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Prevalence of Snoring and Factors Affecting Habitual Snoring
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Background: Snoring is a risk factor for cardiovascular disease. There has been little research done on the fac-
tors associated with snoring among adults by sex in Korea. The purpose of this study was to assess the preva-
lence of habitual snoring in the Korean population and to evaluate its related factors by sex.

Methods: The study subjects were 2,007 volunteers aged 40-69 years who participated in regular health
check-ups (male: 434, female: 1,573) from May to December in 2012. Standard interviews, anthropometrics
and biochemical studies were conducted. Habitual snoring was defined as snoring more than 4 days per week.
Resuilts: The prevalence of snoring in our sampling pool was 52.9% (male 61.6%, female 47.1%) and habitual
snoring was 13.7% (male 21.1%, female 11.5%). Multiple logistic regression analysis revealed that habitual
snoring was independently associated with sex, age, hypertension and body mass index (P<0.05). Fatty liver
was independently associated with habitual snoring in males whereas age, waist circumference and body
mass index were independently associated with habitual snoring in females.

Conclusions: Snoring and habitual snoring may be predisposing factors for cardiovascular disease. There are
significant associations between habitual snoring and sex, age, alcohol use, hypertension and body mass index.

Korean J Health Promot 2013;13(2):43-51

Keywords: Snoring, Prevalence, Sex factors

| = IT
2 Qe 35S Wi Qtk =1 Fo
7l o] oj¢kE|aL FEo 93
A A7l (soft palate) 50 oFf = HA] 477t FobA|
A=A =], A71E7E sl Fokrl e AdeEielA
59 ohils 3719 A7 e AR Ao uEE lE) &g

m Received : March 14, 2013 = Accepted : June 18, 2013

m Corresponding author : Seong Joon Kim, MD, PhD
Department of Health Care, Inje University Sanggye Paik Hospital,
1342 Dongil-ro, Nowon-gu, Seoul 139-707, Korea
Tel : +82-2-950-1157, Fax : +82-2-950-1158
E-mail: pmksj@paik.ac.kr

3
gtk dtAol= E FHA A= AFRE B 28 &
S H A= 2SR 7o FT AT W 319
o] FZo|7b Ak Ak FAAR] S fAI5H] ofF
AL = Fol AR S5el7E Atk AR ofsfs
Al =9t E3E Alg AZolR A%t AF o R Q| 71
A g AL EE o= AghS B & gl FFols =
P $FZTL0] 3 FAFO B gt FFo|ut 9= 7t
-2 ol A Hldd = F5F5(obstructive sleep ap-
nea)} 22 A%t e 2 ohfeiAl vehdth 53] A&
o|e} = R 5Fo] Algh AREE 1EY, FA W, AR,
S84 A HEF Y A8dA Ao wagnlErt
S7ksto] Aklel vlal A71Ego] dAs] Haditt=
Ao A Fgole] dAHE Fasdo]l HxEIL 9L
E]_'le)



44 Korean J Health Promot Vol. 13, No. 2, 2013

2

re

71E8 AE Aol WEr FZole] fFHES 49
Al 6.8%-64%2 HIE 1 Qlom, 532 5ol
o G} 24-50%, A} 14-30% 2 HaLEH, o] 7
%, %, Aol aket Aozt At SH F A
o 9= vAe 82 E s 24l 7154
AR R Y, 222 8l S5 AR oY 7

ok

7

i 4o

Mo

Ao olss glet.”

W
2
o
all
K

o

[ ofN
ne
5
i

2
il
)
o)
4>
rg
)
WE o fo
R for i

N
N
©
e
°
N
Rt
30 F
ooy 1
mzﬂ'
o L2
2
0w
o g
2
r;‘iju%
ﬁﬁ
g 2
N
w7
©
™R o 2 2 4 ogo W

it
s

g S A7ATE Ausn 330l 93al
A7} chRgolm, Wizt zolof
T o)

£ F&o|

1. S CHX}

A+ bRz 2012 39-FE 2012'F 12971A] Aol
At SR AlM =Rl dgetolA HdAlske =
TS 7] Sl Wl 404 o] oA 6941 ofst
2,1167e o= sfl e, of2 7HA] dio] 2
7 A 7H 10985 Allste] 2SR
Ap= 2,00778(HA} 4347, o1A} 1,5737) 0] -

2 A7 A oM 2 71| TdeEid
o|f1esle] AdejE A Aldst e, - Foiate] &

g HEah

Aoox B b
U ro AL

PRESN

ARSI giste] Wil 2AIEES} s U2
2AMEO] A, AT, sllEEel digt AhRe AAE &
st Fakalnt AREWE, o5 HHA &5, =1
AZhI ARE AR A AEH A Ao tiste] pshE A
ZAE olgstol A MHEAE AFsolt. =3t A
TAE Bl AFo] ol et ndEe, e, AYRE] A

e 2ABIIT

A (RS | ZHkE AL EEREA, 9
o], 59 SFEo] FAHe| FEs 3 % 0.1 cm TH7}
A, Ag 7hH-8 S 231 Aol 4] 0.1 kg ©9I7HA]
A=A 7](DS-102, JENIX, Seoul, Korea)Z =43}%Th
slElEele 7 ofefoll YRR sa(dnim)a s
Atole] ML EelE B o® AR A A= o)
Atk sEEee 712 2006t RRekE] o A AJA]
gk 2h=lo] 7)ol wet EARe A= 90 em, ofAfof| A=
85 cmE 7]E0o 8 FR3l] 2AIAL:”

AEEHo = T, 55 124 5, SHARE o
sfo] ZASGIh BARTL vEa, 37 FARH6
9 o4 el Fol A, WA FUAAR LRSI v 5
Ao} T FAAE W gdTo R A BAE B
ToR BRAYUT. SRE WSFASEAL} R,
STAR Eekelen, 71 A S 7]
2} A5 19 B9 B 9 A4 U 13] 85 A Bt
ZAPSEATE 21 52 5 33 ol 52 dh=
o} 7 33] o4 $ES oA Pz AT o] 24}

e AIZEE SAIZE SRk} 8AIZE o)A et
2 Wrol 2ARI

BE A AEdAE Fd Asdse Asie g
A7F&4 =4 (Psychosocial Wellbeing Index, PWI)E ©=
35t PWI-SFPWI-Short Form (PWI-SF)& AR5t 5
W 2 AL Helo] A7e f 2EdAL Sk}
B Slep AT Qlek R tieol ZApelsick A1) At
2 522 274a] SIt ST PV A Tt
B¢l PWI-SF= & 187)19] 23a}o & JLAJE]o] Q)31 Cronbach
gk 09002 eS| Aol el 73
oJsh= A7, 82658 HAA 18 274 oS lET
o7 FREm, & A= 274 ol YETEe R, 267
olel HSEROR BRI ZARISIT

E‘\l

o o, of

-

Jo 32 Ho o AL

oM,

R 2
OI'N
O O~
— =

i
%
i)
rr
i)
Mo
=2
£
u
=
olo
it
o,
=
O
X
=2
)
oi 4
204
flo .
Mo Hope o)y o

w
°
>

b



Seong Joon Kim. Prevalence of Snoring and Factors Affecting Habitual Snoring in Korean Adults 45
HTHP<0.001) (Table 1). A= 1}A

W7ol A g 7 2ol 7t Qg e

A F SFAN A | Ael7}

E_/’\

o] lald u7b) Sk Sgelel vhAet N S A W 7o) Ajols
93 Wre) HEES AFEIIA ejollA] EY, e, )
SR AT ool AR S O AT (000D S
oA AHFBFR FE2EE, SAEAR, =AY UAATHP<0.001), =1 A} #2129 55
Selsls, AUEAGaE AR TS B Aol plateh
AfoflA **7\ 32 150 mg/dLE 7IEo 2 F-Esto] kst A8 & A &= Aol 944‘1‘(47 0%)°]%laL, A=+
gom, TUEATHZ GEE 27k AL 40 me/dl, o B2k 39 ofh FE T AL 761T(37. 9%)01313
o= 50 my/dLE 7|Eom Rste] 2ARtglet” |, A5 ok 4d ol FHHOR 5 T ARk
27679(13.8%)°1 ). JHZ Z76HH A5 ghH o) 4
4. SHEA FE 3= AFE IR} 3941(61.6%) }782%‘(47.1%)0]
Qom EJ| HUF FZol9 HlEL A} 969H(21.1%)
E7 AUTES S Tt 0O G ID oA IRYLS00S WA 4 220l )
ST W& chi-square test, A& r-testE 0] H =THP<0.001).
510 it 280l ool Tk A% HRAUTA § Aol SEaL AR e 24 7o
AR BAsel b 2448 SARAS o EdAE B Loln ggom, A AgEgET
o 4714 ol 2a) pRIEl ofe] 74 SYUeEel B <l PNLSE SA0l4E ool A=A Bt folsp
wloh 95% 4TS FeIh WE EARAL SAS  &ATHP<0ON
ver.4.2 L2 1M ARRFI T AR 4FL 95% 2 o] PZ
o] 005 ujgel ) BAHCE folak Ao% WHSAL. 2 FBO| HIE S7jof (2 AR
2 Ao] et A7} ofapet 1:900] 48] o]4t 28 T
L 5 330 v]go] folsh| w9HR(P<0.001), A
1. 912 ChAIRIe) e S o] Z7haes 30| WIrk SelalAl EUTHP<000)
(Table 2). A™ T A LENP0.001), T
ARbAQl S0l dY Ztoll Hat A, 71, Al (P=0.009), A"7HP<0.001)S A2 - s50[2) o]
Table 1. General characteristics of subjects
Characteristics Men (n=434) Women (n=1,573) P
Age, y 55.8+8.6 52.4+8.7 <0.001
Height, cm 167.7+5.5 156.2+6.3 <0.001
Weight, kg 68.4+9.0 56.947.8 <0.001
Hypertension 131 (28.9) 316 (19.0) <0.001
Diabetes mellitus 56 (12.3) 80 (4.8) <0.001
Fatty liver 66 (14.5) 79 (4.8) <0.001
Smoking 131 (28.9) 40 (24) <0001
Alcohol use 325 (71.6) 567 (34.1) <0.001
Sleeping duration, h <8 341 (75.1) 1,174 (70.7) 0.064
Snoring <0.001
None 154 (35.5) 790 (50.2)
1-3 d/week 198 (43.4) 563 (38.3)
4-7 d/week 96 (21.1) 180 (11.5)
Regular exercise Yes 193 (42.5) 624 (37.5) 0.057
Stress 0.001
None 248 (57.1) 744 (47.3)
Occasionally 130 (30.0) 595 (37.8)
Frequently 56 (12.9) 234 (14.9)
PWI-SF 15.0+7.6 17.4+8.3 <0.001
Abbreviation: PWI-SF, psychosocial wellbeing index-short form.
Values are presented as N (%) or meantSD unless otherwise indicated
Calculated by independent #-test or chi-square test.
‘Defined as exercise performed at least three times per week.



46 Korean J Health Promot Vol. 13, No. 2, 2013

Table 2. Health risk factors of subjects according to snoring severity®

Variables 0-3 d/week 4-7 d/week P
Sex <0.001
Male 338 (77.9) 96 (22.1)
Female 1,393 (88.6) 180 (11.4)

Age, y 52.7+8.7 55.6+8.2 <0.001
Hypertension 326 (18.8) 92 (33.3) <0.001
Diabetes mellitus 104 (6.0) 29 (10.5) 0.009
Fatty liver 99 (5.7) 34 (12.3) <0.001
Alcohol use 716 (41.4) 132 (47.8) 0.049
Alcohol use duration, y 20.3+11.8 24.0x13.6 0.001
Smoking 126 (7.3) 39 (14.1) <0.001
Smoking duration, y 22.0+11.2 26.1+11.0 0.003
PWI-SF 16.8+8.0 17.0£9.4 0.744
Waist circumference, cm 76.5+7.9 82.2+8.0 <0.001
Hip circumference, cm 91.2+4.3 92.9+3.8 <0.001
Systolic BP, mmHg 119.2+13.9 121.7£12.7 0.006
Diastolic BP, mmHg 73.849.0 75.1+7.9 0.016
BMI, kg/m2 23.3+3.0 25.3+3.2 <0.001
Total cholesterol, mg/dl 197.5+34.6 201.7+40.4 0.067
Triglyceride, mg/dl 118.9+87.9 138.4+89.0 0.001
HDL-cholesterol, mg/dl 56.8+13.3 53.9+12.8 0.001
LDL-cholesterol, mg/dl 117.1£31.8 120.1+36.2 0.145

Abbreviations: PWI-SF, psychosocial wellbeing index-short form; BP, blood pressure; BMI, body mass index; HDL, high density lipoprotein; LDL,
low density lipoprotein.

*Values are presented as N (%) or mean+SD unless otherwise indicated.

b . .

Calculated by independent z-test or chi-square test.

Table 3. Association of habitual snoring with various factors

Variables Categories Crude OR (95% CI) r Adjusted OR (95% CI) r°
Sex Male 2.19 (1.67-2.89) <0.001 168 (1.19-2.38) 0.003
Age, y

40-49 1.00

50-59 2.01 (1.46-2.78) <0.001 1.59 (1.06-2.37) 0.006

60-69 2.17 (1.54-3.07) <0.001 1.33 (1.02-2.12) 0.036
Hypertension Yes 2.16 (1.63-2.85) <0.001 1.59 (1.15-2.20) 0.005
Diabetes mellitus Yes 1.84 (1.19-2.83) 0.006 0.92 (0.52-1.62) 0.762
Fatty liver Yes 2.32 (1.53-3.49) <0001 156 (0.91-2.65) 0.105
Alcohol use 129 (1.01-1.68) 0.044 1.07 (0.76-1.51) 0.702
Smoking 2.09 (1.43-3.08) <0.001 1.46 (0.92-2.28) 0.098
PWI-SF >27 1.39 (1.02-1.90) 0.037 1.24 (0.87-1.76) 0.238
Total Cholesterol, mg/dl >200 1.23 (0.84-1.79) 0.289 1.49 (0.96-2.33) 0.078
Triglyceride, mg/dl >150 1.39 (0.96-2.02) 0.082 0.64 (0.39-1.05) 0.082
BMI, kg/m’ 25 2.59 (2.00-3.36) <0.001 218 (1.65-2.88) <0001
Regular exercise’ Yes 0.92 (0.71-1.19) 0.526 1.00 (0.73-1.37) 0.999
Stress

None 1.00

Occasionally 0.91 (0.68-1.22) 0.542 0.79 (0.56-1.14) 0.438

Frequently 1.99 (1.42-2.77) <0.001 176 (1.34-2.71) 0.003

Abbreviations: PWI-SF, psychosocial wellbeing index-short form; BMI, body mass index.

*Calculated by simple logistic regression analysis.
*Calculated by multiple logistic regression analysis adjusted for sex, age, hypertension, diabetes mellitus, fatty liver, alcohol use, smoking, PWI-SF,

total cholesterol, triglyceride, BMI, regular exercise and stress.
‘Defined as exercise performed at least three times per week.
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Table 4. Health risk factors of subjects according to snoring severity and sex®

Variables Men Women

0-3 d/week 4-7 d/week P 0-3 d/week 4-7 d/week P

Age, y 55.7+8.5 56.1+8.8 0.684 51.9+8.6 55.4+7.8 <0.001
Hypertension 89 (26.3) 35 (36.5) 0.056 237 (17.0) 57 (31.7) <0.001
Diabetes mellitus 41 (12.1) 13 (13.5) 0.727 63 (4.5) 16 (8.9) 0.017
Fatty liver 40 (11.8) 21 (21.9) 0.019 59 (4.2) 13 (72) 0.086
Alcohol use 235 (69.5) 74 (77.1) 0.162 481 (34.5) 58 (32.2) 0.560
Alcohol use duration, y 28.8+10.9 30.1+11.8 0.286 15.949.7 15.2£9.9 0.602
Smoking 93 (27.5) 34 (35.4) 0.162 33 (24) 5 (2.8) 0.795
Smoking duration, y 23.7+10.7 27.4+1.4 0.007 13.149.5 13.449.4 0.941
PWI-SF 14.9+7.5 15.2+8.4 0.840 17.3£8.1 18.0+9.8 0.264
Waist circumference, cm 82.5+6.9 85.3+6.5 <0.001 75.1£7.5 80.5+8.2 <0.001
Hip circumference, cm 92.3+3.9 93.8+3.5 0.002 90.9+4.3 92.4+3.8 <0.001
BMI, kg/m’ 24.0+2.9 25.1+2.6 0.001 23.1+2.9 25.4+3.5 <0.001
Total cholesterol, mg/dl 194.9+35.7 198.6+32.4 0.356 198.1+34.2 203.3+44.1 0.064
Triglyceride, mg/dl 154.8+95.0 157.2+80.7 0.936 110.1+77.6 128.5+91.8 0.004
HDL-cholesterol, mg/dl 50.5+13.2 50.4+12.5 0.419 58.3+12.9 55.8+12.5 0.013
LDL-cholesterol, mg/dl 113.9+32.6 116.9+31.5 0.854 117.9+31.5 121.9+38.4 0.118

Abbreviations: PWI-SF, psychosocial wellbeing index-short form; BMI, body mass index; HDL, high density lipoprotein; LDL, low densitylipoprotein.

*Values are presented as N (%) or mean+SD unless otherwise indicated.

*Calculated by independent t-test or chi-square test.
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Table 5. Association of habitual snoring with various factors by sex

Men Women
Variables Crude OR Adjusted OR P Crude OR Adjusted OR P
(95% CI) (95% CI) (95% CI) (95% CI)

Age,y

40-49 1.00 1.00 1.00 1.00

50-59 113 (0.63-2.03)  1.05 (0.56-1.96)  0.885 238 (1.61-3.52) 2.00 (1.32-3.04)  0.001

60-69 1.04 (0.57-1.88)  1.07 (0.55-206)  0.851 255 (1.65-3.94) 179 (1.09-2.95)  0.020
Hypertension Yes 161 (0.99-260) 146 (0.85-248)  0.169 226 (1.60-3.19) 146 (0.98-2.18)  0.061
Diabetes mellitus Yes 1.14 (058-222) 083 (040-173) 0615 206 (1.16-3.65) 126 (0.67-2.39)  0.470
Fatty liver Yes 209 (1163.75) 198 (1.06-3.69) 0033 176 (0.95-3.28) 0.97 (048-1.94) 0922
Alcohol use 147 (0.87-250) 134 (0.76-237) 0312 0.90 (0.65-1.26) 1.04 (0.73-1.49)  0.829
Smoking 145 (0.89-2.34) 157 (0.93-2.64)  0.091 1.18 (0.45-3.06) 1.01 (0.39-3.03)  0.858
Waist circumference, cm Men>90 1.92 (1.14-324) 130 (0.68-249) 0433 644 (407-102) 3.96 (232-6.75) <0.001

Women>85
BMI, kg/m’ >25 177 (1.12-2.80) 157 (0.89-279)  0.123  2.82 (2.06-3.87) 1.65 (1.12-242) 0011
Triglyceride, mg/dl >150 094 (0.57-1.69)  1.05 (0.63-1.74) 0860 153 (1.06-221) 1.14 (0.76-1.70) 0512
HDL-cholesterol, mg/dl <40 1.13 (0.64-2.01)  1.10 (0.58-208) 0778 112 (0.60-2.10) 072 (0.36-1.45)  0.354

Abbreviations: BMI, body mass index; HDL, high density lipoprotein.

*Calculated by multiple logistic regression analysis adjusted for age, hypertension, diabetes mellitus, fatty liver, alcohol use, smoking, waist

circumference, BMI, triglyceride and HDL-cholesterol.
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