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Background and Objectives Obstructive sleep apnea (OSA) is a complex sleep-related re-
spiratory disorder with various pathophysiology and clinical manifestations. Diagnosis and
treatment considering only the number of respiratory events, such as sleep duration, may have
limitations. The purpose of this study is to analyze the clinical and polysomnography (PSG)
characteristics of patients with severe OSA in whom slow wave sleep (SWS) was well-main-

tained.

Subjects and Method This study retrospectively analyzed 203 patients who underwent
PSG due to suspected OSA. Severe OSA patients were classified into a SWS maintained
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group (SWS>15%) and a SWS reduced group (SWS<15%), and their clinical records, PSG re-
sults, and heart rate variability (HRV) were compared.
Results The SWS maintained group (n=27), compared to the SWS reduced group (n=58),
had a significantly longer total sleep time (p=0.027) and lower wake after sleep onset (p=
0.001), rapid eye movoement (REM) latency (p=0.007), non-supine apnea-hypopnea index
(AHI, p=0.006), non-REM AHI (p<0.001), arousal index (p<0.001) and Epworth Sleepiness
Scale (p=0.048). In addition, the SWS maintained group had a significantly low value in very
low frequency in HRV than that of the SWS reduced group (p=0.046).
Conclusion The SWS maintained group in the severe OSA showed better PSG and HRV re-
sults and reduced daytime sleepiness than those of the SWS reduced group.
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Fig. 1. Percentage of slow wave sleep (SWS) according to ob-
structive sleep apnea (OSA) severity.

Table 1. Comparison of demographics between SWS maintained
group and SWS reduced group in patients with severe OSA

SWS SWS
maintained  reduced  p-value
(n=27) (n=58)

Age (year) 459+157 49.9+11.7  0.243
Male:female 22:5 50:8 0.747
HTN 12 (46.2) 16(29.1) 0.132
DM 7 (26.9) 15 (27.3) 0.974
CVD 0(0) 2(3.6) > 0.999
Heart diseases 3(11.5) 2(4.9) 0.369
Insomnia 1(3.8) 5(9.1) 0.658
PSQI 10.6£6.3 13.1+7.0 0.129
ESS 8.3+3.8 10.3+4.5 0.048*
STOP-BANG 49+1.0 48+1.1 0.797
Neck circumference (cm) 41.6+3.4 41.0+3.8 0.482
BMI (kg/m?) 31.1£7.0 29.0+£5.6 0.143
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Table 2. Comparison of polysomnographic findings between
SWS maintained group and SWS reduced group in patients with
severe OSA

SWS SWS
maintained  reduced P Yalue
TST (min) 337.5+38.3 313.9+56.6 0.027*
Sleep efficiency (%) 82.7+12.0 85.1£149 0.017*
WASO (min) 39.9+29.7  67.6+450 0.001"
R_latency (min) 113.6+54.1 155.6+69.7 0.007*
N1 (%) 6.6+3.9 14.6+9.2 <0.001"
N2 (%) 43.8+7.1 47.3+11.5 0.085
N3 (%) 229+5.7 7.5+49 <0.0017
R (%) 16.4%6.6 12.7+6.1 0.014*
AHI_total 418+10.7 555+24.4 0.001"
Apnea index 13.9+13.8 24.7+£21.9 0.008"
Hypopnea index 27.7+£11.9 29.1+£20.8 0.739
Rem_AHI 43.9+19.8 46.8+£20.6 0.544
Nrem_AHI 41.0+11.9  56.1+26.2 <0.001"
Supine_AHI 548+158 64.2+253 0.082
Nonsupine_AHI 2124227 392+£253 0.006"
Supine percentage 65.7+252 649+25.6 0.892
Nonsupine percentage 342+253 35.1+£25.6 0.885
Sa02_mean (%) 91.9+1.7 90.9+49  0.154
Sa02_nadir (%) 74.6£6.6  73.6+10.8 0.592
Al 38.2+11.8 55.9+28.1 <0.0017
Resp Al 25.0+8.9 42.7+26.9 <0.0017
Spont Al 12.6£7.5 11.9£11.8 0.720

Data are presented as mean +standard deviation or n (%). *p
< 0.05. SWS, slow wave sleep; OSA, obstructive sleep apnea;
HTN, hypertension; DM, diabetes mellitus; CVD, cerebrovascu-
lar disease; PSQI, Pittsburgh Sleep Quality Index; ESS, Epworth
Sleepiness Scale; BMI, body mass index

Data are presented as mean + standard. *p < 0.05; o <0.01.
SWS, slow wave sleep; OSA, obstructive sleep apnea; TST, total
sleep time; WASO, wake after sleep onset; R, rem sleep; AHI,
apnea-hypopnea index; SaO2, oxygen saturation; Al, Arousal
index
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Table 3. Comparison of heart rate variability between SWS main-
tained group and SWS reduced group in patients with severe
OSA

Parameters

(unit) SWS maintained SWS reduced p-value
P (ms?) 75002.9+133107.3 88468.8+147464.7 0.687
VLF (ms?) 26887.9+17192.0  38813.9+37064.9 0.046*
LF (ms?®) 16943.4+13607.2  22027.7+16387.8 0.165
HF (ms?) 6872.3+3031.2 6510.4+3102.4 0.615
LF/HF 29+2.4 43+6.0 0.240

Data are presented as mean + standard. *p < 0.05. SWS, slow
wave sleep; OSA, obstructive sleep apnea; TP, total power;
VLF, very low frequency; LF, low frequency; HF, high frequency
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Fig. 2. Apnea to hypopnea ratio between slow wave sleep (SWS)
maintained group and SWS reduced group in patients with severe
obstructive sleep apnea.
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