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Background and Objectives The aim of this study was to investigate the prevalence, risk
factors, and possible causes of residual excessive daytime sleepiness (EDS) in patients with ob-
structive sleep apnea (OSA) who were treated with positive airway pressure (PAP) machines.
Subjects and Method We retrospectively analyzed medical records of 108 patients diag-
nosed with OSA from July 2021 to July 2023. PAP compliance, the presence of EDS, and EDS
risk factors were assessed using the Epworth Sleepiness Scale and telephone interviews with
patients who had received PAP treatment for more than 6 months.
Results The overall prevalence of residual EDS was 17.6% (19/108 patients). Among them, 8
cases (42.1%) had explainable causes such as lack of sleep, depression, and chronic diseases,
while 11 cases (57.9%) had idiopathic EDS. A high depression score (odds ratio [OR]=1.159,
2=0.010) and the use of PAP for less than 4 hours (OR=4.554, p=0.018) significantly increased
the risk of residual EDS.
Conclusion Through this study, we found that the risk factors for residual EDS in OSA pa-
tients were high depression scores and insufficient PAP usage time.
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Table 1. Comparison of demographics and polysomnographic re-
sults between EDS+ and EDS- patients

EDS () EDS (+)

(n=68) (n=40) ~ Pvalve
Age (years) 50.3£13.0 45.6£11.3 0.055
Sex 0.529

Male 59 (86.8) 37(92.5)
Female 9(13.2) 3(7.5)

HTN 38 (55.9) 20 (50.0) 0.690
DM 9(13.2) 7(17.5) 0.583
IHD 5(7.4) 2(5.0) >0.999
Stroke 3(4.4) 2 (5.0) >0.999
BMI (kg/m?) 29.0+5.5 29.7+5.] 0.482
TST (min) 325.7+47.6 324.9+45.5 0.929
Sleep efficiency (%) 83.2+11.6 83.3+10.8 0.966
Rem latency (min) 136.4+76.5 132.4+59.7 0.776
N3 sleep (%) 21.5+129 21.1+159 0.890
R sleep (%) 152+6.8 14.4+6.4 0.589
AHI (events/hr) 40.6+23.0 52.7+29.9 0.021*
ODI (events/hr) 45.8+26.1 57.3+28.0 0.034*
SpO2 nadir (%) 73.9+8.5 69.8+10.7 0.039*
Al (events/hr) 46.1+£25.1 59.2+30.7 0.018*

Data are presented as mean +standard deviation or n (%). *p <
0.05. EDS, excessive daytime sleepiness; HTN, hypertension;
DM, diabetes mellitus; IHD, ischemic heart disease; BMI, body
mass index; TST, total sleep time; N3 sleep, slow wave sleep; R
sleep, rapid eye movement sleep; AHI, apnea-hypopnea in-
dex; ODI, oxygen desaturation index; SpO2, oxygen saturation;
Al, arousal index

Table 2. Positive airway pressure usage time and remaining AHI
according to the presence of initial excessive daytime sleepinss

EDS (-) EDS (+)

(n=¢68) (n=49) PVole
Usage time (min) 283.3+102.0 274.0+77.9 0.623
Residual AHI (events/hr) 2.4+2.1 22+1.9 0.617
APAP:CPAP:BiPAP 55:12:1 34:5:1 0.795

Data are presented as mean +standard deviation. EDS, exces-
sive daytime sleepiness; AHI, apnea-hypopnea index; APAP,
auto-titrating positive airway pressure; CPAP, continuous posi-
tive airway pressure; BiPAP, bilevel positive airway pressure
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Fig. 1. Change in sleep-related symptoms questionnaire after 6
months of positive airway pressure (PAP) therapy. Blue bar: Ex-
cessive daytime sleepiness (EDS) negative group before PAP
therapy. Red bar: EDS positive group. *p<0.05. PSQl, Pittsburgh
Sleep Quality Index; ISI, insomnia severity index; PHQ, Patient
Health Questionnaire.
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Fig. 2. Incidence of residual excessive daytime sleepiness (EDS)
in cases with and without EDS before positive airway pressure
therapy. **p<0.01.

Fig. 3. Incidence of residual excessive daytime sleepiness (EDS)
according to the usage time of positive airway pressure (PAP) ma-
chine. **p<0.01.
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Table 3. Characteristics of patients who experience EDS despite PAP therapy over 6 months

Initial No. Sex Age Past medical history PLM (/h)  Allergy Tx. for nasal obstruction PAP usage time (min)

EDS (+) group 1 M 63 CKD, insomnia, depression  25.6 0 0 160
2 M 42 Insomnia, DM, depression 0.9 0 0 363

3 M 45 HIN 0.9 0 0 331

4 M 35 HIN 1.7 1 1 183

5 M 34 HIN 0 1 1 207

6 M 50 Idiopathic hypersomnia 0.2 1 0 197

7 M 37 DM 3.1 1 1 284

8 M 56 Stroke, DM, HTN 1.8 0 0 194

9 F 55 Depression, insomnia 3.9 0 0 215

10 M 48 Stroke, HTN 0.2 0 1 234

11 M 50 Chronic bronchitis 0.2 0 0 212

12 M 42  HIN 7.9 0 0 208

13 M 43  HIN 0.4 0 0 208

14 M 56 - 0.5 0 0 229

EDS (-) group 1 M 61 HIN 0 0 0 114
2 M 38 HIN 1.3 0 0 90

3 M 52 Insomnia 0.8 0 0 358

4 M 57 DM 0.7 0 0 297

5 F 57 Stroke, DM, depression 0 0 0 389

EDS, excessive daytime sleepiness; PAP, positive airway pressure; PLM, periodic limb movement; Tx, freatment; CKD, chronic kide-

ny disease; DM, diabetes mellitus; HTN, hypertension

Table 4. Logistic regression results for predicting residual excessive daytime sleepiness

B S.E. Wald df Sig. Exp (B) 95% Cl for Exp (B)

Age -0.037 0.035 1.082 1 0.298 0.964 0.899-1.033
Sex -1.076 1.235 0.759 1 0.384 0.341 0.030-3.839
DM -1.422 0.834 2.909 1 0.088 0.241 0.047-1.236
HTN -0.720 0.648 1.233 1 0.267 0.487 0.137-1.734
PHQ-9 0.147 0.057 6.702 1 0.010* 1.159 1.036—1.295
AHI 0.012 0.039 0.098 1 0.754 1.012 0.938—-1.092
SpO-2 nadir -0.033 0.040 0.488 1 0.407 0.967 0.895—1.046
Al -0.023 0.036 0.399 1 0.527 0.978 0.911-1.049
PAP <4h 1.516 0.643 5.564 1 0.018* 4.554 1.292-16.052
BMI -0.045 0.068 0.435 1 0.509 0.956 0.837—1.092
Constant 4.239 4.736 0.801 1 0.371 69.367

*p<0.05. DM, diabetes mellitus; HTN, hypertension; PHQ, Patient Health Questionnaire; AHI, apnea-hypopnea index; SpO2, oxy-
gen saturation; Al, arousal index; PAP, positive airway pressure; BMI, body mass index
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