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Usefulness of Continuous Sleep Tracking
by Smartwatch in Predicting Sleep Apnea
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Background and Objectives The purpose of this study was to determine whether smart-
watch (SW) data measured over several nights at home could effectively predict obstructive
sleep apnea (OSA).

Subjects and Method Patients suspected of having OSA and scheduled for polysomnogra-
phy (PSG) were asked to wear a SW at home for 7 nights before undergoing PSG. After ob-
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Head and Neck Surgery, were 80.6% and 67.9%. The AUC for the ROC curve was 0.866 (p<0.001).
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Conclusion This study showed that the OSA can be predicted fairly accurately using data
obtained from wearing a SW for several nights in an environment similar to daily life rather
than a hospital laboratory. Korean J Otorhinolaryngol-Head Neck Surg 2025;68(6):226-31
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Table 1. Comparison of demographics and polysomnography results between OSA patients and normal controls

Any OSA (n=42) Controls (n=17) p-value
Age (yr) 48.1+£13.0 40.8+£11.3 0.046*
Sex 0.085
Male 36 (85.7) 11 (64.7)
Female 6(14.3) 6(35.3)
BMI (kg/m?) 27.1+£4.1 24.7+3.0 0.020*
Neck circumference (cm) 39.0+£3.9 36.6+3.9 0.038*
HTN 20 (47.6) 2(11.8) 0.016*
DM 4(9.5) 0(0) 0.314
CVD 2(4.8) 0(0) 0.583
TST (min) 391.4+21.6 410.6+34.1 0.043*
REM sleep (%) 16.6+5.3 19.1+£5.1 0.099
AHI (events/hour) 30.8+£20.7 2.7+£1.5 <0.001**
ODI (events/hour) 349+23.4 2.6+2.5 <0.001**
SpO2 nadir (%) 75.6+9.4 91.1+2.1 <0.001**
Duration of desaturation <90% (min) 38.3+49.2 1.2+3.2 <0.001**

Data are presented as mean+standard deviation or n (%). *p <0.05; **p<0.01. OSA, obstructive sleep apnea; BMI, body mass in-
dex; HTN, hypertension; DM, diabetes mellitus; CVD, cardiovascular disease; TST, total sleep time; REM, rapid eye movement; AHI,
apnea-hypopnea index; ODI, oxygen desaturation index; SpO-, oxygen saturation
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Fig. 1. Comparison of day-to-day variations in lowest oxygen saturation (SpO,) measured by a smartwatch between obstructive sleep

apnea (OSA) patients (A) and controls (B).
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Table 2. Agreement and correlation analysis between smartwatch
measurements over 1 week and polysomnographic results

Parameters Median IQR ICC p-value
N3 (%) 9.439 7.0-12.0 0.189  0.238
R (%) 19.625 17.0-220 0.103  0.356
Time <90% desat (min) 12.537 0.7-18.0 0.236 0.180
SpO. nadir (%) 82.373 79.0-86.0 0.871 <0.001**

*p<0.01.ICC, intraclass correlation coefficient; IQR, interquar-
file range; N3, deep stage sleep or slow wave sleep; desat,
desaturation; R, rapid eye movement sleep; SpO2, oxygen sat-
uration

Table 3. Pearson correlation analysis between median SpO: na-
dir over 1 week of smartwatch and AHI and ODI from PSG

SpO2 nadir (%) Pearson correlation p-value
Smartwatch
AHI (events/hour) 0.763 <0.001**
ODI (events/hour) 0.782 <0.001**
PSG
AHI (events/hour) 0.795 <0.001**
ODI (events/hour) 0.842 <0.0071**

**p < 0.01. AHI, apnea-hypopnea index; ODI, oxygen desatu-
ration index; SpO2, oxygen saturation; PSG, polysomnography
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Fig. 2. Linear regression analysis between lowest SpO, and AHI and ODI. Smartwatch (A and B), PSG (C and D). AHI, apnea-hypopnea
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Table 4. Comparison of lowest SpO: values over 1 week of smartwatch in different OSA severity groups

SpO2 nadir (%) Control (n=17) Mild OSA (n=11) Moderate OSA (n=11)  Severe OSA (n=20) p-value
Median value 921.0 83.0 81.0 77.0 <0.0071**
IQR (84.5-94.0) (80.0—-86.0) (77.0-85.0) (70.3-81.8)

*0<0.01. SpO2, oxygen saturation; IQR, interquatile range; OSA, obstructive sleep apnea
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Fig. 3. Comparison of lowest SpO, values of smartwatch in differ-
ent OSA severity groups. **p<0.01. SpO,, oxygen saturation;
OSA, obstructive sleep apnea.
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Table 5. Diagnostic accuracy of lowest SpO: over 1 week of smartwatch for OSA diagnosis

Cut-off  Sensitivity Specificity Accuracy PPV NPV AUC p-value
Any OSA (AHI=5) 85% 85.7% 70.6% 81.4% 87.8% 66.7% 0.901 <0.001**
Moderate to severe OSA (AHI>15) 82% 80.6% 67.9% 80.0% 82.1% 74.2% 0.866 <0.0071**

**p<0.01. SpO2, oxygen saturation; OSA, obstructive sleep apnea; AHI, apnea-hypopnea index; PPV, positive predictive value;

NPV, negative predictive value; AUC, area under curve
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