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Introduction

Obstructive sleep apnea (OSA) and atrial fibrillation
(AFib) share a well-established relationship, with
common risk factors including sex, age, obesity, and
diabetes. The two conditions are highly co-
prevalent: 10.5% of patients with OSA have AFib
and 45.9% of patients with AFib have OSA*.

45.9%

OSA prevalence in
AFib patients

OSA severity is an established AFib risk marker, but
the relative contributions of respiratory instability,
hypoxemia, and sleep quality are not well
characterized. |Is sleep quality more strongly
associated with AFib than OSA severity or
hypoxemia?

Objective: To examine associations between OSA
severity, hypoxemia, sleep quality, cardiac, and
demographic measures with AFib in a large,
representative clinical HSAT cohort.

Materials & Methodology

Cohort: N=526,523 Type IV home sleep apnea tests
with 4-12 hours of PPG recording were analyzed
from a large clinical HSAT database.

AFib Classification: A deep learning model applied
epoch-by-epoch AFib classification to each PPG
recording. A subject was classified as AFib-positive
If = 2 consecutive epochs were classified as AFib.

Predictors: Respiratory instability, hypoxemia, sleep
quality, cardiac, and demographic measures were
extracted from each HSAT.

Statistics: Univariate logistic regression was run for
each predictor independently. Odds ratios (ORs) and
95% confidence intervals (95% Cls) are reported.
Continuous predictors are scaled per standard
deviation to allow cross-predictor comparison.

Cohort Characteristics
Variable Value
Total studies, N 526,523
AFib prevalence, n (%) 13,692 (2.6%)
Cardiac
Heart Rate Variability (Wake), mean + SD 685+ 344
Heart Rate Variability (Sleep), mean + SD 475+ 31.3

Demographics
Age, mean + SD (years) 509 +14.7
Female sex, n (%) 231,926 (44.0%)
Sleep Quality
Sleep Efficiency, mean = SD (%) 86.8 + 10.0
Total Sleep Time, mean + SD (hours) 6.4+13
Awakenings After Sleep Onset, mean + SD (/hour) 1.0+ 1.0
Sleep Fragmentation Index, mean = SD (/hour) 4.7 +2.3
OSA Severity — Respiratory Instability
Apnea-Hypopnea Index (4%), mean * SD 129+ 15.8
Apnea-Hypopnea Index (3%), mean = SD 149 +16.7
Oxygen Desaturation Index (4%), mean + SD 124+ 16.4
Oxygen Desaturation Index (3%), mean + SD 15.2+17.7
Hypoxic Burden Index (4%), mean * SD 32.1 +58.7

Hypoxic Burden Index (3%), mean * SD 349 +59.1

OSA Severity — Hypoxemia

Time Sp0. < 90%, mean + SD (%) 17.8 £ 30.1
Time SpO; < 85%, mean * SD (%) 2.2+8.0
Time Sp0O2 < 80%, mean * SD (%) 1.0+£5.0
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Results (N=526,523 studies)

DEPARTMENT OF NEUROLOGY

Predictor 5 OR (95% CI)

Cardiac
Heart Rate Variability (Wake) E [ | 3.57 (3.52-3.62)

Heart Rate Variability (Sleep) E [ | 3.52(3.47-3.56)

Age 2.44(2.37-2.52)

Female Sex 0.59 (0.57-0.61)

Sleep Quality
Sleep Efficiency [ | i 0.69 (0.68-0.70)
Total Sleep Time [ | ; 0.77 (0.75-0.78)
Awakenings After Sleep Onset i | 1.26 (1.25-1.27)

Sleep Fragmentation Index E [ | 1.17 (1.15-1.18)

OSA Severity — Respiratory Instability

Apnea-Hypopnea Index (4%) 1.20 (1.19-1.22)
Apnea-Hypopnea Index (3%) 1.19 (1.17-1.21)
Oxygen Desaturation Index (4%) 1.16 (1.15-1.18)

Oxygen Desaturation Index (3%) 1.14 (1.12-1.15)

Hypoxic Burden Index (4%) 1.14 (1.13-1.16)

Hypoxic Burden Index (3%) 1.14 (1.13-1.15)

OSA Severity — Hypoxemia
Time SpO, < 90% n 1.00 (0.98-1.02)
Time SpO, < 85% 'l 1.07 (1.05-1.08)

Time SpO, < 80% [ | 1.03 (1.01-1.04)
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HRV showed the strongest associations with AFib
(wake: 3.57, sleep: 3.52), consistent with its role as
a cardiac rhythm marker. Age (2.44) was a strong
risk predictor and female sex was protective (0.59),
consistent with well-established demographic risk
factors for AFib®. Sleep quality measures showed
stronger associations than OSA severity.
Fragmented sleep, SE (0.69) and TST (0.77) were
protective, while AASO (1.26) and SFI (1.17),
increased risk. By comparison, respiratory instability
indices clustered at lower odds ratios (ORs) ranging
from 1.14-1.20. Hypoxemia measures were
weakest. All reported ORs are unadjusted, as many
predictors are highly correlated. Narrow confidence
intervals reflect the large cohort (N=526,523).
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Conclusions

e Sleep quality measures demonstrated stronger

associations with AFib than OSA severity and
hypoxemia.

Adequate sleep was protective: higher sleep
efficiency (OR 0.69) and longer total sleep time
(OR 0.77) were associated with reduced AFib.

Conversely, among sleep quality measures,
fragmented sleep carried the greatest risk:
AASO (OR 1.26) and SFI (1.17) were more
strongly associated than any respiratory
instability index.

Hypoxemia measures showed the weakest
associations (ORs 1.00-1.07), suggesting time
spent in desaturation contributed less marginal
risk than sleep continuity. However, ORs for
hypoxemia may be underestimated as a result of
the right-skewed distribution.

Sleep fragmentation and efficiency may
represent underappreciated, potentially
modifiable targets for AFib risk reduction in the
sleep clinic setting.
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