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Characteristics of Obstructive Sleep Apnea Syndrome Patients Proven
with Nocturnal Polysomnography as Correlates of Age and Gender
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B ABSTRACT

Objectives: The purpose of this study was to assess the clinical and polysomnographic characteristics of Korean patients with
obstructive sleep apnea syndrome (OSAS), especially in relation to differences due to age and gender.

Methods: All subjects were consecutive patients who were proven to have OSAS with nocturnal polysomnography. They were interviewed
with a structured interview format including sociodemographic information, past medical history, medication, and sleep—related history.
Simultaneously, they were also given Pittsburgh Sleep Quality Index (PSQI) and Epworth Sleepiness Scale (ESS) to answer in order
to check subjective sleep quality and subjective sleepiness.

Results: Mean age of the 308 subjects was 49.5+13.3 years, with 77.6% of the subjects being males and 22.4% of the subjects be-
ing females. The aging effects on the sleep architecture in Korean OSAS corresponded with normal aging, but with the effect of OSAS
itself superimposed, the extent of aging effects was more marked than that of normal aging. The severity of Korean patients of OSAS
was not correlated with age. When divided into age subgroups, significant correlation was found between RDI and BMI in patients of
each subgroup of those in the 4th to 7th decades. The oldest subgroup (>70 years) described their subjective sleep quality as poorer
than any other age subgroups, despite of less subjective drowsiness. The severity of OSAS and the change of sleep architecture of
male subjects turned out to be severer than those of female ones. The female/male ratio of the subjects tended to increase with aging.
Conclusions: The aging effect on the sleep architecture in Korean OSAS seems to be a mixture of the changes by normal aging
and sleep disorder per se. The severity of OSAS was not correlated with age, but highly correlated with BMI. The severity of OSAS
and the change of sleep architecture of male patients were severer than those of female ones. Sleep Medicine and Psychophysiology
2009 ; 16(2) : 65-73
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Table 1. Demographic and clinical characteristics of the sub-
jects (n=308)

FEAF(p<0.0D), 2‘474] F -8(p<0.01), Aud
£(p<0.01), AFH 5 (p<0.01) = F%

A A2 ATHE 2). HAY FUFLES SRS
19 9 8 (p<0.01) % 5 JusEA7Hp<0.01)
& A el vlsl sl SOl AATHGE 2).

n %
Sex Male 239 776 4. gl 19| Hu
Female 69 224 WA 2R o]zt A9lom (p<0.01), AAFAT=
Age 20-29 2204 o ACkE<0.0D. FFFNAGE WA} olnt o
30—39 44 143 _ —
Yot o 2o (p<0.01), % dF Az A dakelM o A
5056 o ae  ASHECl SUQITHE<O.0D). HARA ofzpel ula) 1A 5
6069 52 16.9 Aol ¥ 9l A S 9 W itHp<0.01).
70— 17 55 PAFEARES ool s FAdo] frolatAl Zstth(p<
Sleep history Snoring/ sleep apnea/ 243 78.8 <t e = & 2
X 5 qAES Sk U3l
(main problem) sleepiness 0.0D) G 3). FRFZHS == 671 =
Insomnia 56 18.2 S o A HZ P v]gol] F=eR Zo)7) Qi) b
Bruxism 5 16 g FUREESS ol oo vES A St
Nightmare, sleep 4 1.3
talking o we} A &Aooz Fr AR 1).
Hypertension 71 231
Cerebrovascular 13 42 1} oLy e v
accident 5. & AZH I Hlul
Cardiovascular disease 24 7.8 Nk %‘7]'01] ujzf ‘ﬂﬁ_‘%, Hv‘ﬂ"/‘? il E‘%, A 28
Endocrine disease Diabetes mellitus 15 49 o] BEF 95 7F4AERTHPL0.05), £E = 2, 194
Thyroid disease 8 2.6 S
o hyroid disease S, WeE e AR ol wet folshAl ke
Otolaryngologic history  Sinusitis, rhinitis, otitis 24 7.8 opapo o QW EA 7kl & 2wl AZHE A
. O_ s -
Nasal surgery, UPPP 43 140 FdE HATHp<0.05). duig=Abt & 51 ARKE A
Respiratory disease Asthma 6 1.9 ‘ﬁ, Aol whe 73} vl Al A% el wek #olek
Pneumonia, bronchitis 6 19 z1o]E Holx| ITHE 4). HAY FAFT S =9
Bronchiectasi 208 odeef mE 4 sk R HAZ B okt Aoy
Glaucoma 5 1.6
HHA FHTFsE=zolel= Ao ojgko =7} =
Use of hypnotics and 43 140 A e | R
sedatives Aol Fol ¢ ﬂﬂ] UEFATHEE 4).
Table 2. Comparison of sleep architecture between study subjects and age/sex matched compiled normal data:x
Study subjects (n=308) Normal datax t p-value
SL (min) 11.94+14.94 10.88+3.45 121 0.226
TST (%) 406.95+57.20 405.47 £15.66 0.438 0.662
TWT (%) 14.58+10.53 5.01+2.96 15.35 p<0.01
SE (%) 82.69+11.41 91.94+3.69 —13.53 p<0.01
TS1 (%) 23.38+13.08 6.91+1.54 21.93 p<0.01
152 (%) 43.74+13.07 56.24+4.27 —15.95 p<0.01
TSW (%) 2.62+4.26 8.95+4.84 —17.22 p<0.01
TREM (%) 15.38+6.351 22.88+2.07 —19.69 p<0.01
REML (min) 118.88+72.47 83.45+6.54 8.55 p<0.01

* : normal data from Wiliams RL et al. Electroencephalography (EEG) of Human Sleep : Clinical Applications, New York : Wiley ; 1974.
SL : Sleep latency, TST : Total sleep time, TWT : Total wake time, SE : Sleep efficiency, TS1 : % of stage 1 sleep, 7S2 : % of stage 2 sleep,
TSW : % of slow wave sleep, TREM : % of REM sleep, REML : REM latency
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Table 3. Comparison between male and female subjects with obstructive sleep apnea syndrome

Male (n=239) Female (n=69) t p-value
Age (years) 47.88+13.03 55.04+12.90 —4.030 <0.01
BMI (kg/m?2) 25.57£3.02 23.37£2.99 5.328 <0.01
TIB (min) 492.73£35.25 495.31£35.45 —0.536 0.592
SL (min) 10.11+11.24 18.28+22.64 —2.895 <0.01
SPT (min) 478.90£37.74 470.31£43.79 1.607 0.109
TST (min) 408.02£55.18 403.25+63.98 0.609 0.543
WASO (min) 70.88£55.12 67.05+£45.99 0.527 0.599
TWT (%) 14.62+10.77 14.42+9.73 0.136 0.892
SE (%) 83.07+11.37 81.40+11.56 1.066 0.287
TS1 (%) 25.55+13.43 15.89+8.31 7.280 <0.01
152 (%) 42.42+13.42 48.32+10.64 —3.360 <0.01
1S3 (%) 1.73£2.77 4.31+4.71 —5.728 <0.01
54 (%) 0.27+1.33 0.61+£1.49 —-1.825 0.090
TSW (%) 2.01+3.61 4.73+5.54 —3.847 <0.01
TREM (%) 15.34+6.48 15.55+5.91 —0.244 0.808
SWL (min) 48.24*77.63 51.40+53.64 —0.292 0.771
REML (min) 115.95+73.23 129.06 £69.36 —1.325 0.186
LAT (sec) 46.64+22.91 31.04£20.28 5.106 <0.01
Al (/hour) 20.99+£22.02 6.71£11.05 7.322 <0.01
HI (/hour) 11.20+8.43 10.62+6.72 0.525 0.600
RDI (/hour) 32.19+£22.64 17.34+14.46 6.526 <0.01
Mean Sa02 (%) 95.24+2.91 96.50£1.93 —4.238 <0.01
Min SaO2 82.56+9.96 87.49£7.09 —4.605 <0.01
% Time spent Sa02 < 90% (%) 7.46+15.39 1.81£6.63 4.420 <0.01
PLMSI (/hour) 5.41+19.67 8.61£17.75 —-1.215 0.225
ESS score 10.86+4.78 7.84+4.97 4.182 <0.01
PSQI score 7.29+3.71 10.20+4.69 —4.042 <0.01

BMI : Body mass index, TIB : Time in bed, SL : Sleep latency, SPT : Sleep period time, TST : Total sleep time, WASO : Wake after sleep
onset, TWT : Total wake time, SE : Sleep efficiency, TS1 : % of stage 1 sleep, TS2 : % of stage 2 sleep, TS3 : % of stage 3 sleep, 754 : % of
stage 4 sleep, TSW : % of slow wave sleep, TREM : % of REM sleep, SWL : Sleep wave sleep latency, REML : REM latency, LAT : longest
apnea time, Al : Apnea index, Hl : Hypopnea index, RDI : Respiratory disturbance index, SaO2 : Saturation of oxygen, PLMS| : Periodic
limb movement during sleep index, ESS : Epworth sleepiness scale, PSQI : Pittsburgh sleep quality index

Il Femae [] Male‘

Age group

(%)

Fig. 1. Female/male ratio tends to increase as aging occurs.
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Table 4. Comparison of sleep variables with compiled normal data according to age group

Age group
Sleep variable 20-29 3039 4049 50-59 60—69 70—
SL (min) OSA 9.82+ 8.67+ 9.55 12.69 15.43 18.75
Normal 13.73 7.80 8.91 11.26 12.38 15.40
TST (%) OSA 440.97 443,57 414.40% 395.89 388.02+ 344.97x
Normal 424.61 423,58 407.14 410.28 406.13 41355
TWT (%) OSA 9.55% 8.29+ 13.47% 15.63% 19.13+ 24.01+
Normal 0.9 1.66 3.96 464 8.33 11.69
SE (%) OSA 88.06% 89.97+ 8457+ 81.15% 77.58% 71.50%
Normal 95.50 96.50 93.50 92.50 88.50 82.00
TS1 (%) OSA 17.84% 26.35% 23.31x 24.51% 22.04% 23.15%
Normal 431 4.94 6.60 6.21 8.71 6.59
752 (%) OSA 47.18 45.20% 44,83+ 42,53+ 42.71% 39.74+
Normal 48.96 55.33 54.38 59.76 55.79 52.22
TSW (%) OSA 7.15% 3.38+ 2.22% 1.74% 2.09% 1.18x
Normal 19.23 13.23 10.30 7.78 492 10.03
TREM (%) OSA 18.26% 16.78% 16.14% 14.97+* 13,55+ 11.82%
Normal 26.62 24.85 24.76 21.63 22.26 19.46
REML (min) OSA 127.02% 107.84 124.18+ 120.47% 117.95% 105.89+
Normal 94.24 82.00 76.99 85.26 87.02 88.45

* : Significant difference between patients with obstructive sleep apnea and normal data (p<0.05), T : Normal data from Wiliams RL et
al. Electroencephalography (EEG) of Human Sleep : Clinical Applications, New York : Wiley ; 1974. SL : Sleep latency, TST : Total
sleep time, TWT : Total wake time, SE : Sleep efficiency, TS1 : % of stage 1 sleep, TS2 : % of stage 2 sleep, TSW : % of slow wave sleep,
TREM : % of REM sleep, REML : REM latency

Table 5. Comparison of breathing-related parameters, BMI, ESS, PSQI by age group

Age group

20—-29 (n=29) 30—39 (n=44) 40-49 (n=69) 50-59 (n=97) 60—69 (N=52) 70— (n=17)
BMI 245+4.1 26.2+4.02 25.4+29 25.1+28 245+25 23.7£25
78 a, b [} b,c a, b, c a, b a
RDI 245+t18.2 36.6-26.8 25.7+21.1 30.8+22.8 26.2+17.2 26.4+22.1
T8 a b a,b a, b ab a, b
Al 10.9+14.6 24.3£26.1 15.0£20.7 20.7£21.9 15.0£15.5 15.4+£20.4
78 a b ab a,b a,b a,b
Mean SaO2 96.5+1.7 94.4+3.9 95.8+2.3 95.3+2.9 95.8+1.9 96.1+2.2
T8 b a b a,b b b
Min SaO2 85.8+6.1 79.8£134 83.9+9.5 83.6+9.2 84.1+8.3 87.3+6.1
T8 b a a,b a,b a,b b
% time below Sa02<90% 3.4£8.8 13.4+t235 51+12.1 6.4+13.9 41+76 1.9+4.4
T8 a b a a a a
ESS 11.1+3.4 10.4x4.1 11.5%4.9 9.5+4.9 10.1+6.0 6.81+4.7
T8 a a a a a b
PSQI 7.7+3.7 7.0+3.1 6.3+3.1 7.8+4.3 95+41 12.0£4.7
T8 ab a a ab b c

T® : The same letters indicate non-significant difference between groups based on Tukey’s multiple comparison test. BMI : Body mass
index, RDI : Respiratory disturbance index, Al : Apnea index, SaO2 : Oxygen saturation, ESS : Epworth sleepiness scale, PSQI : Pitts-

burgh sleep quality index
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