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for OSA diagnosis. We examined the diagnostic validity of the 
WatchPAT and assessed the correlation between its sleep indices 
and those measured by PSG in a cognitive normal predominantly 
older Black/African-American sample.
Methods: Preliminary data analysis on a limited sample of 26 par-
ticipants without a prior diagnosis of OSA who underwent HSAT 
and 2-nights of nocturnal polysomnography (NPSG). An apnea-
hypopnea index (AHI) ≥ 15 events/h characterized moderate to se-
vere OSA. Pearson correlation statistics (Fisher's z Transformation) 
for PAT/NPSG indices including respiratory disturbance index 
(RDI), oxygen desaturation index (ODI), mean oxygen saturation 
(Spo2), REM Latency (min), awake period during sleep (WASO), 
and sleep onset latency (SOL) were determined.
Results: Of the 26 participants, 17 (65.4%) were Black/African-
American, 9 (34.6%) were non-Hispanic White, and 19 (73.1% 
[13/19 (68.4%) Black/African-American]) were female. Mean 
(SD) age, BMI and education was 66.3 (4.5) vs. 69.9 (3.7) years, 
29.6 (6.4) vs. 26.6 (5.5) kg/m2 and 15.6 (3.1) vs. 17.6 (1.3) years 
for Black/African-American vs. non-Hispanic White, respectively. 
35.3% vs. 33.3% and 17.7% vs. 22.2% of participants met cri-
teria for moderate to severe OSA based on HSAT and NPSG, for 
Black/African-American vs. non-Hispanic White, respectively. The 
HSAT had a sensitivity and negative predictive value of 100% for 
both races, specificity of 78.6% vs. 85.7%, and positive predictive 
value (PPV) of 50% vs. 66.7%, for Black/African-American vs. 
non-Hispanic White, respectively. Analyses stratified by sex sug-
gested that the WatchPAT had better diagnostic validity in Black/
African-American women than men, with specificity of 83.3% 
vs. 75.0%. Among Blacks/African-Americans, the correlation 
for PAT/NPSG AHI, ODI and RDI were modest ranging from 
r = 0.65 to 0.70 P = .004, and mild for Spo2 and Nadir oxygen de-
saturation (r = 0.53 [95%CI, 0.04-0.79]; P = .03 for both). WASO, 
REM Latency and SOL showed no significant correlations.
Conclusion: Our preliminary data show HSAT having lower spe-
cificity, PPV, insights on sleep architecture for OSA diagnosis, and 
respiratory indices’ correlations with those from PSG, in Blacks/
African-Americans compared to general population samples. The 
measure performed better among women.
Support (If Any): AASM 231-BS-20, AARGD-21-8488397, 
NIH/NIA/NHLBI (K23AG068534, L30-AG064670, CIRAD 
P30AG059303 Pilot, NYU ADRC P30AG066512 Developmental 
Grant, R25HL105444 SRG, R01AG12101, R01AG022374, 
R01AG13616, RF1AG057570, R01HL118624, R01AG056031)

0735
SLEEP DISTURBANCES IN POST-ACUTE SEQUELAE OF 
COVID-19 (PASC)
Cinthya Pena Orbea1, Brittany Lapin1, Irene Katzan1, 
Kristin Englund1, Nancy Foldvary-Schaefer1, Reena Mehra1

Cleveland Clinic Foundation 1

Introduction: Sleep difficulties and fatigue are highly prevalent, 
pervasive symptoms reported in patients with Post-Acute Sequelae 
of COVID-19 (PASC). As little is known of the predictors and 
severity of PASC-related sleep disturbance and intersection with 
fatigue, we leverage systematic data collected from the Cleveland 
Clinic ReCOVer Clinic for further elucidation
Methods: Analysis of data collected from Cleveland Clinic 
ReCOVer Clinic patients (February-November 2021)  who com-
pleted the Patient-Reported Outcomes Measurement (PROMIS) 
Sleep Disturbance and PROMIS Fatigue questionnaires was per-
formed. Data were extracted from the Cleveland Clinic COVID-19 

registry and the electronic health record.PROMIS scores are stand-
ardized to the general U.S. adult population on a T-scale with mean 
50±10. PROMIS sleep disturbance and fatigue T-scores ≥60 indi-
cates at least moderate disturbance and ≥70 indicate severe disturb-
ance. T-test and Chi-square tests were used to examine cross-group 
differences. Multivariable logistic regression adjusted for age, race, 
sex, and body mass index(kg/m2) was performed to investigate fac-
tors associated with sleep disturbance severity.
Results: Out of 1321, 682 patients completed the PROMIS 
Sleep Disturbance questionnaire with age 49.8±13.6, 75.2% fe-
male and 12.3% black race. Average T-scores were 57.7±8.3, 281 
(41.2%) patients reported at least moderate sleep disturbance and 
50 (7.3%) reported severe sleep disturbances. Average PROMIS 
Fatigue  T-score was 63.0±9.2; 68.6% patients reported at least 
moderate fatigue, 22.6% reported severe fatigue. Patients with 
moderate-severe compared to normal-to-mild sleep disturbances 
respectively had higher BMI    (32.3±8.7  vs 30.9±7.5, p=0.049), 
were more likely of black race (40.0±10.0 vs 41.0±15.7,p=0.010), 
had worse eneral Anxiety Disorder (GAD)-2 questionnaires 
scores (2.8±2.1 vs 1.6±1.7,p<0.001), Patient Health Questionnaire 
(PHQ)-2 scores (2.8±2.0 vs 1.6±1.7,p<0.001) and PROMIS fatigue 
scores (66.7±7.8 vs 60.4±9.1,p<0.001) with no difference in age, 
sex, or hospitalization due to COVID-19. In the adjusted model, 
black race was associated with moderate-severe sleep disturbance 
(OR=3.42, 95%CI:1.64-7.13).
Conclusion: The prevalence of moderate to severe sleep disturbances 
reported by patients presenting for PASC was very high i.e.>40% and 
associated with obesity, black race and mood symptoms. Notably, after 
adjustment for demographics, black race conferred a 3-fold higher odds 
of moderate-severe sleep disturbance emphasizing the need to charac-
terize race-specific determinants and disparities in COVID-19 survivors.
Support (If Any): 
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Introduction: Differentiation between obstructive and central 
apneas and hypopneas requires quantitative measurement of re-
spiratory effort (RE) using esophageal pressure (PES), which 
is rarely implemented. This study investigated whether the sleep 
mandibular movements (MM) signal recorded with a tri-axial chin 
sensor (Sunrise, Namur, Belgium) is a reliable surrogate of PES in 
patients with suspected obstructive sleep apnea (OSA).
Methods: In-laboratory polysomnography (PSG) with PES and 
concurrent MM monitoring was performed. PSGs were scored 
manually using AASM 2012 rules. Data blocks (n=8042) were 
randomly sampled during normal breathing (NB), obstructive 
or central apnea/hypopnea (OA/OH/CA/CH), respiratory effort-
related arousal (RERA), and mixed apnea (MxA). Analyses 
were: evaluation of the similarity and linear correlation between 
PES and MM using the longest common subsequence (LCSS) 
algorithm and Pearson’s coefficient; description of signal ampli-
tudes; estimation of the marginal effect for crossing from NB to a 
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respiratory disturbance for a given change in MM signal using a 
mixed linear-regression.
Results: Participants (n=38) had mild to severe OSA (median AH 
index 28.9/h; median arousal index 23.2/h). MM showed a high 
level of synchronization with concurrent PES signals. Distribution 
of gyroscope MM signal amplitude differed significantly between 
event types: median (95% confidence interval) values of 0.60 
(0.17–2.43) for CA, 0.83 (0.23–4.71) for CH, 1.93 (0.54–5.57) for 
MxA, 3.23 (0.72–18.09) for OH, and 6.42 (0.88–26.81) units for 
OA. Mixed regression indicated that crossing from NB to central 
events would decrease gyroscope MM signal amplitude by –1.23 
(CH) and –2.04 (CA) units, while obstructive events would increase 
gyroscope MM signal amplitude by +3.27 (OH) and +6.79 (OA) 
units (all p<10-6).
Conclusion: In OSA patients, MM signals facilitated the measure-
ment of specific levels of RE associated with obstructive, central or 
mixed apneas and/or hypopneas. A high degree of similarity was 
observed with the PES gold-standard signal.
Support (If Any): 
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Introduction: Obstructive Sleep Apnoea (OSA) is the most 
common sleep-related breathing disorder with an estimated preva-
lence of approximately 15-30 percent in males and 10-15 percent 
in females.  A low respiratory arousal threshold (ArTH) is one of 
several traits involved in OSA pathogenesis.  This has been shown 
to be reliably predicted using an Arousal Score which is calculated 
using the patients overall Apnoea-Hypopnoea Index (AHI), nadir 
SpO2 and Hypopnoea:Apnoea ratio where a score of 2 or more 
predicts a low arousal threshold, and a score of 1 indicates a high 
arousal threshold.   Our objective was   to describe factors associ-
ated with high arousal thresholds in patients with OSA as deter-
mined by the Arousal Score in a metropolitan population.
Methods: 208 unselected, consecutive, adult, overnight 
polysomnography with prospectively calculated arousal scores were 
assessed from 2019 – 2020.  Demographic and anthropometric data 
including Age, Sex, BMI, Epworth Sleepiness Score (ESS), AHI, 
SpO2 nadir, Hypopnoea:Apnoea ratio and arousal index was re-
corded.  The arousal score was calculated by assigning one point 
for meeting each of the following requirements: AHI <30; SpO2 
nadir > 82.8%; Hypopnoea:Apnoea ratio > 58.3, with a score <2 
considered low.   Spearmann correlation was performed to deter-
mine the factors associated with the Arousal Score.
Results: 208 patients were included in the study.    35.6% of 
patients had mild sleep apnoea, 23.1% moderate sleep ap-
noea, 22.6% severe sleep apnoea with 18.8%  of  patients 
with no sleep apnoea. Mean arousal score was 2.47 (Std Dev 
0.839).   Spearman correlation indicated that disease severity, 
BMI (rs  -.374, p-value < 0.01) and STOP-BANG (r2  -0.419, 
p-value < 0.01) had a statistically significant relationship with 
Arousal Score. That is, a higher AHI, BMI and STOP-BANG 
was associated with a low arousal score. Moreover, Gender 
and Epworth Sleepiness Score exhibited an insignificant as-
sociation with arousal score. We found increasing severity of 
disease was associated with lower arousal score and therefore 
a higher arousal threshold
Conclusion: Our study demonstrates that worsening sleep apnoea 
severity, higher BMI and higher STOP-BANG are associated with a 

lower arousal score and therefore higher arousal threshold.  Gender 
and ESS do not appear to be significantly associated.
Support (If Any): 
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Introduction: Structural interventions for obstructive sleep apnea 
(OSA) have unpredictable success rates. Anatomically accurate 
computer simulations of airflow and soft tissue dynamics may be 
used in future virtual intervention planning tools to identify the op-
timal patient interventions. The objective of this study is to review 
the existing literature on the correlation between computer-derived 
biomechanical variables and clinical measures of OSA severity.
Methods: Scientific papers written in English that correlated the 
apnea-hypopnea index (AHI) with computer-derived biomech-
anical variables were identified by searching on the PubMed and 
SCOPUS databases the search phrase “sleep apnea” AND “com-
putational fluid dynamics” OR "finite element” OR “fluid structure 
interaction”.
Results: A total of 19 articles were identified that reported cor-
relations between computer-derived biomechanical variables and 
AHI, which was the metric of OSA severity reported in most 
studies. These studies demonstrated that several anatomic and 
physiologic variables correlate with OSA severity, including air-
space cross-sectional areas, airspace volumes, and airflow resist-
ance. No studies were found that correlated computer-derived 
dynamic measures of upper airway mechanical stability, such as 
tissue compliance, to OSA severity.
Conclusion: Computer-derived anatomic and physiologic variables 
may serve as useful predictors of surgical outcome or mandibular 
device treatment response in OSA patients. Further research is 
needed to test the hypothesis that virtual surgery planning based 
on computer-derived measures of upper airway stability can im-
prove outcomes of OSA interventions.
Support (If Any): This project was funded in part by the Advancing 
a Healthier Wisconsin Endowment.
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Introduction: Obstructive sleep apnea (OSA) is associated with in-
creased risks of cerebrovascular accidents, but it remains unclear 
how OSA impacts the cerebral vasculature. Intermittent hypoxia is 
a hallmark feature of OSA and recurs throughout sleep. In awake 
humans, the cerebrovascular response to intermittent hypoxia has 
been well characterized, as an increase of blood perfusion that be-
gins at least a few seconds after the start of hypoxia. Functional 
magnetic resonance imaging (fMRI) that measures the blood 
oxygen level dependent (BOLD) signal has revealed significant dif-
ferences between the cerebrovascular responses in awake humans 
with and without OSA. However, intermittent hypoxia occurs pri-
marily during sleep in OSA, yet the cerebrovascular response to 
intermittent hypoxia has not been studied during sleep.

B. Clinical Sleep Science and Practice XII. Sleep-Related Breathing Disorders
D

ow
nloaded from

 https://academ
ic.oup.com

/sleep/article/45/Supplem
ent_1/A321/6592668 by guest on 13 June 2022


