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Obstructive Sleep Apnea Symptoms Prevalence and Sleep Apnea-Associated Factors in
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Abstract

Objectives : We attempted to study obstructive sleep apnea symptoms prevalence and sleep apnea-associated factors in
Korean rural adult population.

Methods : In 1,441 adult subjects of three rural communities selected by cluster sampling, we administered an
epidemiologic survey using questionnaire methods from July 14, 1996 to July 28, 1996.

Results :

1) In 14.1% of the subjects, snoring was reported to occur almost daily and 2.9% of the subjects reported sleep apnea
symptoms occurring almost daily.

2) Snoring and sleep apnea symptoms were found more frequently in males or in mid-aged group(45 - 64 years old) than in
females or in younger- and older-aged groups, respectively. Compared with the subjects who have no snoring, the
subjects who have snoring or sleep apnea symptoms had greater body mass index(BMI), waist-hip ratio, hemoglobin
level, RBC count, and higher diastolic blood pressure.

3) Cigaretie smoking and alcohol drinking more than once a week were significantly associated with suffering from sleep
apnea symptoms.

4) In multiple logistic regression analysis, being male, mid-aged, and greater BMI were independently associated with the
presence of snoring and sleep apnea symptoms.

Conclusion : We conclude that, in the Korean rural adult population, males or mid-aged group suffers more from snoring

and sleep apnea symptoms than females or younger- and older-aged groups. In addition, being male, mid-aged, and greater
BMI were significantly associated independently with the presence of snoring and sleep apnea symptoms.(Sleep

Medicine and Psychophysiology 5(1):88-102 1998)
Key woras.' snoring, sleep apnea, questionnaire, epidemiology, risk factors
M2 2 ol g el 7 Fo EFAT ZFPES & A

DA G R 2719 A73} D] AotA Hn AL
A FHE T ESE Pickwickian syndromes) ¥ E] A} T Bohg A AZ Y AREGME E3) YEYT.

Ol ATE 1996WE HZA0 BI|& ARNLAIY (HMP-06-M-1-0004) X! MSCHS B X|% H-70|(#2-06-149) ] x| ol o5 OjROHE.
P obHoDtNE RS AMA NAWAD * MSUIED njohe HaalstuA D MSUSTEY SHAAMA, * HSUStD olnitE ojutelstm A ,
T AT D oot e olgtelstng, vttt SOl ST ofmirhet cluto|stmA, o0t ol oY
* Department of Neuropsychiatry, Gil Medical Center, Gachon Medical College, ** Department of Psychiatry, Seoul National
University College of Medicine and Division of Sleep Studies, Seoul National University Hospital, *** Department of Preventive Medicine,
Seoul National University College of Medicine, **** Department of Preventive Medicine, College of Medicine, KonKuk University,
***** Department of Preventive Medicine, College of Medicine, Dong-A University, ****** Haman Health Center
TRAXKH(HERA): MEA BT AAUS 28 M2S0hStn o|nryst MAS @Al TEL: 02-760-2294, FAX: 02-744-7241

S 88 -



&S - T - 455 - A
Y FUF5ESE U724, A2, £ F4
€ 2o71M(23) ZE IR Yok WMo} 27
A3 ARATHY). EF 4 011 g &4 Fof 2%
ARE Lo AF3-TH ES(O)FER 25
T AetE oA AdAs 5o A e U
A FRFIEFE ASA e Fe(con-

tinuous positive airway pressure, CPAP)-S- 88319 uff -
o g + Yok £ FHAA 2F oY
AF ZFo|7|gt 2 HEA 9 7N AU &
A Wi T ALe 8 2= 9t U}E}H Z71 i sE v
A 4A $3E A2 AEFE B 5 vk
JER 33019 AN FUFIEFE 2
7] feiM e R EF AP e A 712 A8 E

=2

\

AFste QA - 5 8 5.

959 A% 198034 8 A FHFEES
THE Z A89d U gzt &isA o) F
ot} 2eut Fulel e 48 56)0] =AM
%)4 dUE QAR FZolo SA FHES

a7, Base EAL(7)0] FE M 23
o] FA FHES Eug A 12 x FZ 580l Ul
EAEDY 29 & s FUREEZ 4
FHES Hud A dole dA AR Aot ¥
& A9 479 A% o RS REAY 2
At A Go] F3] AlgE ] e 5 AT dHe %lﬂii}
7h T, AT Y49 BAZE FHREES

2 995 A5 4o 59 449 4
222 $40] A o 2ol 7] ghskehe o) ok
olo] AAEE FUAde 2 d8zA QBo 2
#39 HYA S2AG 02 B4 QeI AL A
Rolo] & 4} 220] L AN $UF3F 3
35989 99298 detanA s,

TEAY 3 FAEE 3749 =0t A4E, 0
23 AT et oS A =2 (cluster sam-

pling) & F 33 2 ol Al 354 o] 4 A AA
ABZAP) 7F(B 9 3£, feasible sampling)st 9@ &
14417 & 2 A9 o) F e 2 3}

& - OIM - Ol

-89 -

Lo - 01

L.
=

el

2. MEX M X M2 ZA A

AiAeAeddadd sH 2 2 8 2
Yol A zHA AEd A& AT A EA e AT
G AN 28,715 2 B AFHEI E
g, 3 e 4 9 Fofo] AR HE 190 £F T
% w7 2oz FAEA A&t

1996 72 144 28] 5 79289744 AAA =
T A 2 ALY o] ThA] A (cross-sectional) ZAA
T gez A3 AR S Hol AEXE o] 83 2ALE
35t

3. WK% 5%

(=)

B SEu

(1) 1% (body height, cm)
A& Martin's ARAA 5718 o] &3] cm G
253 ojg A7+ 34, 71 53T

(2 A= (body weight, kg)

AZe 23 A3 71 120 kedl A7 5 A8l
kel 2 A %‘i o} 3} gt 7R 71 E8H it

D] =H
X TT &

(3) 82|
ference, cm)

200 cm E2FE AR Fe] e A S T (superior
anterior iliac spine) F-9JA, EF Edle HUAE &
etk 281 AR 9 e A ] st ALRE
& &) g)-F5u] & (waist-hip ratio, WHR)& A& 51 -

4. MAHAZ

£ (waist and hip circum-

F571 R ol ¥ 21 BAPAE
ZH 28 HE7 RN, FaR Qe
o

%sto)
2%

5. ANEN WY

o % A4 $RF2EZY AL
chH 4= B (univariate analysis)S %3 7}
ot Bof] FFo] 2 A FHRIF 2

3 & A STk AR ol &3

4% 24 5o

f
Ul

mln
2

rO
et
B oglo fe

2

g

%ov -b

e
e

[}
[8

}
|
tn

N9

=y

}

L84

o{
N

=l &
A (descriptive analysis)Z T =t
test, & test, Mantel-Haenszel x* test for trend & A}&-519
4 AZHI AYREOoEE 4F 27 AR

ir

I oy X et
=



8=

(multiple logistic regression) 2.8 AH-3lth. £4)%
AR FdrEE 0052 5}939-"1 FAA & PC
SAS for Windows ver 6,128 AF-&-31HTHY).

Z

1. 1PN 201 B4
UAZY FE E L4190 6019, of: 8400)0.2
HaAH - 593+ 1124012tk FAKS8.T L 1114

AZKS80+ 11242t a9 fol g Aol AT
(ttest). TS} AFE BY, w8AE 234 2
AQEEe R 19 29k 3o 43 P S vl
sttt we] A3 -& 454 u|wh 45644, 18] 31 65
A o) A AP Y2 BFlslon Ay Ay
EFoA Fuizt 898 2po] = YATHA test). TSA
== _,__0211-5]1 g °]°}"] Z‘1§.]'_”_ TE 0] QH“‘
77.1%, QA 2 90.7%2 oA ol A = rha test, p<O.0!).
w327} e i3S B L 918%, A& T44%E
BAolA Bston, 1 U9 oM AP S & A
71 Brhe Rolthrtest, p<001). AY 29 T
2 2ol & YA TH test).

40| SHISE S4f FHE N /01 : 37

Table 1. Demographic chracteristics of the study subjects
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Male(N=601) Female(N=840) Total(N=1441)
n % n % n %
Age
<45 77 12.8 122 145 199 138
45-64 345 57.4 482 57.4 827 57.4
64< 179 29.8 236 28.1 415 28.8
Education
No education 102 17.0 340 405 447 30.7
Elementary 361 60.1 422 50.2 783 54.3
Middle School 73 12.1 56 6.7 129 9.0
High school 46 7.7 17 2.0 63 44
College 16 2.7 2 0.2 18 12
No answer 3 05 3 04 6 0.4
Marital status
Unmarried 8 13 0 0 8 0.6
Married 552 91.8 625 74.4 1177 81.7
Separated 2 0.3 3 04 5 0.3
Divorced 3 0.5 1 0.1 4 0.3
Bereaved 32 5.3 207 24.6 239 16.6
No answer 4 0.7 4 0.5 8 0.6
Job
Agriculture 505 84.1 727 86.6 1232 85.5
Others 9% 15.9 113 13.4 209 145
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Table 2. Comparison of the snoring frequency between male and female subjects

Male(N=589) Female(N=800) Total(N=1389)
n % n % n %
No snoring 289 491 416 520 705 508
Snoring 300 509 384 480 684 892
Not daily(mild to moderate) 2% 333 292 366 488 3b.1
Intermittent ¥ 169 287 202 253 371 26.7
Frequent 11 27 46 20 113 117 84
Almost daily(severe)* 104 177 2 115 19% 141
1 Intermittent : Subjects who suffer from snoring when drunken or feeling fatigued
11 Frequent : Subjects who suffer from snoring two or three times per week regardless of alcohol drinking
* Severe snoring is more frequently noted among males vs. females ( p<.01, 2x2 ¥ test)
Table 3. Distribution of the snoring frequency according to age groups
Younger- or older-aged
Mid-aged (N=585) Total{N=1389)
45-64 (N=804) <45(N=195) 65<(N=390)
n e n % n % n %
No snoring 34 42.8 113 57.9 248 63.6 705 50.8
Snoring* 460 57.2 82 421 142 36.4 684 49.2
Intermittent ¥ 233 29.0 o1 31.3 77 19.7 371 26.7
Frequent t1 81 10.1 11 5.6 25 6.4 117 8.4
Almost daily 146 182 10 5.1 10 10.3 196 141
* P <0.01, by Mantel-Haenszel » test for trend
See Table 2 for abbreviations
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Table 4. Comparison of the frequency of sleep apnea between male and female subjects

Male(N=537) Female(N=722) Total(N=1259)
n % n % n %
No 480 89.4 686 95.0 1166 N6
Sleep apnea* 57 10.6 36 5.0 93 74
Intermittent t 28 52 14 19 42 33
Frequent 1 4 0.7 11 1.5 15 1.2
Almost daily 25 47 1 15 36 29
1 Intermittent : Subjects who suffer from sleep apnea when drunken or feeling fatigued
11 Frequent : Subjects who suffer from sleep apnea two or three times per week regardless of alcohol drinking
*P <0.01 by ' test
Table 5. The frequency of sleep apnea symptoms according to age groups
Younger- or older-aged
Mid-aged (N=501) Total(N=1259)
45-64 (N=758) <45(N=180) 65<(N=321)
n % n % n % n %
No 694 91.6 173 96.1 299 93.1 1166 9.6
Sleep apnea* 64 8. 47 39 22 6.9 93 7.4
Intermittent t 24 32 7 39 11 34 1?2 3.3
Frequent tf 10 13 0 0 5 1.6 15 12
Almost daily 30 1.0 0 0 6 19 36 29
* P =0.01, by Mantel-Haenszel ¥ test for trend
See Table 4 for abbreviations.
Table 6. Comparison of the sleep patterns between frequent sleep apnea sufferers and non-snorers
(by t-test)
Sleep apnea No snoring
(N=93) (N=705) Total b
Mean+SD Mean+SD Mean+SD
Time in bed(min) 4135+ 85.1 404.3+86.4 405.4+86.3 N.S.
Sleep latency(min) 256+33.9 28.0+35.7 2771354 NS.
Retire time
(O’ Clock 22:00+65 22:08+74 22:07+73 NS.
hour:min+minutes’)
Time to sleep
s 54+ 167 6.2+175 6.1+17.4 NS.
again(min)
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Table 7. Comparison of the degree of obesity, the biood pressures, and the hematologic findings
between snorers and non-snorers (by t-test)

Snorers Non-snorers
(N=624) (N=641) Total o
Mean+SD Mean+SD Mean+SD

BMI(kg/cm?) 23.89+ 3.36 2221+ 3.01 23.03+3.29 0.00
WHR 0.92+ 0.06 0.90+0.07 091+ 0.07 0.00
Cholesterol(mg/d1) 182.96+£38.19 176.77 £36.20 179.90£37.33 0.01
Systolic pressure(mmHg) 125.814:19.07 123.46+17.80 124.62+18.72 0.02
Diastolic pressure(mmHg) 81.05+12.09 78.78+11.57 79.38+11.63 0.00
Hemoglobin(g/dl) 13.28+1.42 13.03+1.40 13.15+1.41 0.00
RBC(x10°/ ul) 428+0.42 418+0.44 423+0.4 0.00
WBC(x10°/ul) 5.66+1.94 5351184 5.50+1.90 0.01
Platelet(x10°/pl) 234.60+58.81 231.38+64.73 233.00 +61.80 0.39

Table 8. Comparison of the degree of obesity, the blood pressures, and the hematologic findings
between sleep apneics and non-snorers (by t-test)

Sleep apneics
(N=86)

Non-snorers
Total

(N=641) p
Mean+SD Mean+SD Mean+SD
BMi(kg/cm?) 24.00+3.24 2221+3.01 22424309 0.00
WHR 0.9240.06 0.90+ 0.07 0.90+0.07 0.02
Cholesterol(mg /dl) 184.14+36.42 176.77 + 36.20 177.64+36.27 0.11
Systolic pressure(mmHg) 126.30£17.55 1234621780 12380+ 17.79 0.17
Diastolic pressure(mmHg) 82.34+12.69 78.78 £11.57 79.20 +11.76 0.01
Hemoglobin(g /dl) 1375+ 1.18 13.03+1.40 1311+ 1.40 0.00
RBC(x10°/4)) 430% 041 4184044 120£0.44 0.00
WBC(X10°/ 1) 5.76+2.12 535+ 1.84 540+1.88 0.09
Platelet(x10/4l) 2271845356 231.38+64.73 230.88+63.49 0.60
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Table 9. Results of the multiple logistic regression for the whole subjects regarding the effect of age,

sex, BMI on the presence of snoring
Reference Adjusted 95% Confidence Interval
categories Odds ratio Lower Upper
Age(45-64) Age under 44 0.73* 0.65 0.82
or over 65
Sex
Male Female 1.18* 1.05 133
BMI by increasing 1 unit 1.18* 1.14 123
*p<0.05
Table10. Results of the multiple logistic regression for the whole subjects regarding the effect of age,
sex, BMI, smoking, and alcohol on the presence of sleep apnea
Reference Adjusted 95% Confidence Interval
categories Odds ratio Lower Upper
Age(45-64) Age under 44 0.70* 0.54 0.90
or over 65
Sex
Male Female 1.56* 1.12 217
BM1 by increasing 1 unit 1.25* 1.15 1.36
Smoking Absence 0.81 0.61 1.08
Alcohol Absence 0.98 0.73 131
*p<0.05
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Table 11. Comparison of sleep apnea-related symptoms between sleep apneics and non-snorers

Sleep apnea No snoring Total

n % n % n %
Unpleasantness 45 484 308 438 353 43
Headache 43 46.2 357 50.7 400 50.2
Not being refreshed 46 495 343 487 389 488
Fatigue 54 58.1 510 72.3* 564 70.7
Depressed mood 36 387 356 50.6* 392 49.2
Tolerable EDS t 55 59.1 431 61.1 486 609
Intolerable EDS 21 226 127 18.0 148 185
Memory impairment 62 66.7 466 66.3 528 66.3
t EDS : excessive daytime sleepiness
*p<0.05by ¥ test
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