, 
and Charlson Comorbidity Index. The results were found after December 2025. 
 
Results: Among 13,122 Veterans, 4,161 (32%) had NT1 and 8,961 (68%) had ON. Compared 
with NT1, ON had higher mean MSL (4.6±3.1 vs 4.2±3.0), lower prevalence of MSL≤8 minutes 
(28.4% vs 42.1%), lower mean SOREM count (1.68±1.37 vs 1.97±1.45), lower prevalence of 
SOREM≥2 (7.4% vs 14.6%), lower mean ESS (13.33±6.29 vs 14.70±6.63), lower prevalence of 
ESS≥11 (24.1% vs 40.1%), less narcolepsy medication use, and lower mortality (21.2% vs 
24.7%). (All P-values ≤0.05). ON also had lower odds of mortality (aOR 0.52, 95% CI 0.47-0.58), 
MSL abnormality (aOR 0.76, 0.62-0.92), SOREM abnormality (aOR 0.66, 0.58-0.76), ESS 
abnormality (aOR 0.74, 0.66-0.83), and combined MSL/SOREM abnormality (aOR 0.63, 0.54-
0.72). 
 
Conclusion: In this national VA cohort, NT1 showed a more severe clinical phenotype than ON, 
with greater objective sleepiness, more REM-related abnormalities, higher symptom burden, 
greater treatment exposure, and higher mortality. Further analyses are warranted to assess the 
effect of pharmacological interventions.  



 
Support: BCM, IQUEST center (CIN 13–413), VHA-CSRD (GWVI [I01]# I01CX002841-01), JAZZ 
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Introduction: Narcolepsy is a sleep disorder characterized by excessive daytime sleepiness and 
instability of sleep-wake regulation. Increasing evidence suggests that individuals with narcolepsy 
may experience cognitive impairment, particularly in attention and executive function, raising 
questions about potential long-term cognitive outcomes such as dementia. We evaluated the 
association between narcolepsy and incident dementia in a large electronic health record cohort. 

Methods: We conducted a retrospective cohort study using electronic health record data from 
Mass General Brigham from 2014 to 2024, with data extracted and analyzed between February 
and March 2026. Adults with narcolepsy and incident all-cause dementia were identified using 
ICD-9/10 codes. Each narcolepsy case was matched with 5 controls using incidence density 
sampling based on age ( ± 2 years), sex, and at least one year of prior healthcare encounters. 
Follow-up began at the index date and continued until dementia diagnosis, death, or December 
31, 2024. Cox proportional hazards models clustered by matched set estimated hazard ratios 
(HRs) for incident dementia. Multivariable models further adjusted for age, race, and education. 
Kaplan-Meier analysis compared cumulative incidence.  

Results: We identified 2,185 adults with narcolepsy matched 1:5 to controls (median age 37.1 vs 
39.5 years, 31.2% vs 30.9% male). During a median follow-up of 5.2 years, 113 incident dementia 
events occurred (30 in narcolepsy and 83 in controls), and 256 deaths were observed (34 and 
222, respectively). Kaplan-Meier analysis showed a higher cumulative incidence of dementia in 
narcolepsy (log-rank P = 0.006). The estimated 3-year and 5-year dementia risks were 0.78% vs 
0.52% and 1.34% vs 0.87%, respectively. 

In Cox models, narcolepsy was associated with a significantly increased risk of dementia (HR 
1.78, 95% CI 1.16-2.73, P = 0.009). After adjustment for age, race, and education, the association 
remained significant (HR 2.35, 95% CI 1.41-3.91, P < 0.001). 

Conclusion: In this large retrospective matched cohort study, narcolepsy was associated with an 
increased risk of incident dementia, although the absolute risk remained low. These findings 
highlight the importance of considering long-term cognitive outcomes in narcolepsy. 

Support: NIA (R01AG083836) 
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Introduction: Circadian dysregulation is central to bipolar disorder (BD), but longitudinal evidence 
linking rest–activity rhythm (RAR) features to subsequent mood symptoms is limited. In this 9-
month longitudinal study, we evaluated both concurrent and 2-week lagged associations between 
bi-weekly mood questionnaires and continuously collected Fitbit-derived RAR metrics in adults 
with BD. 
 
Methods: Participants (N=54) completed continuous wrist Fitbit and bi-weekly assessments of 
depressive symptoms (PHQ-8) and hypomanic symptoms (ASRM). RAR metrics included 
amplitude, stability, fragmentation, and daytime (M10) and nighttime (L5) activity. Mixed-effects 
logistic regression quantified the associations between Fitbit-derived RAR features and both 
concurrent and 2-week lagged binary mood states. 
 
Results: Across all RAR metrics, some participants demonstrated relatively stable circadian 
rhythms over time, whereas others showed marked variability; this raises the possibility that greater 
rhythm instability may be associated with greater fluctuations in mood over time. Most RAR 
measures trended toward lower odds of elevated depressive symptoms (PHQ-8 ≥10) when 
rhythms were stronger/more stable except for RA (OR: 1.03 95% CI 0.89-1.2), though only M10 
was statistically significant for depression (OR: 0.84, 95% CI 0.72-0.99; p = 0.022). Higher M10 
(OR: 1.34, 95% CI: 1.12-1.6; p=0.002) and L5 (OR 1.33, 95% CI: 1.13-1.56; p=0.008) activity were 
significantly associated with elevated hypomanic symptoms (ASRM ≥6). Lower RA was also 
significantly associated with hypomanic symptoms (OR: 0.79, 95% CI: 0.67-0.94; p=0.044). 
Across all RAR metrics, none predicted depressive or hypomanic symptoms two weeks later; 
effect sizes were uniformly small (range: 0.72–1.42) with wide confidence intervals, indicating no 
meaningful lagged effects.  

Conclusion: In this longitudinal study, concurrent links between RAR and mood were modest, with 
depressive symptoms tending to occur during relatively dampened rhythms and hypomanic 
symptoms during periods of heightened activity. However, no RAR metric reliably predicted 
depressive or hypomanic symptoms two weeks later, suggesting that short-term predictive effects 
may be subtle and not well captured at this timescale, or that RAR changes may follow rather than 
precede changes in mood state. Future work using shorter analytic windows and case-crossover 
designs may be better suited to detect proximal rhythm–mood coupling. 
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Introduction: Postoperative cognitive decline is common among older patients undergoing major 
surgery. Circadian disruption has been linked to postoperative delirium, suggesting a role for 
circadian regulation in postoperative cognitive outcomes. Rest-activity rhythms provide a 
behavioral marker of circadian organization. However, whether preoperative rest-activity rhythm 
patterns predict postoperative cognitive recovery remains unclear. We examined whether 
preoperative rest-activity rhythm fragmentation and stability are associated with postoperative 
cognitive recovery. 

Methods: In the ongoing SLEEP-POD study, we analyzed data from 22 older adults (mean age 
74.5 ± 3.0 years) undergoing major non-cardiac surgery. Actigraphy data (≥5 days) were collected 
using a wrist-worn device before surgery (baseline) and 1 month after surgery. Nonparametric 
analyses including intradaily variability (IV; range ≈0–2, higher values indicate greater 
fragmentation) and interdaily stability (IS; range 0–1, higher values indicate greater regularity) were 
performed to quantify fragmentation and stability of 24-h rest-activity rhythms, respectively. 
Cognitive function was measured using the Telephonic Montreal Cognitive Assessment (T-MoCA; 
range 0–22, higher scores indicate better performance) at baseline and 1 month after surgery. 
Linear regression models were used to examine associations between preoperative rhythm 
metrics and postoperative cognition, adjusting for baseline cognition, age, and sex. Previously 
collected actigraphy and cognitive data were processed and analyzed for this abstract between 
December 2025 and March 2026. 

Results: Greater preoperative rest-activity rhythm fragmentation (IV) was associated with lower 1 
month T-MoCA scores (β = -1.58 ± 0.69 (SE), p = 0.036), indicating poorer cognitive recovery. In 
contrast, rest-activity rhythm stability (IS) was not associated with 1 month T-MoCA scores (β = 
2.33 ± 2.42 (SE), p = 0.35). 

Conclusion: Preoperative rest-activity rhythm fragmentation was associated with poorer 
cognitive recovery after major non-cardiac surgery. These preliminary findings suggest that 
preoperative rest-activity rhythms may contribute to postoperative cognitive outcomes. Ongoing 
analyses in the full cohort will further evaluate this association. 

Support: Alzheimer's Association Clinician Scientist Fellowship (AACSF-23-1148490, LG) 
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Introduction: Aligning sleep timing appropriately with central circadian phase is associated with 
better sleep quality and holistic health. Commercial smartwatches may be used to estimate 
central circadian phase in ambulatory environments, such as the time of dim-light melatonin 
onset (DLMO), by leveraging ambient light sensing. We evaluated the effect of circadian-informed 
Optimal Bedtime (OBT) administered via a smartwatch on next-day neurobehavioral 
performance. Hypotheses were pre-registered.  

Methods: 222 participants were enrolled in a double-blind crossover randomized trial with three 
consecutive 14-day segments: Baseline, followed by randomized Placebo and Intervention. 
Continuous sleep-wake and ambient light data were monitored via Samsung Galaxy Watch and 
used to estimate daily DLMO with an established mathematical model. The endpoint was daily 
Psychomotor Vigilance Task (PVT) performance in each segment. For Intervention, OBT was 
computed as 1 hour after estimated DLMO, adjusted for desired wake-up time (DWT) and desired 
total sleep time (DTST) for the participant; for Placebo, OBT was computed as DWT minus DTST 
with a daily random jitter within ± 30 minutes; Daily OBT was sent twice: within 4 hours after 
awakening and 1 hour before the OBT. Baseline consisted passive sensing without OBT. 
Participants took a 5-minute morning visual PVT within 4 hours after awakening. We analyzed only 
those days when actual bedtime was within ± 30 minutes of OBT, yielding 885 pairs of 
participant-days across 89 participants. Data was provided for analysis in January 2026. 

Results: Compared to Placebo, the Intervention significantly reduced mean reaction time (RT) 
(−19.9 ms), median RT (−17.3 ms), mean slowest 25% RT (−42.6 ms), and mean slowest 10% RT 
(−46.0 ms; all p_FDR<0.001). More than 80% of the participants showed improved RTs. The 
fastest 10% and 25% RT and number of lapses did not differ significantly. Objective total sleep 
time was significantly longer under Intervention compared to Placebo (+0.31 hours; 
p_FDR=0.009). 

Conclusion: Daily circadian-informed OBT estimated using smartwatch data produced 
improvements in next-day sustained attention and total sleep time. These findings support the 
potential of smartwatch interventions to yield behavioral changes that may lead to 
neurobehavioral benefits in ambulatory environments.  
Support: Study supported by Samsung Research America. 
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Introduction: Modern indoor environments expose individuals to substantially lower daytime light and higher 
nighttime light than natural conditions, contributing to circadian disruption and related sleep and mood 
problems. Although bright-light therapy is an established intervention, interindividual variability in response 
remains poorly understood. This study examined whether iris pigmentation was associated with differential 
responses across mood, sleep, and vigilance outcomes in a wearable light therapy trial. 
 
Methods: In a double-blind, randomized, placebo-controlled crossover clinical trial, exploratory subgroup 
findings first identified between December 2025 and February 2026 were examined in 72 participants using 
Lumos smart light therapy glasses under real-world conditions. Outcomes included depressive symptoms 
measured by the Montgomery-Asberg Depression Rating Scale, sleep disturbance measured by PROMIS 
Sleep Disturbance, and psychomotor vigilance measured by reaction time. The platform also recorded live 
ambient-light exposure and device usage data, which were synced to the cloud. Exploratory stratified 
analyses compared response patterns across self-reported light-eyed and darker-eyed groups. 
 
Results: Overall, bright-light treatment was associated with improvements in sleep disturbance and 
vigilance relative to dim-light control. Exploratory stratified analyses further indicated that treatment 
response varied by both iris pigmentation and endpoint. In darker-eyed participants, bright light showed 
larger improvements than dim light across mood, sleep, and vigilance outcomes. In light-eyed participants, 
mood and sleep measures showed less clear separation between bright- and dim-light conditions, whereas 
vigilance still improved more under bright light. Usage time and ambient-light exposure also contributed to 
subgroup-specific outcome patterns. These findings indicate that pigmentation-related differences in 
response may be domain-specific rather than uniform across outcomes. 
 
Conclusion: Exploratory subgroup findings indicate that iris pigmentation may moderate response to 
wearable light therapy in an outcome-specific manner. Mood- and sleep-related outcomes showed greater 
subgroup divergence than vigilance, which retained sensitivity to bright light across pigmentation groups. This 
pattern is biologically plausible given known differences in ocular pigmentation and intraocular light 
transmission and supports future personalization of light-therapy dosing in circadian interventions. 
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Introduction: Rest–activity rhythm (RAR) profiles derived from actigraphy have been proposed as 
biomarkers of depression. To evaluate their potential utility in guiding sleep- and circadian-
targeted interventions, we tested whether baseline RAR profiles predict response to the 
Transdiagnostic Sleep and Circadian intervention (TranS-C) among adults with major depressive 
disorder (MDD) and co-occurring sleep/circadian problems. 

Methods: A preliminary dataset (collected from July 2024 to February 2026) included 61 Chinese 
adults (aged 18–65 years) with current MDD and at least one sleep/circadian problem completed 
one month of baseline actigraphy monitoring. RAR parameters were derived and used to identify 
distinct profiles via cluster analysis. Subsequently, 39 eligible participants entered a randomized 
controlled trial (RCT) and were randomized to TranS-C group (n=21) or care-as-usual group (CAU; 
n=18). Of these, 32 completed immediate post-treatment assessments. We examined Group 
(TranS-C vs CAU) × RAR profile interactions for sleep outcomes (insomnia severity, sleep 
disturbances, sleep-related impairment) and psychiatric/functional outcomes (depressive and 
anxiety symptoms, fatigue, quality of life, functional impairment) using linear mixed models. 

Results: Cluster analysis of baseline actigraphic data (n=55 after excluding 6 with insufficient 
data) identified two RAR profiles. Profile 1 (n=26) was characterized by a more delayed acrophase 
alongside lower rhythm stability and strength (lower interdaily stability, higher intradaily variability, 
and lower relative amplitude) compared to Profile 2 (n=29). In the RCT subsample (n=32), TranS-
C yielded greater improvements than CAU in insomnia severity, sleep disturbances, sleep-related 
impairment, depressive and anxiety symptoms, and fatigue. However, between-group differences 
were not significant for quality of life or functional impairment. Contrary to our primary 
hypothesis, Group × RAR profile interactions were not significant for any outcome at immediate 
post-treatment (n=28 with sufficient baseline data), indicating no detectable moderation by 
baseline RAR profile. 

Conclusion: Preliminary evidence suggests that TranS-C confers broad benefits for adults with 
MDD and sleep/circadian problems regardless of baseline RAR profile. This pattern supports 
continued development and implementation of sleep- and circadian-focused treatments for 
depression. Given the modest sample size and preliminary dataset, further investigation is 
needed to validate RAR profiles as potential moderators for informing precision intervention 
delivery.  
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Introduction: Circadian Rhythm Sleep Wake Phase Disorders (CRSWPD) involve chronic 
misalignment between endogenous clocks and external sleep-wake demands. Patients with 
Advanced Sleep Wake Phase Disorder (ASWPD) and Delayed Sleep Wake Phase Disorder 
(DSWPD) frequently report impairments in sleep quality, daytime functioning, and mood, 
however, their multidimensional symptom profiles remain uncharacterized. We examined 
circadian preference, sleep symptoms, and mood characteristics across individuals with ASWPD, 
DSWPD, and controls in a remote cohort.  

Methods: Participants (N = 121, 13 ASWPD, 48 DSWPD, 60 Controls; mean age 40 ± 15 years; 
82% female; 72% white) were recruited for a fully-remote study, in which they completed 17 
questionnaires. Our analysis focused on questionnaires of circadian preference (Morningness-
Eveningness Questionnaire (MEQ) Range 16-86), sleep symptoms (Epworth Sleepiness Scale 
(ESS) Range 0-24, Insomnia Severity Index (ISI) Range 0-28, Pittsburgh Sleep Quality Index (PSQI) 
Range 0-21), and mood (Generalized Anxiety Disorder 7-Item (GAD-7) Range 0-21, Center for 
Epidemiologic Studies Depression Scale (CES-D) Range 0-60). Summary statistics were 
calculated for each measure and group differences were assessed using ANOVA in December 
2025.  

Results: Analyses revealed significant group differences across multiple circadian, sleep, and 
mood measures. Circadian preference differed across groups, with greater eveningness in 
DSWPD (Mean ± SE MEQ: 33.4 ± 1.7 vs. controls 53.9 ± 1.8) (p < 0.001). Across sleep-related 
measures, individuals with both ASWPD and DSWPD reported higher insomnia severity (ISI: 
ASWPD 18.5 ± 1.0; DSWPD 16.1 ± 0.7 vs. controls 7.9 ± 1.2) and poorer sleep quality (PSQI: 
ASWPD 12.0 ± 0.9; DSWPD 9.6 ± 0.5 vs. controls 5.4 ± 0.5) (p < 0.001). However, neither ASWPD 
nor DSWPD participants reported increased daytime impairment (ESS). Mood assessments 
indicated elevated depressive (CES-D: DSWPD 21.1 ± 1.6 vs. controls 10.1 ± 1.3) and anxiety 
(GAD-7: 6.1 ± 0.7 vs. controls 3.4 ± 0.6) symptoms among individuals with DSWPD compared to 
controls (p < 0.01).  

Conclusion: CRSWPD phenotypes showed distinct profiles across circadian preference, sleep 
symptoms, and mood. These findings highlight the multidimensional impact of circadian 
misalignment and support the use of comprehensive remote phenotyping in this population.  
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Introduction: Insufficient sleep affects approximately one-third of the global population. While 
sleep research and treatment has traditionally emphasized sleep-deficits, protective aspects of 
sleep may represent important intervention targets. Sleep self-efficacy (SSE), sleep adaptability 
(SA), and sleep resilience (SR) are each psychological dimensions of sleep health. SSE refers to 
an individual’s confidence in their ability to engage in behaviors that promote healthy sleep and 
manage sleep-difficulties. SA refers to the capacity to adjust sleep timing, conditions, or 
behaviors in response to environmental or physiological disruptions. SR refers to the ability to 
maintain effective functioning despite sleep adversity. This study aims to evaluate whether SR 
represents a construct distinct from SSE and SA using factor analytic and structural equation 
modeling.  

Methods: A total of 437 participants (aged 18-87,M=45.7) completed an online survey. Data was 
found January 2026. Measures included demographics, the SR, SSE, and SA questionnaires, the 
Insomnia Severity Index (ISI), and the Patient-Reported Outcomes Measurement Information 
System (PROMIS) Sleep Disturbance (SD) and Related-Impairment (SRI) Short-Forms. The factor 
structure of the SR, SSE, SA were examined together using exploratory and confirmatory factor 
analyses. Structural equation modeling examined whether SD, SRI, ISI, mental/physical health, 
and demographic factors predicted SSE, SA, and SR. 

Results: The EFA indicated three unique factors with eigenvalues greater than one, and all items 
loaded strongly onto intended factors with minimal cross-loadings. The CFA indicated good 
model fit, with strong internal consistency across factors (ω>.91). The SEM indicated that higher 
SSE was associated with better mental health, male gender, and older age (p<.05). Higher SA was 
associated with lower SD (β=-0.55,p =.002), better physical health, male gender, and older age 
(p<.05). Higher SR was associated with lower SRI (β=-0.34, p<.001), better mental and physical 
health, and male gender. The latent constructs were moderately correlated (r=.48-.58). 

Conclusions: Results suggest that these constructs represent related but distinct dimensions of 
strength-based sleep functioning. Each construct demonstrated unique associations with sleep 
and health outcomes, supporting the importance of differentiating these mechanisms in sleep 
research. Future work may examine how these strengths can inform interventions aimed at 
improving sleep health and resilience to sleep disruption. 
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Introduction: The Spring transition into Daylight Saving Time (DST) disrupts sleep-wake cycles, 
but its behavioral impact on nightly positive airway pressure (PAP) therapy remains understudied 
in diverse urban populations. We aimed to evaluate patterns of PAP therapy adherence during the 
2025 DST transitions within an urban safety-net hospital population, with a focus on age-related 
differences in therapy use. 

Methods: A retrospective analysis was conducted in March 2026 on 260 adult patients with 
obstructive sleep apnea (OSA) at Eskenazi Health. Nightly PAP usage duration (minutes) and 
residual apnea-hypopnea index (AHI) were extracted for the 2025 transitions (Spring: March 6–12; 
Fall: Oct 30–Nov 5). Analysis focused on the shift from the transition Sunday to the subsequent 
work week. 

Results: In the Spring cohort (N=206), a significant surge in PAP usage was observed on the 
transition Sunday compared to Saturday (277.2 vs 255.7 min, p=0.038). This effect was most 
pronounced in younger adults (<65 years, N=191), where usage increased significantly from 
249.8 to 286.6 minutes (p=0.003). However, this Sunday surge was followed by a statistically 
significant erosion of therapy hours in the younger cohort as the work week commenced. Usage in 
patients <65 fell to 266.2 minutes on Monday (p=0.039 vs. Sun) and declined further to 261.3 
minutes by Tuesday (p=0.022 vs. Sun). In contrast, older adults (> 65 years) demonstrated 
behavioral resilience, maintaining usage duration through the transition week (p=0.12). The Fall 
transition (N=168) showed stable adherence patterns across all age groups. Residual AHI also 
remained within clinically acceptable ranges for the cohort. 

Conclusion: The Spring DST transition is followed by a rapid and statistically significant decline in 
adherence during the subsequent work week for younger adults. While older adults maintain 
therapy duration, younger, working-age patients appear uniquely susceptible to therapy erosion. 
Clinical interventions should target younger populations during the Spring transition to mitigate 
the loss of effective therapy hours. 
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Introduction: Spinal cord injury (SCI) affects over 300,000 people in the United States. Following 
SCI, supraspinal modifications in the thalamus and cortex, and highly prevalent sleep disorders, 
may undermine processes necessary for rehabilitation. Preclinical and clinical data support a 
model where cortical networks active during learning are reactivated during non-REM (N1-3) sleep 
through the interplay of sleep spindles (9-15Hz) and slow-wave activity (SWA; 0.5-4Hz), supporting 
memory integration. Thalamic damage and sleep disorders impair spindles and SWA, yet whether 
SCI sequelae disrupt these processes remains unclear. We hypothesized that individuals with SCI 
would show differences in spindle and SWA compared with healthy controls (HCs). 
 
Methods: Eight male participants with SCI (mean±1SD, age 40.4±12.6, BMI 21.8±3.1; years since 
injury 7.2±2.0) completed home-based Level 2 PSG, and ten sex, age, and BMI-matched HCs from 
the National Sleep Research Resource and local recruitment (age 41.4±12.5, BMI 23.6±1.9) had 
their PSG EEG characterized from the right motor cortex (location C4). INSPIRE Lab data were 
collected from August-February 2025. Sleep stages were scored using AASM guidelines. N3 sleep 
estimates SWA and spindles were extracted from N2 using Morlet wavelet transformation (slow, 
11Hz, 7-cycle; and fast, 15Hz, 13 cycles; threshold 4.5×signal mean). N2 minutes did not differ 
significantly (SCI 211±88.1, HC 199±39.0). 
 
Results: Proportions of N3, N2, and REM were not different between groups; N1 was greater in 
SCI compared to HC (N1: SCI 9.0±2.9, HC 5.5±2.8 t=-2.5, df=14.9, p=0.02, g=0.87). Mean slow 
spindle density was reduced in SCI (SCI 0.71±0.35, UC 1.17±0.28 spindles/min, t=3.1, df=13.2, 
p=0.009, g=1.4). The prevalence of sleep-disordered breathing (apnea-hypopnea index [AHI] >5) 
was greater in SCI (87.5%) than HC (50.0%), though mean AHI did not differ significantly (SCI 
14.8±9.9, HC 8.7±10.9; p=0.10). After adjusting for AHI, slow spindle density remained reduced 
in SCI (β=−0.41, p=0.02), suggesting the difference is not fully explained by this measure 
(β=−0.009, p=0.25).  
 
Conclusion: Preliminary data show home-based PSG may be used to explore microarchitecture in 
SCI, motivating future work to examine whether spindles are modifiable and relevant to recovery in 
SCI rehabilitation. 
 
Support: Paula Ness and Mark S. Speers Discovery Center for SCI Recovery, Spaulding 
Rehabilitation Hospital 
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Introduction: Depression and executive dysfunction are highly prevalent and comorbid after 
stroke. Sleep disturbance is common after stroke and, although included among depressive 
symptoms, is increasingly viewed as a partly distinct, transdiagnostic domain linking affective 
symptoms to cognitive function. We tested whether the degree of sleep disturbance moderates 
the association between depression severity and cognitive function in older adults with chronic 
stroke and comorbid depression and executive dysfunction. 

Methods: Participants were 28 adults ≥6 months post-stroke with major depression of moderate 
or greater severity and mild-moderate executive dysfunction (mean age 62.5±8.1yrs; 61% 
female). Depression was assessed with the Montgomery–Åsberg Depression Rating Scale 
(MADRS). Overall depression severity was computed excluding the MADRS Reduced Sleep item. 
Both MADRS Total (9 items) and MADRS Reduced Sleep were centered/standardized to reduce 
collinearity. Subjective cognition was assessed with the Neuro-QoL Cognitive Function Short 
Form. Objective cognition was assessed with the NIH Toolbox Cognition Battery (Fluid Cognition 
Composite). Linear regression estimated main effects and the depression severity × reduced 
sleep interaction predicting subjective and objective cognition; significant interactions were 
examined with simple slope analysis. Data was collected from an ongoing RCT (03/2023–
03/2026) and analyzed in 03/2026. 

Results: Greater depression severity was associated with poorer subjective cognition (β=−0.57, 
p=.03) but not with objective cognition. Reduced sleep alone was not associated with subjective 
cognition as a main effect, but it was associated with poorer objective cognition (r=−0.39, p=.05). 
The depression severity × reduced sleep interaction predicted subjective cognition (β=−0.38, 
p=.041). Higher depression severity predicted worse subjective cognition in individuals with poor 
sleep (+1SD on MADRS Reduced Sleep; β=−1.16, p=.001), but not in individuals with good sleep 
(−1SD on MADRS Reduced Sleep; β=0.03, p=.95).  

Conclusion: In post-stroke depression, sleep disturbance may act as a cross-cutting factor that 
moderate the association between depression severity and cognitive complaints and 
independently associated with objective cognition. If replicated with a larger sample, this pattern 
suggests that treating sleep disturbance may be a useful target in individuals with post-stroke 
depression and executive dysfunction. 

Support: NIH K23-MH129849 
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Introduction: Accurate measurement of sleep metrics like sleep onset latency and total sleep time 
is essential for understanding sleep disorders. Wearable devices allow monitoring of signals and 
provide real-time feedback. This feedback can function as biofeedback by increasing awareness of 
sleep patterns. This study evaluated the impact of wearable device feedback on sleep monitoring 
outcomes and insomnia severity among participants with and without insomnia. 

Methods: A three-phase, randomized crossover study was conducted with 62 participants (mean 
age 30.37; 43.54% female). Participants included 23 without insomnia and 39 with insomnia, 
determined using the Structured Clinical Interview for DSM-5 Sleep Disorders. Participants 
completed a week-long control condition (without device feedback), followed by a washout week 
and a week-long test condition with device feedback. Participants were randomized to start with 
the control or test condition. The Insomnia Severity Index (ISI) and other surveys were completed 
at baseline (T1), after the first week (T2), during washout (T3), and at the end of the second week 
(T4).  

Results: Participants without insomnia had ISI scores below 7 across time points (mean <5), 
confirming no clinical insomnia. Insomnia participants had mean ISI scores above 7 across time 
points: 16.22 (T1), 12.88 (T2), 13.09 (T3), and 13.68 (T4). Bayesian beta mixed-effects regression 
examined whether ISI scores changed across time points (T2-T4) relative to T1 in both sequences 
(Control first vs. Device first) among insomnia participants. In the control-first sequence, baseline 
mean ISI was 20.14 and decreased significantly by the end of the control phase (-2.29), washout (-
2.19), and test phase (-1.33). In the device-first sequence, the baseline mean ISI was 18.25, with 
significant decreases at washout (-4.73) and control phase (-4.15), but the decrease at test phase 
(-2.05) was not significant.  

Conclusion: Participants without insomnia remained within the nonclinical ISI range across 
phases. ISI scores decreased in insomnia participants across phases in both sequences, indicating 
that engagement in sleep monitoring helps reduce symptoms. Both sequences showed ISI 
reductions, but device-first participants had larger and durable improvements, including during the 
washout, suggesting lasting biofeedback-related effects. 
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Introduction: Sleep disorders are one of the most common medial concerns, with shift work 
sleep disorder (SWSD) being the most common. Avoiding bright lights in the few hours before 
going to bed with bright light exposure upon waking has been shown to be an effective treatment 
for SWSD.  

Sunrise alarm clocks are alarm clocks that use light to wake you up. However, there is little 
research into their efficacy, especially in populations with disrupted sleep schedules.  

This study was aimed at testing the efficacy of sunrise alarm clocks in helping restore sleep 
patterns following night shifts among medical students. 

Methods: In this study, we evaluated the efficacy of sunrise alarm clocks among medical 
students with night shifts on clinical rotations. Data collection occurred from January 2025 
through December 2025.  

Participants were randomly assigned to the control or experimental group. All participants 
completed a Likert scale questionnaire prior to their night shift about sleep quality, sleep timing, 
and any sleep aids or interventions used to establish a baseline. The control group continued their 
routines and completed the same survey for two days following their night shift. The experimental 
group completed the same survey, but used the Hatch Restore 3 alarm clock for 2 days following 
their shift.  

We performed a chi-square analysis to evaluate for correlations between sunrise alarm clock use 
and return to baseline.  

Results: A total of 14 students across both groups were included in the analysis, 7 in each group. 
We found use of the sunrise alarm clocks had no significant effect on subjective sleep quality 
(p=0.266), total sleep time (p=0.378), number of times the participants pressed snooze 
(p=0.319), sleepiness in the morning (p=0.101), or time to fall asleep (p=0.692). 

Conclusion: Sleep disorders continue to be prevalent amongst healthcare workers and even 
extend to those still in training. This study aimed to analyze whether usage of sunrise alarms 
could aid in improving sleep quality in those who work odd hours. Our findings did not suggest any 
significant difference in quality of sleep in those that used a sunrise alarm compared to those who 
did not.   
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Introduction: Piezo ion channels enable interpretation of sensory information conveyed through 
the Somatic Nervous System (SNS) of the Peripheral Nervous System (PNS) to be communicated 
between neurons in the brain, and also bidirectionally between the brain and the PNS. 

Piezo channels allow electrical current to pass through them. In this way, ion channels enable 
neurons to communicate with each other, so that the brain’s neural networks can properly 
function. Haptic Vibrotactile Trigger Technology (VTT) prompts a sensory response by using 
electrical current-producing vibrations to stimulate the skin’s mechano-receptors and is 
communicated via the PNS to the brain. 

Outcomes from several IRB-approved randomized clinical trials evaluated the efficacy of a non-
drug, topical patch with VTT in patients with sleep disorders, pain, stress/anxiety, and balance 
issues, in addition to evaluating fatigue, improved performance and endurance in elite athletes.  

Methods: Data evaluated between December 2025 and February 2026 are included in this 
analysis. Subjects were provided a topical patch with VTT or a placebo patch without VTT (REM 
Patch, n=33), LIBERTY Patch (n=68), VICTORY Patch (n=70); Super Patch Company, Toronto, 
Canada). Over 14 days, responses to validated scales (e.g., Pittsburgh Sleep Quality Index (PSQI), 
Insomnia Severity Index (ISI), Falls Efficacy Scale (FES)) were collected and functional 
measurements were taken to evaluate the efficacy of the VTT patch and any change in sleep, 
insomnia, fatigue, and athletic performance as compared to a placebo patch. 

Results: Outcomes demonstrated the statistically significant reduction (p< 0.001) of insomnia, 
fatigue, and night time awakenings, including improvement in sleep, decreases in anxiety, stress, 
depression, pain severity and interference, improvement of balance and stability, and improved 
athletic strength and performance. 

Conclusion: The bi-directional sensory communication promoted by VTT may be able to boost 
the functioning of the piezoelectric channels. Evolving VTT treatments may be beneficial in people 
with diminished functioning of their piezoelectric channels and lead to breakthrough, minimally 
invasive, and drug-free approaches for treating various disorders as well as improving athletic 
performance, endurance, and prevention of injuries. 
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Introduction: Mouth breathing is highly pathologic during wake and sleep, with multiple studies 
showing craniofacial maldevelopment, maladaptive swallowing and mastication consequences 
in those who mouth breathe. During sleep, oral breathing results 
in increased snoring, worsened airway collapsibility and increased sleep fragmentation, yielding a 
patient population refractory to standard therapies. The mechanisms driving oral breathing 
remain poorly understood, posing a significant barrier to effective intervention. We hypothesize 
that increased oral breathing during wake and sleep correlates with (1) increased anatomic 
load and (2) increased ventilatory demand.  
   
Methods: A prospective cohort of adults seeking surgical treatment for OSA was 
included. Subjects underwent a hospital-grade CT scan to quantify soft tissue, skeletal, and 
airway dimensions. Subjects then underwent a drug-induced sleep endoscopy (DISE) with 
independent oral and nasal ventilation quantification via pneumotachometers and pharyngeal 
manometry (Pepi) via a pressure catheter placed at the retroepiglottic space. Breathing 
was monitored prior to initiation of propofol sedation (“wake”) and after a stable plane of 
sedation (“sleep”) was reached. The oral inspiratory tidal volumes of all breaths were summed 
and divided by the summed total inspiratory tidal volumes (oral + nasal) to calculate the average 
oral fraction (OF) of inspiration during wake and sleep. Spearman’s correlations and linear 
regression models were performed.  
  
Results: Thirty-three subjects participated in the study as of February 2026. Patients 
were generally older (52.8±14.5 years), Caucasian (69.7%), male (81.8%), overweight 
(BMI 28.9±4.5 kg/m2), and with severe OSA (AHI 36.9±19.6 events/hour). On average, OF 
increased by 16.6±36.8% from wake to sleep (29.9±33.2% vs 45.8±35.7%, p=0.01). In 
regression models adjusting for age, sex, and BMI, longer pharyngeal airway (standardized 
β=22.3, 95%CI: 8.1, 36.4, p=0.003) was associated with greater wake OF. Interpreted in raw 
units, each 1mm increase in pharyngeal airway length is associated with a 2% increase in wake 
OF. In adjusted models, more negative Pepi during wake (standardized β=-15.3, 95%CI: -28.1, -
2.5, p=0.02) was associated with increased change in OF from the wake to sleep transition. 
Interpreted in raw units, each 1 cmH2O decrease (i.e., more negative) in Pepi during wake was 
associated with an 18.2% increase in OF.  
  



Conclusion: In this analysis, subjects with OSA demonstrated an increase in oral breathing from 
wake to sedated sleep. Interestingly, awake anatomic and physiologic measures were associated 
with awake and transitional mouth breathing, respectively.  Hence, anatomic load and ventilatory 
demand translate into pathophysiological mechanisms of oral breathing during DISE, providing 
potential diagnostic and therapeutic insights into the growing CPAP alternative population.   
  



LBA 1562 
Effectiveness of a Sleep-Time Wearable Vagus Nerve Stimulation Headphone in Healthy Subjects 
and Subjects with Mental Health Symptoms 

Authors and Institutions: Yunlong Tan1; Xiangyi Xue2,3; Xiaoying Wang1; Yanli Li1; Leilei Wang1; Na 
Li1; Jiahe Liu²; Haoxin Liu4; Yu Duan4; Robert Desimone5; Zongyuan Ge2*  
1Beijing Huilongguan Hospital, Beijing, China; 2AIM for Health Lab, Faculty of Information 
Technology, Monash University, Melbourne, VIC, Australia; 3College of Business and Economics, 
Australian National University, Canberra, ACT, Australia; 4Soulheal, Cecil Court, Singapore; 
5McGovern Institute for Brain Research, Massachusetts Institute of Technology (MIT), Cambridge, 
MA, USA 
 
Introduction: Sleep disturbance is closely associated with mental health outcomes; however, 
objective longitudinal evidence evaluating sleep-time wearable interventions remains limited. 
This study examined short-term physiological, sleep, and psychological effects of a head-worn 
vagus nerve stimulation (VNS) device with integrated guided breathing and white noise during 
continuous use in both healthy adults and adults with depressive or anxiety symptoms. 
 
Methods: We conducted a 10-day longitudinal study in December 2025 involving 23 adults (13 
Healthy; 10 with depressive and/or anxiety symptoms) using a head-worn sleep VNS device. 
Daytime heart rate (HR) was recorded on 10 weekdays during 30-minute sessions (5-minute 
baseline; 25-minute device use). At night, participants used the device for 30 minutes before 
sleep, and sleep was monitored using a sleep mat. Psychological and sleep-related 
questionnaires were administered before and after the intervention. Longitudinal outcomes were 
analyzed using generalized estimating equations or linear mixed-effects models. 

Results: Daytime HR showed a robust within-session reduction during device use across 
measurement days. In the Healthy group, mean HR decreased by 4.84 bpm (p < 0.001), while 
participants with depressive and/or anxiety symptoms showed a smaller but significant reduction 
of 1.93 bpm (p < 0.001). A significant group effect was observed, with no significant day or group-
by-day interaction. 

Psychological and sleep-related questionnaire scores showed selective group-specific changes. 
Perceived stress decreased in the Healthy group p=0.013, while depressive symptoms decreased 
in the mental-health-symptom group p=0.033. Other measures showed nonsignificant favorable 
trends. 

Nighttime sleep metrics showed heterogeneous short-term trajectories. Among 19 indicators, 
only sleep regularity and awake time changed significantly, both in an unfavorable direction (p < 
0.05), while other objective sleep measures showed no significant changes. Baseline differences 
were observed, with the mental-health-symptom group exhibiting lower deep sleep duration, 
higher resting HR, and reduced HRV compared with Healthy participants. 
 
Conclusion: Wearable sleep interventions can produce immediate physiological responses 
during daytime use and selective short-term psychological and subjective sleep-related benefits, 



while most objective sleep architecture measures remain stable over the short term. These 
findings highlight the importance of temporally aligned and longitudinal evaluation for emerging 
sleep interventions. 

Support: Soulheal (digital sleep health company) 
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Introduction: Electroconvulsive therapy (ECT) is an effective treatment for severe depression but 
may cause transient cognitive impairment, particularly in autobiographical memory and processing 
speed. The posterior dominant rhythm (PDR) on resting-state electroencephalography (EEG) 
reflects thalamocortical network integrity and has been proposed as a marker of cognitive function. 
The PDR consists of alpha-band oscillations that are most prominent over occipital regions during 
relaxed wakefulness with eyes closed and attenuate with loss of arousal. However, the relationship 
between PDR characteristics and cognitive performance during ECT remains unknown. 

Methods: Participants undergoing an index course of ECT completed resting EEG recordings and 
cognitive assessments as part of an ongoing longitudinal study (DNS-ECT study, ClinicalTrials.gov 
NCT05905705), with data for this sub-study collected through February 2026. Custom MATLAB 
scripts quantified PDR peak frequency and alpha power within 8–13 Hz in channel P4–O2. 
Autobiographical memory was assessed using Electroconvulsive Therapy Cognitive Assessment 
(ECCA). Episodic memory was evaluated using Object-in-Scene (OIS) task from Oxford Cognitive 
Assessment Portal, focusing on immediate identification reaction time as measure of processing 
speed.  

Results: Twenty-five participants completed 8.84 ± 3.18 ECT treatments (mean ± SD). PDR alpha 
power increased significantly across ECT course (baseline 2.37 ± 2.28 versus final 5.22 ± 6.67 µV²; 
paired t-test, p=0.008), whereas PDR peak frequency did not change significantly. Greater PDR 
alpha power was significantly associated with better autobiographical memory performance 
(Spearman’s ρ = 0.667, p = 0.009). Reductions in PDR peak frequency were associated with slower 
OIS reaction times, though this association did not reach statistical significance (ρ = −0.538, p = 
0.058).  

Conclusion: PDR alpha power increased during the ECT course and was significantly associated 
with autobiographical memory performance, suggesting that stronger posterior alpha activity may 
reflect preserved thalamocortical network function relevant to memory outcomes. Reductions in 
PDR peak frequency were associated with slower OIS reaction times, though not statistically 
significant, suggesting that PDR slowing may relate to reduced processing speed during episodic 



memory retrieval. Together, these findings suggest that PDR metrics may serve as a non-invasive 
electrophysiological biomarker for monitoring cognitive outcomes during ECT. 

Support: This work was supported by NIMH K01 MH128663. 
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Introduction: Although sleep is widely thought to benefit memory consolidation, it remains 
unclear whether a daytime nap produces different delayed memory outcomes than quiet rest or 
active wakefulness after interference and across extended retention intervals. This study 
examined the delayed effects of a single 90-minute nap, compared with quiet rest and active 
wakefulness, on declarative and procedural memory. 

 
Methods: Thirty-seven habitual nappers were randomly assigned to a nap (n = 13), quiet rest (n = 
12), or active wakefulness (n = 12) condition. Participants completed a learn–rest–interference–
retest protocol, with memory assessed immediately after interference, at 8:00 p.m. the same day, 
and at 12:00 p.m. the next day. Data were collected in 2024. Between December 2025 and March 
2026, additional analyses were conducted to assess the distribution of the behavioral data. 
Because both declarative and procedural memory measures violated the assumption of 
normality, they were rank-transformed prior to ANOVA. Polysomnography was used to quantify 
sleep architecture and related sleep measures. 

 
Results: No significant main effect of group was found for percentage change in declarative 
memory accuracy, procedural memory accuracy, or procedural memory speed, indicating no 
group differences at either delayed test. Significant main effects of time were observed for 
procedural memory accuracy and speed, both of which improved over time. No significant 
associations were found between power spectral density and memory performance in the nap 
and quiet rest groups.  
 
Conclusions: This study found no evidence that a 90-minute daytime nap produced superior 
delayed consolidation of declarative or procedural memory relative to quiet rest or active 
wakefulness following interference. In addition, no significant associations were observed 
between power spectral density and memory performance in either the nap or quiet rest group. 
These findings suggest that, under the present experimental conditions, a daytime nap did not 
provide a delayed memory benefit beyond that observed in the other two conditions. 
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Introduction: Bedtime for autistic children and their families can be challenging. While bedtime 
routines and environmental changes can support improved sleep health, autistic children with 
elevated sensory responsivity can experience physiologic arousal associated with prolonged 
sleep onset latency. In a new, sensory-based bedtime intervention called the Power Down 
protocol, we target elevated bedtime arousal levels through a caregiver-driven massage and 
mindfulness mantra. Here we present preliminary feasibility, acceptability, and patterns of sleep 
changes from our first 5 caregiver-child dyads. 

Methods: Autistic children (6-13 years) who struggle to fall asleep (>20 minutes) and their 
caregivers were recruited for this 3-week open pilot trial (recruitment started 12-2026; target 
n=20). Caregiver-child dyads wore wrist actigraphy and completed daily sleep-emotion diaries for 
a 1-week baseline and 2-week intervention trial. Questionnaires on sleep, emotion dysregulation, 
and sensory processing were completed at the start and end of the intervention. The 
Acceptability of Intervention Measure (AIM) and Feasibility of Intervention Measure (FIM) were 
used post intervention (scored on a scale of 4-20; higher scores reflect better 
acceptability/feasibility).  

Results: At baseline, all children and caregivers reported elevated sleep problems (n=5; >35 
Children’s Sleep Habits Questionnaire-Autism [CSHQ-A], >5 Pittsburgh Sleep Quality Index 
[PSQI]), with a CSHQ-A mean=43.2 (SD=7.3) and PSQI mean=10.8 (SD=3.34). Reports of 
frequent bedtime stalling (33% of nights) and requests that the caregiver stay in the room (42% of 
the nights) were common at baseline. Post intervention, overall sleep scores improved slightly 
(CSHQ-A mean=41.8, SD=7.5; PSQI mean=10, SD=4.2) and large reductions in the frequency of 
bedtime stalling (0.1% of nights) and requests that the caregiver in the room (24% of nights). 
Caregivers reported the intervention was highly feasible (FIM= 17, SD=3.0) and acceptable (AIM= 
17.6, SD= 2.2). For the nights sleep diaries were completed (n=45/70), caregivers reported 
completing the Power Down protocol 62% of the nights. 

Conclusion: The first 5 participants reported the Power Down protocol to be feasible and 
acceptable. Subjective reports indicate some improvements in bedtime, specifically around 
stalling and caregiver support at bedtime. Continued recruitment and final data analysis will 
confirm these findings.  

Support: Sleep Research Society Foundation Career Development Grant (PI Hartman) 
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Introduction: Insufficient and irregular sleep and physical activity (PA) have been linked with 
depression. However, these associations remain poorly understood among individuals with 
autism spectrum disorder (ASD), who have elevated depression risk and circadian abnormalities. 
We examined whether wearable-derived metrics of sleep and PA were associated with 
depression and whether associations differed by ASD status.  

Methods: Fitbit wrist-worn tracker (photoplethysmography (PPG)-enabled devices) and Patient 
Health Questionnaire-9 (PHQ-9) score data were obtained from the All of Us Research Program 
Controlled Tier v8 (N=10,152; ASD: n=188, mean 590 days; non-ASD: n=9,964, mean 628 days). 
The following sleep and PA metrics were included: sleep timing and variability metrics (mean and 
SD of bedtime, wake time, sleep midpoint, social jetlag), sleep duration, and PA levels and timing 
metrics (steps per day, MVPA, sedentary time, timing of first activity, and timing of peak activity). 
Linear regression examined associations with continuous PHQ-9 scores in the non-ASD 
subsample. Models adjusted for age, sex, race/ethnicity, and engagement duration with FDR 
correction. To assess for differential associations by ASD, predictor × ASD group interaction terms 
were added to the models. Analyses were conducted between February and March 2026. 

Results: Ten predictors were associated with PHQ-9 after FDR correction (all p < 0.001). Greater 
variability in sleep timing (e.g., SD sleep midpoint: β = 1.34) and a later sleep midpoint (β = 1.28) 
were associated with higher depression scores. Higher PA was associated with lower depression 
scores (e.g., log daily steps: β = −1.76). Furthermore, later timing of first and peak activity, greater 
sedentary time, and shorter total sleep time were also associated with higher PHQ-9 scores. 
Among ASD × predictor interactions, the SD bedtime showed the largest effect estimate, 
suggesting a weaker association between bedtime variability and depression among individuals 
with ASD (β = −1.10, p = 0.085). 

Conclusion: Sleep and PA variability were robustly associated with depressive symptoms in the 
non-ASD population. However, these associations were consistently attenuated in adults with 
ASD, suggesting that ASD-specific approaches to identifying modifiable risk factors for 
depression may be needed. 
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Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) symptoms frequently emerge 
during preschool, highlighting a critical period for prevention. Sleep disturbance represents a 
potential intervention target, yet the gold-standard treatment (behavioral parent training; BPT) 
focuses on improving daytime behaviors. This study evaluates the feasibility, acceptability, and 
preliminary effectiveness of Preschool Attention and Sleep Support (PASS), an 8-week telehealth 
treatment to improve sleep and ADHD symptoms. PASS targets behavioral concerns across the 
24-hour day by streamlining two parent-focused, empirically-supported interventions: BPT and 
behavioral sleep medicine (BSM). 

Methods: Forty-six parents of preschoolers (aged 3-5) with elevated ADHD and sleep concerns 
were randomized to PASS (4 sessions of BPT; 4 sessions of BSM) or active control (8 sessions of 
BPT only). Both treatments were delivered via telehealth. Parent- and clinician-ratings of ADHD 
and parent-rated sleep were collected at baseline, post-intervention, and 3-month follow-up. 
Data collection concluded on January 30, 2026. Prespecified feasibility and acceptability metrics 
were evaluated. Repeated-measures linear models characterized between-group differences in 
sleep and ADHD over time. 

Results: Feasibility metrics exceeded benchmarks. Regarding acceptability, 88% of those 
assigned to PASS attended ≥6 of 8 sessions, parent homework adherence was high (median=4, 
scale 1-5), and parent satisfaction ratings exceeded benchmarks (means=4.0-4.8, scales 1-5). 
Consistent time effects across groups demonstrated improved clinician- and parent-rated ADHD 
symptoms at post-intervention and 3-month follow-up, regardless of intervention assignment 
(p’s<.0001), with no group differences. PASS families displayed small-to-large improvements in 
parent-rated sleep compared to BPT-only families at post-intervention (Cohen’s d=-.29-.75); 
these group differences were similar albeit somewhat attenuated at 3-month follow-up (Cohen’s 
d=-.18-.56). 

Conclusion: A streamlined BPT-BSM telehealth intervention is feasible and acceptable for 
parents of preschoolers with ADHD and sleep concerns. PASS performed similarly to the current 
gold-standard treatment (BPT-only) in reducing ADHD symptoms, but resulted in greater 
reduction in parent-reported sleep problems compared to BPT-only. For preschoolers with both 
elevated ADHD symptoms and sleep problems, streamlining BSM with BPT strategies in the same 
number of sessions may improve sleep without losing potential gains for ADHD from traditional 
BPT. A future well-powered RCT will further elucidate the impacts of behavioral sleep treatments 
for preschoolers with ADHD. 

Support: R34MH131994, R34MH128440, R01MH136425 
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Introduction: Shift work is common and represents a serious threat to public health, safety, and 
well-being. One pathway by which shift work may confer elevated risk for accidents, errors, 
psychiatric conditions, and medical disease is via sleep health problems (e.g., insomnia). Studies 
of cognitive behavioral therapy (CBT) for insomnia among shift workers have demonstrated mixed 
results. The primary aim of the Optimizing Sleep Health in Nurses (OSHIN) pilot randomized 
controlled trial was to test feasibility and acceptability of a modular, therapist-delivered, 
telehealth CBT adapted for the unique needs of night shift workers with insomnia symptoms 
(CBT-Shift).  

Methods: Data were collected from December 2023 to March 2026. Night shift nursing staff (e.g., 
RNs, LPNs, CNAs) with insomnia symptoms were recruited from major hospital networks in the 
United States. Sixty participants (n = 60) were randomized to treatment (CBT-Shift; n=30) or 
single-component control (Relaxation; n=30). Feasibility and acceptability were assessed via 1) 
retention rate ≥70% (% of participants who completed minimal therapeutic dose of 4 sessions), 
2) session attendance ≥70% ([# of visits attended]/[# of total visits]), and 3) Implementation 
Assessment Measure (IAM) mean score ≥4/5 on each subscale. Between-groups effect size 
(Cohen’s d) of Insomnia Severity Index (ISI) change scores (baseline to posttreatment) were 
calculated to estimate preliminary efficacy using intent-to-treat (i.e., all randomized participants 
were analyzed). 

Results: Nursing staff participants (mean age of 36.0 [SD=10.8]) were mostly women (83%) and 
non-Hispanic white (68%). Retention through the minimal treatment dose was acceptable for 
both groups at 80% (24 out of 30 randomized). Attendance was acceptable at 85% (84% in the 
intervention group and 85% in the control group). IAM scores were M=4.1, M=4.0, and M=4.2 for 
each subscale; mean IAM subscale scores were all >4 for the intervention group and <4 for the 
control group. Change scores from baseline to immediately post-treatment on the ISI favored the 
treatment group (-5.4 points) over the control (-2.6 points), Cohen’s d=0.51 (95% C.I.: -1.04, 
0.03).  

Conclusion: These results support the feasibility and acceptability of CBT-Shift for addressing 
insomnia symptoms in night shift nursing staff. A fully powered efficacy trial is warranted.  

Support: This material is based upon work supported by the American Academy of Sleep 
Medicine Foundation (Strategic Research Award; PI: Dietch). Any opinions, findings, and 
conclusions or recommendations expressed in this publication are those of the author(s), and do 
not necessarily reflect the views of the American Academy of Sleep Medicine Foundation. 
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Introduction: Nonrestorative sleep, sleep disturbance, fatigue, and “brain fog” are some of the 
most prevalent and debilitating symptoms of both Long COVID (LC) and Myalgic 
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). This study aimed to compare these 
symptoms across age and sex matched LC, ME/CFS, and healthy control (HC) groups using 
subjective and objective measures and to explore associations between these symptoms. We 
expected that the ME/CFS group would exhibit greater symptom severity than the LC group, that 
both the LC and ME/CFS groups would report experiencing greater subjective cognitive 
impairment and fatigue compared with HC, and that ME/CFS and LC would have lower MSLT 
sleep latency scores compared with HC. 
 
Methods: 54 age and sex matched participants (38F/16M, 22-70 years old, 19 LC, 15 ME/CFS, 20 
HC), completed a 14-day at-home sleep monitoring period followed by a 2-day in-laboratory stay. 
Data collection lasted from February 2024 to December 2025. Outcome measures included 
PROMIS Sleep Disturbance and Fatigue questionnaires, Multiple Sleep Latency Test (MSLT), 
sleep diaries, wrist-worn actigraphy, the NIH Toolbox Cognitive Battery, and the Psychomotor 
Vigilance Test (PVT). Generalized linear mixed models were used for analysis. 
 
Results: Participants with ME/CFS reported greater PROMIS Sleep Disturbance T-scores 
(58.1±1.2) compared with participants with LC (54.4±1.1; p=.028) and HC (40.3±1.3; p<.001). 
Participants with ME/CFS reported greater PROMIS Fatigue T-scores (70.9±2.5) than participants 
with LC (64.1±1.3; p=.018) and HC (37.4±1.5; p<.001). Participants with ME/CFS had greater 
sleep latency on the MSLT (16.1±.9) than participants with LC (12.6±.9; p=.009), but not HC 
(13.7±.9; p=.069). We are currently analyzing data from sleep diaries, actigraphs, the NIH Toolbox, 
and the PVT. 
 
Conclusions: Patients with ME/CFS may experience greater sleep disturbance and fatigue, but 
less daytime sleepiness, or ability to fall asleep during daytime naps, compared with those living 
with LC. Further analyses may uncover important distinctions between subjective and objective 
measures of sleep regularity and cognitive impairment in these populations. A thorough 
understanding of the relationships between these debilitating yet evasive symptoms could 
improve clinical monitoring, clarify diagnostic criteria, and guide tailored treatment development. 
Support (if any): Patient-Led Research Collaborative (PLRC) and the Open Medicine Foundation 
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Introduction: Insomnia is prevalent among U.S. service members (SMs), contributing to impaired 
daytime functioning, increased health risks, and diminished operational effectiveness. Despite 
clinical and operational relevance, the extent to which insomnia severity and objective 
polysomnography (PSG) sleep features are associated with functional impairment and whether 
these associations differ by sex remains underexplored. This study examined associations 
between insomnia and functional impairment overall and within operational domains, including 
by sex. 

Methods: A cross-sectional analysis was conducted using clinical data from the Walter Reed 
National Military Medical Center Sleep Disorders Center. Treatment-seeking SMs (n=2,375, 84% 
male, Mage=39.7±8.6 years) completed intake assessment and in-laboratory PSG (2014–2017). 
Insomnia severity was measured using the Insomnia Severity Index (ISI); objective PSG sleep 
features included sleep efficiency, sleep onset latency [SOL], and wake after sleep onset. 
Functional impairment was measured using the Functional Outcomes of Sleep Questionnaire-10 
(FOSQ-10). Models were adjusted for demographic, clinical, behavioral/environmental, and 
operational factors. Multiple logistic regression estimated adjusted odds ratios (aOR) and 95% 
confidence intervals (CI) for associations between insomnia and functional impairment (p<.05). 
Domain-specific analyses evaluated potential sex differences in the effects of insomnia on 
impairment in vigilance, activity, and productivity, using interaction terms. Analyses were finalized 
in December 2025. 

Results: Overall, 44.6% SMs met insomnia criteria (ISI≥15) and 80.8% demonstrated functional 
impairment (FOSQ-10≤17.9). Of those with insomnia, 95.7% were functionally impaired. In 
covariate-adjusted models, insomnia (no/yes) was strongly associated with functional 
impairment (aOR=7.26, 95% CI:5.12–10.29, p<.001). Objective PSG sleep features were not 
significantly associated with impairment. Females had higher odds of impairment than males 
(aOR=2.03, 95% CI:1.30–3.38), though sex did not modify the overall insomnia-impairment 
association. Domain-specific analyses demonstrated associations between insomnia and 
impairment, with statistically significant interactions: (1) vigilance (SOL×Sex; aOR=0.50, 95% 
CI:0.27–0.88) and (2) productivity (ISI×Sex; aOR=2.75, 95% CI:1.17–10.98), indicating lower 
vigilance impairment and higher productivity impairment in females than males. 

Conclusion: Functional impairment aligned more closely with insomnia severity than objective 
PSG sleep features, suggesting PSG does not reliably reflect functional impact. While overall 
associations were similar across sexes, vigilance and productivity demonstrated domain-specific 
sex differences in the insomnia-impairment association. 



 
Support: TriService Nursing Research Program (N25308GR) 
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Introduction Post-polio syndrome (PPS) is a neurological condition occurring decades after initial 
poliomyelitis infection, characterized by increased muscle weakness, fatigue, and autonomic 
dysfunction. Sleep disturbances have been recognized as a part of PPS, with autonomic 
dysregulation proposed as a potential contributing mechanism. Given the aging population of 
polio survivors and the understudied nature of PPS, further characterization of sleep disturbances 
could assist providers in diagnosis and care. 

Methods: We retrospectively reviewed 116 patient charts evaluated for PPS at SUNY Upstate 
Medical University from 2009 to present. Sleep disturbances including nocturia, obstructive sleep 
apnea, restless leg syndrome, night sweats, and unspecified sleep disorders were documented 
and summed as total sleep burden. Comorbidities and medications were also recorded. 
Multivariate Poisson regression identified independent predictors of sleep burden. Unsupervised 
hierarchical clustering using Gower distance and Ward's D2 linkage was performed across 19 
binary clinical variables with optimal cluster number determined by silhouette analysis. Analysis 
was completed using RStudio, February 2026. 

Results 72.4% of patients reported at least one sleep disturbance. Nocturia (32%), unspecified 
sleep disorder (26%), and sleep apnea (22%) were most prevalent. Age of PPS symptom onset 
was the only significant predictor of sleep burden in multivariate analysis (n=94 with full records, 
Poisson IRR=0.977, 95% CI 0.962–0.993, p=0.006), with earlier onset associated with greater 
burden. BMI, age of polio infection, gender, and depression/anxiety were not significantly 
associated (all p>0.05). Silhouette analysis identified two potential phenotypes. Phenotype 1 
(n=83, 70%) represented a metabolic profile with lower sleep burden. Phenotype 2 (n=33, 28%) 
represented a respiratory-psychiatric profile with significantly higher rates of sleep apnea (36% vs 
17%, p=0.023), night sweats (48% vs 5%, p<0.001), shortness of breath (61% vs 12%, p<0.001), 
depression/anxiety (45% vs 13%, p<0.001), and antidepressant use (70% vs 11%, p<0.001). 

Conclusion Sleep disturbances are prevalent in PPS, affecting 72.4% of patients. Earlier age of 
symptom onset independently predicts greater sleep burden, while metabolic factors were 
nonsignificant, suggesting a potential autonomic etiology. Two exploratory clinical phenotypes 
were identified. These findings support increased screening and management of sleep 
disturbances in PPS with potential larger scale studies looking into autonomic mechanisms. 
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Introduction: Sleep disorders frequently co-occur with intellectual and developmental 
disabilities (IDDs) and can exacerbate symptoms and worsen functional outcomes. Individuals 
living in rural areas are underrepresented in research and may face barriers to diagnosis and 
treatment. The University of Iowa Health Care system (UIHC) serves a large rural catchment area, 
providing a unique opportunity to examine sleep disorder diagnoses in this population. We 
identified medical records for individuals with genetically defined IDDs to characterize sleep 
disorder diagnoses and evaluate their distribution across rural and non-rural settings. 

Methods: Electronic health records from UIHC were queried to identify all individuals in the 
system with genetically defined IDDs (Fragile X, Angelman, Rett, or Prader–Willi syndromes). 
Individuals with multiple IDD diagnoses were excluded to ensure mutually exclusive groups. 
Rurality was classified using Rural-Urban Commuting Area (RUCA) codes, and rates of sleep 
disorder diagnoses were compared between urban (RUCA ≤ 6) vs rural (RUCA ≥ 7) groups. 

Results: The dataset included 342 individuals with genetically defined IDDs (248 urban, 94 rural): 
Fragile X (n=133; 96U/37R), Angelman (n=39; 29U/10R), Rett (n=81; 60U/21R), and Prader–Willi 
(n=89; 63U/26R) syndromes. Analyses conducted between January and March 2026 indicated 
that 130 individuals (38%) had a diagnosis of at least one sleep disorder, with no significant 
difference in prevalence between urban (37.9%) and rural (38.3%) groups (χ²=.005, p=.95). The 
most common specific sleep disorders were OSA (18.7%) and insomnia (11.4%), neither of 
which differed between rural and urban groups (OSA: (χ² = 1.88, p = .17; insomnia: (χ² = 0.43, p = 
.51). 

Conclusion: Sleep disorders were very common among individuals with genetically defined IDDs. 
No systematic rural-urban differences were observed in diagnosis rates within this university 
healthcare network serving a large rural population. This pattern may reflect ascertainment bias, 
as individuals identified through genetic testing within a tertiary university healthcare system may 
not represent the broader population of individuals with IDDs. Future work will build on these 
EHR-based approaches to identify individuals with IDDs, including those living in rural areas, for 
studies using objective measures of sleep. 
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Introduction: Midface retrusion creates a skeletal size deficiency of the upper airway and is an 
important craniofacial contributor to persistent pediatric obstructive sleep apnea (OSA). In 
growing children who require prolonged nasal CPAP, concern has been raised that chronic mask 
forces may further restrict forward midfacial growth and worsen an already compromised 
maxillary framework. Bone-anchored maxillary protraction (BAMP) advances the maxilla 
skeletally with limited dentoalveolar compensation and may therefore offer a means of reversing 
CPAP-associated midface retrusion while improving the structural airway. This pilot series 
evaluated BAMP in adolescents with persistent OSA and progressive midface retrusion during 
prior CPAP therapy. 

Methods: Nine consecutive children, ages 12-15 years, with persistent OSA, progressive midface 
retrusion during prior CPAP therapy, and skeletal maxillary deficiency were treated with BAMP 
using maxillary and mandibular skeletal anchorage with intermaxillary elastics. Active treatment 
duration was 22 months. Emerging follow-up data included in this late-breaking submission were 
obtained between December 2025 and March 2026. Pre- and post-treatment evaluation included 
clinical examination, radiographic analysis, polysomnography and pediatric sleep questionnaires.  

Results: Eight of 9 patients showed symptomatic improvement together with improvement in 
respiratory parameters sufficient to discontinue CPAP after BAMP therapy. One patient showed 
partial improvement but continued to require CPAP support. Overall, the findings suggest that 
forward orthopedic repositioning of the maxilla may improve both the craniofacial framework and 
sleep-disordered breathing in adolescents with CPAP-associated midface retrusion.  

Conclusion: This preliminary work suggests that BAMP may be considered as an adjunctive 
treatment option in adolescents with CPAP-associated midface retrusion and persistent OSA. In 
most patients, treatment was associated with clinical improvement sufficient to eliminate CPAP 
use. Further controlled studies with quantitative polysomnographic and cephalometric outcomes 
are needed to define efficacy, timing, and long-term stability. 
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Introduction: Sleep technologists require specialized training in physiologic monitoring, sleep 
staging, and therapeutic interventions across adult and pediatric populations. Pediatric 
polysomnography presents additional challenges due to developmental differences in sleep 
architecture, age specific scoring criteria, and need for family centered care. Many technologist 
training pathways focus primarily on adult sleep and may not provide structured pediatric 
training. Additionally, healthcare systems face an ongoing shortage of trained sleep 
technologists. To address these challenges, we developed a hospital-based training program 
designed to educate staff through a structured polysomnography curriculum incorporating 
pediatric sleep medicine competencies. 
 
Methods: A modular curriculum was implemented within a hospital-based learning management 
system and aligned with competency standards from the Board of Registered Polysomnographic 
Technologists. Accreditation was obtained as a STAR (Sleep Technology Approved Resource) 
Program The curriculum includes sleep physiology, polysomnographic instrumentation, infection 
control, patient interaction, recording and monitoring techniques, sleep disorder classification, 
and therapeutic interventions. Pediatric focused modules include infant and pediatric sleep 
staging, respiratory event scoring, age specific sleep physiology, and simulation learning. The pilot 
program hired technologist trainees in August, 2025. The program encompasses 4 months of 
classroom instruction and 6 months of supervised clinical hours to be completed May, 2026. 
Educational outcomes were evaluated through written assessments and competency based 
evaluations in polysomnography setup, monitoring, and scoring. 
 
Results: Initial pilot implementation demonstrated feasibility of delivering a structured 
polysomnography training program within a hospital setting. Trainees completed core and 
pediatric focused modules and demonstrated improved familiarity with pediatric sleep 
physiology, respiratory event recognition, and pediatric polysomnography procedures. 
Participants also reported increased confidence in monitoring and scoring pediatric sleep 
studies.  Participants will matriculate from the program after 10 months and meet the eligibility 
requirements to certify as a Registered Polysomnographic Technologist. 
 
Conclusion: A hospital-based polysomnography training curriculum incorporating pediatric sleep 
medicine education may provide an innovative approach to developing the sleep technologist 
workforce while improving competency in pediatric sleep testing. Early pilot results support the 
feasibility of this model for training in house staff. 
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Introduction: Restless legs syndrome (RLS) is more common in Parkinson’s disease (PD) than in 
the general population. This is paradoxical, as RLS has been linked to increased presynaptic 
dopaminergic activity, whereas PD is characterized by nigrostriatal dopamine deficiency. The 
coexistence of RLS in PD may reflect a distinct biological and clinical phenotype. We aimed to 
examine the clinical and biomarker correlates of RLS in PD and test the hypothesis that RLS 
represents a paradoxical hyperdopaminergic state within PD. 
 
Methods: We used Parkinson’s Progression Markers Initiative (PPMI) data from all participants 
enrolled through December 2025. PPMI is a large, multicenter, longitudinal cohort with 
standardized clinical, imaging, and biospecimen protocols, enrolling individuals with PD within 1–
2 years of diagnosis. We included 1085 participants with sporadic PD, all untreated with 
dopaminergic therapy at baseline (drug-naïve stage), minimizing treatment-related confounding of 
RLS symptoms. Biomarker measures included α-synuclein seed amplification assay (SAA) and 
striatal dopamine transporter binding ratios on DaTscan SPECT. Clinical assessments included 
olfaction, autonomic function, anxiety, depression, and daytime sleepiness. 

 
Results: Among 1,085 individuals with sporadic PD, 64 (5.9%) had concurrent RLS. Compared 
with PD patients without RLS, those with RLS were older (65.8±9.1 vs 63.2±9.5 years, p=0.027), 
with similar sex distribution (64.1% vs 65.6% male, p=0.799). Despite older age, the PD/RLS+ 
group had better olfaction (UPSIT percentile: 22.5±26.9 vs 14.8±19.4, p=0.028), but greater 
daytime sleepiness (ESS: 7.0±4.5 vs 5.6±3.6, p=0.016), worse anxiety (STAI: 70.6±20.0 vs 
63.6±18.2, p=0.008), more depressive symptoms (GDS: 3.2±2.7 vs 2.2±2.6, p=0.010), and more 
severe autonomic dysfunction (SCOPA-AUT: 12.5±6.7 vs 10.2±6.7, p=0.012). The PD/RLS+ group 
also showed lower α-synuclein SAA positivity (75.4% vs 91.3%, p<0.001) and higher putaminal 
DaTscan binding ratio (0.86±0.44 vs 0.74±0.27, p=0.030). 

 
Conclusion: In early PD, RLS was associated with a distinct biomarker and clinical profile. PD 
patients with RLS had relatively higher putaminal dopaminergic reserve, supporting a paradoxical 
hyperdopaminergic state despite underlying dopamine deficiency. α-synuclein aggregation was 
also less frequently detected by SAA in this subgroup. These novel findings suggest that RLS in 
early PD may define a biologically distinct phenotype with less severe nigrostriatal dopaminergic 
degeneration and lower detectable synucleinopathy. 
 



LBA 1576 
Iron Store Assessment in Restless Legs Syndrome: A Retrospective Quality Improvement 
Analysis 

Authors and Institutions: Asjad Salman, MB BS1; Diego R. Mazzotti, PhD2; Usman Nazir, MD1 
1Division of Pulmonary, Critical Care and Sleep Medicine, Department of Internal Medicine, 
University of Kansas Medical Center, Kansas City, Kansas; 2Division of Medical Informatics, 
Department of Internal Medicine, University of Kansas Medical Center, Kansas City, Kansas 
 
Introduction: Restless legs syndrome (RLS) affects 5–10% of adults and is closely linked to iron 
deficiency, a modifiable risk factor for which treatment can improve symptom severity. The 2025 
American Academy of Sleep Medicine (AASM) quality measures designate iron store assessment 
as a required process measure for patients with clinically significant RLS. Yet real-world 
compliance remains poorly characterized. This study evaluated iron store testing rates before and 
after RLS diagnosis at a single academic institution. 

Methods: We conducted a retrospective analysis of patients with an ICD-10-CM RLS (G25.81) 
diagnosis seen in neurology and pulmonary sleep medicine clinics at the University of Kansas 
Health System between 01/2024–02/2025; data were extracted and analyzed between 
December 2025 and February 2026. The cohort comprised 1,060 patients (female 60.7%, male 
39.3%; White 89.1%, Black 4.3%, Asian 1.0%, Other 5.6%). Ferritin and percent transferrin 
saturation rates were assessed within 12 months before and after diagnosis via electronic health 
record (HER) data pull. Secondary analysis examined post-diagnosis ferritin below 75 ng/mL (RLS 
iron deficiency threshold). Stratified analyses by sex, race, and age were performed using chi-
square tests. 

Results: Prior to diagnosis, only 14.3% of patients had iron-related testing. Post-diagnosis rates 
improved to 45.6% (3.2-fold increase) but remained below targets, with 45.1% having ferritin 
tested within 12 months. Rates did not differ post-diagnosis by race (p=0.394) or age group (range 
37.5–50.0%; p=0.993), though Black patients had higher pre-diagnosis testing (28.3%) than 
White patients (13.9%; p=0.047), together suggesting a systemic rather than demographic gap. 
Among 478 patients with post-diagnosis ferritin, 57.7% had levels below 75 ng/mL; females had 
significantly higher deficiency rates (68.4%) than males (39.1%; p<0.001). 

Conclusion: Iron store assessment rates fell substantially short of AASM benchmarks; fewer than 
half of patients were tested even after diagnosis. The 57.7% ferritin deficiency rate projects to an 
estimated 200 or more missed treatable cases at 80% testing. Uniform testing gaps across age 
groups point to a system-level failure amenable to EHR-based decision support and standardized 
order sets. With nearly 4 in 10 males also iron-deficient, findings support universal rather than 
sex-selective iron evaluation in RLS. 

Support: CTSA Award # UL1TR002366 
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Introduction: Hispanic/Latino adults in the U.S. experience disproportionately high rates of short 
sleep duration and poor sleep quality compared to non-Hispanic White adults, yet few sleep 
extension interventions have been culturally or linguistically adapted for this population. This 
study evaluated the feasibility, acceptability, and preliminary efficacy of a Spanish-language, 
technology-supported behavioral sleep extension intervention. 

Methods: This two-arm, parallel-group, randomized pilot feasibility trial enrolled adults aged 18-
65 years with habitual sleep duration <7 hours (via Fitbit) who were fluent Spanish speakers. 
Participants were randomized to a four-week linguistically adapted sleep extension intervention 
or a health education control. The sleep extension group received a Fitbit, weekly sleep education 
materials, and weekly coaching sessions focused on personalized sleep goals. The control group 
received a Fitbit, weekly general health information, and weekly coach check-ins without sleep-
specific guidance. All participants completed pre- and post-intervention questionnaires and an 
acceptability survey at the end of the study. Analyses included descriptive statistics and paired-
sample t-tests. 

Results: Forty-two participants representing 14 countries were enrolled and randomized. Data 
analyzed in February 2026 showed high feasibility of Fitbit use, with participants in both groups 
wearing the device on more than 80% of study days. Participants reported that coaching sessions 
and materials were clear, engaging, and easy to follow, and expressed high satisfaction with the 
Fitbit device and mobile app. No significant group × time interactions were observed. However, 
the intervention group demonstrated significant pre-post improvements across all measured 
outcomes, including the Insomnia Severity Index (p < .001), PHQ-8 (p < .001), PROMIS Sleep 
Disturbance (p < .001), Bedtime Procrastination Scale (p < .050), and Perceived Stress Scale (p = 
.008). The control group showed significant improvement in PROMIS Sleep Disturbance (p = 
.004). 

Conclusion: Findings support the feasibility and acceptability of a culturally adapted, technology-
based sleep extension intervention for Hispanic/Latino adults. High adherence to wearable 
technology and strong engagement with coaching highlight the promise of combining behavioral 
strategies with mobile health tools for diverse populations. Future studies should adopt a holistic 
approach to sleep health that incorporates family, work, and cultural context, and evaluate longer-
term outcomes to inform scalable, community-relevant interventions. 
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Introduction: Positional obstructive sleep apnea (pOSA) is defined by position-dependent 
changes in apnea–hypopnea index (AHI). In patients with severe obesity reductions in lung 
volume and oxygen reserve may amplify hypoxemia during obstructive events without 
proportionally increasing event frequency, potentially limiting AHI-based positional 
classification. Hypoxic burden (%min/hr; HB), which integrates the depth and duration of 
oxygen desaturation, may better capture physiologic severity in this population. 

Methods: We conducted a retrospective observational analysis of adults undergoing home 
sleep apnea testing (HSAT) at a bariatric clinic between January and December 2025 using 
posture-resolved HSAT data. The cohort included 4,141 studies from 2,500 unique bariatric 
patients (74.4% female and 25.6% men) with a mean body mass index (BMI) of 41.0 ± 7.1 
kg/m², and a mean age of 41.3 ± 10.5 years. Positional HB (pHB) was defined as supine 
HB ≥2× non-supine HB. Classic AHI-based pOSA was defined analogously using AHI. 
Patient-level classifications used median values across qualifying nights. A hypoxia-
dominant positional OSA (HD-pOSA) phenotype was defined a priori as pHB in the 
absence of AHI-based pOSA, with an additional absolute HB difference threshold to 
ensure clinical relevance. 

Results: pHB was present in 1,851 patients (74.0%), exceeding the prevalence of AHI-
based pOSA (1,587 patients; 63.5%). Cross-classification identified 476 patients (19.0%) 
with pHB without AHI-based pOSA. Within this group, 222 patients (8.9% of the total 
cohort) met criteria for HD-pOSA, characterized by moderate overall AHI but markedly 
elevated supine HB. Compared with non-HD-pOSA patients, HD-pOSA patients had higher 
BMI (43.1 ± 7.8 vs. 40.8 ± 7.0 kg/m²), were older (45.1 ± 9.7 vs. 40.9 ± 10.6 years), and 
included a higher proportion of males (37.0% vs. 20.2%). 

Conclusions: In bariatric patients, pHB is highly prevalent and frequently discordant with 
AHI-based pOSA. A distinct hypoxia-dominant positional phenotype affects nearly 1 in 11 
patients and would be missed by conventional AHI-centric definitions. Incorporating 
posture-resolved hypoxic metrics may improve physiologic phenotyping and risk 
stratification in severe obesity. 
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Introduction: Closed-loop auditory stimulation (CLAS) targeting slow wave upstates can 
enhance slow wave activity, yet whether CLAS generates additional slow waves or 
reorganizes its temporal structure remains unclear. Slow waves occur either in sustained 
trains of consecutive events or in isolated, fragmented patterns—a distinction with 
potential functional relevance, as rhythmic slow wave trains have been associated with 
more efficient cerebrospinal fluid dynamics during deep sleep compared to fragmented 
patterns. We investigated the effects of real-time CLAS on slow wave activity, including a 
pre-specified manipulation of stimulation volume to assess dose-response relationships. 

Methods: Ten healthy adults used the Muse S headband (electroencephalography device) 
at home across 4 to 25 nights. The device performed real-time sleep staging and delivered 
pink noise bursts aligned with slow wave upstates during slow wave sleep. Within each 
night, stimulation volume was randomized across detected slow waves, with zero-volume 
stimulations serving as within-night sham controls. Slow wave trains were defined as 
consecutive events occurring within 3 seconds. Outcome measures included train length 
(slow waves per train), trains per minute, slow wave density, delta power, and sleep 
architecture metrics including stage percentages and wake after sleep onset. Data were 
collected and analyzed between December 2025 and March 2026. 

Results: Active stimulation significantly increased train length (p<0.001) and train rate 
(p<0.001) compared to sham, while slow wave density (p=0.317) and delta power (p=0.513) 
remained unchanged. Sleep architecture—including N1, N2, N3, and REM percentages, 
wake after sleep onset, and transitions from slow wave sleep to other stages—was 
unaffected by stimulation. Furthermore, a randomized manipulation of volume levels 
revealed a dose-response relationship: higher stimulation volumes were associated with 
longer and more frequent slow wave trains, whereas delta power and slow wave density 
showed no volume-dependent changes.  

Conclusion: These findings suggest that CLAS reorganizes the temporal structure of slow 
waves during deep sleep, consolidating them into sustained rhythmic trains rather than 
generating de novo slow waves. This consolidation mechanism represents a distinct mode 
of slow wave modulation with potential implications for optimizing the restorative 
functions associated with slow wave sleep.  

Support: InteraXon Inc. 
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