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Sex Differences in the Association of Habitual Snoring with Metabolic Syndrome
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Abstract

The purpose of this study was to assess the association between habitual snoring and
metabolic syndrome in the Korean population and to evaluate it's possible gender variations. 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 2012 to December 2012. Standard interviews,
anthropometrics and biochemical studies were conducted. Habitual snoring was defined as
snoring more than 4 days per week. The prevalence of metabolic syndrome in our sampling pool
was 17.4% (male: 20.7%, female: 16.5%), and this increased with age. After adjusting for age,
smoke and alcohol consumption, sleep duration, regular exercise, the odds ratio of metabolic
syndrome and it's components were increased significantly by habitual snoring.
HDL-cholesterol, blood sugar, waist size were significantly higher in women, but not

significantly higher in men.
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2. AIB=Z2 (O 1] 3. IZS0| gl=0f| [E HAFAXIL YA EN
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= lo] = -
g 2ol Sk, R ) A EoFAF (000D, BFAY 37
TEE(p<0.001) TE 3= W=7} frol kAl S7kak
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o v AN A 18]}, B, Ag7ke] drka g
% i, S MAY A o8 A3S X EFola $HI 7
z S| $ALE 75 1= =7 fosA ST
207
20 - 18.118.118.1 . — 11 e (p<0001)
1 SR (] = A FAE st AU F9E AW 7Ibe] A=
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(V] ot
‘e 2ojdeE 35 aE WErt fosiA =g
a2 1. Lo], 8 mE AESSEE FHE (p<0.001)
H 2. 320| Y=o OE ChARIe Yty EXM
=N 1-3s|/F 43| o|AF p-value
A,y 51.4+8.9 54.6+8.1 55.7+8.2** .001
=24, kg 57.2+8.4 60.5+9.4 64.5+9.9%* .001
DEY, n(%) 168(15.9) 187(23.8) 92(33.5)** .001
S, n(%) 35(3.3) 52(6.6) 20(7.3)** .001
X|2ZE (%) 55(5.2) 57(7.3) 33(12.0)** .001
¢, n(%) 71(6.7) 61(7.8) 39(14.2)** .001
4712 y 21.5+11.8 22.6+10.9 26.1£11.0* .009
S, n(%) 434(41.2) 326(41.4) 132(48.0)
SF712h y 19.7+11.6 21.5+11.8 23.9+13.6** .001
AN 28, n(%) 390(47.7) 327(37.0) 100(36.4)
Atg] Meld HZNE 17.0+8.3 16.6+7.7 16.9+9.3
Ado| 2, cm 90.8+4.3 91.7+4.2 92.9+3.8* .001
SatMA 5.6+0.6 5.7+0.7 5.8+0.8** .001
MRZF X|4, kg/m2 22.7+29 24.0+2.8 25.3+£3.2** .001
ESZYAHE, mg/dl 195.7+33.2 200.3+36.1 201.7+£40.**5 .005
MNUZX|HEHIYAHE, mg/dl 115.9+30.7 118.6+£33.2 120.2+36.3
si2lEa cm 75177 78.5+7.8 82.2+7.9%* .001
S4XIE, mg/dl 112.1+£76.8 129.9+101.5 138.6+£89.**1 .001
27| Y, mmHg 117.9+141 121.4+13.7 12178127 .001
olet7| &2t mmHg 72.9+8.9 74.9+91 75.1+7.9* .001
g, mg/dl 96.26+17.2 99.4+17.9 102.9420.7** .001
DUCX|CHEEIYAHE], mg/dl 57.5+13.3 55.9+13.4 53.9+12.8** .001

®Values are presented as number(%) or mean+SD

* .05, **P{.01
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3. SHEIZ0l0 WE tHAESEE 78 Q210 st Ct
SRR|AEE7EA
Odds ratio i
(95% ClI)
—Eior
Model 1 1.63(1.27-2.1 1) .001
Model 2 1.19(0.89-1.58)
S8R
Model 1 1.67(1.22-2.12)* .001
Model 2 1.29(0.97-1.72)
EES
Model 1 1.95(1.43-2.67)** .001
Model 2 1.39(1.04-1.86)
slzlsa
Model 1 2.10(1.60-2.76)** .001
Model 2 2.13(1.59-2.85)** .001
DUEX|CHY
S AHE
Model 1 1.38(1.05-1.82)* .023
Model 2 1.44(1.08-1.92)* .014
oSS
Model 1 2.33(1.74-3.11)** .001
Model 2 1.96(1.45-2.66)** .001

Model 1: Crude Odds , Model 2: adjusted for age, sex, alcohol drinking,
smoking, sleep duration, regular exercise.
*P{.05, ** P01
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%% CI=1.60-276)08 S7HA7]2, LU et 2 2~
Hl S (aAbH] ¢ 1.38, 95% CI=1.05-1.82),& #aA]7 =
E AT A 249 B Y-S B9on o
& A A 8l WAE Gl &W XM
Ao 2 gatsFare] HA S sl E=ATHaL
2] 2.33, 95% CI= 1.74-3.11),
A%, A, &, 9, FUAL EA 5 890S
143 Model 2014 F84 Tl AESETEY T
82 F (@A) 1.39, 95% CI=1.04-1.86), &1
AR 2,13, 95% CI=1.59-2.85)2 Z7FA17)a 1
A Z | 2 H E( 2] 1.44, 95% CI=1.08-1.92)
HAAA dAFET o] B 1S =AY, Pt
(AR 1.19, 95% CI=0.89-1.58)%}
129, B% CIF097-172)2] S7h= Fo8kA gttt
(p>0.05). Model 201X % H34 FHolE YALES T
o] A4 o] Model 191 W3] 7HAas7]= sFAA
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1.45-2.66).
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FH2EF(AAH]: 152, 95% CI=1.09-2.12) relst
A A ol & el thatse] A S 72

370 = SETHp<000D.

H 4, g8 ME SRR 748 240 st CHHZEX]
AEIZ|EM
—= ==

Odds ratio
(95% Cl) LS

=1

ef 1.04(0.65-1.37)

SR 0.80(0.63-1.03)

EE] 1.30(0.79-2.01)

GEEE 1.52(0.83-2.78)

DUEX|CHE S AHE 1.23(0.68-2.20)

IS S 1.49(0.87-2.22)
o

8of 1.37(0.99-1.93)

SHX|Y 1.35(0.94-1.95)

ECS 1.68(1.10-2.58)* 017

GEEE] 2.40(1,72-3.36)** .001

1.52(1.09-2.12)* .013

tASE2 2.36(1.64-3.40)** .001

TH|(E+0A)

1.35(1.03-1.78)

1.41(1.06-1.87)* .017

1ok | OfA | gk

of |ox |2
pal
[

1.38(1.03-1.83)* .028

1.62(1.17-2.24)** .003

9|
H1 | n

2
K|t E ARIE

o

2.00(1.51-2.66)** .001

k=l
il

CAS 2t 2.06(1.53-2.79)** .001
P-value obtained by logistic regression analysis adjusted for age,
smoking and alcohol use.

* P05, ** P01
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Survey, KNHANES) 235 543t AHE- Aol = JE=S Yolua
F S{19]9] ATellM= 195% oL, A F201S o WA Wdes dites B4 s dopra
gHRkerslo A AAE gl s EdrlE (3R 2 &k

90 cm, o2k & cm)e ALt 175%2 FHE| o WA FEA FZZol7t el WA= AP dE
2A BAHIAT & AT A= 7 F20]9] Adet 2 FEste] B ) foahA] ekl s HiE §

H] 523}, & AA dIAE EAEHE S ZZol o3 1Y

2 AT A¥ Jd B de] Sl uket oix} e} g () 1358, 959% CI= 1.03-1.78)& 57}
TFwo fFHEo| FolHth o= V€9 AFE0l F SR SAF o= w7} ST (p<0.05). 71 A+
Ao At = o= dA#e] Tt we 232 23 Hu 5612 8% 28 2ALS B4 AFo)
AE2Eo] vt dle] Hol grtssate] ¥ E 7 189t S =AUk Ha3lelal, Peppard
o] Z7lele Aeg delA Yri21][22]. ¥ Aol A 512418 Wisconsin Sleep Cohortoll #oi3t 70998 =
WAl S 40l A HE 60t 74 tiARES AR A¥) g AE AR E, s Ed e HE,
Fo] gulslA| st vkl ofAde] -9 0dleA &3 T 5o S HAS ok mFols 1Y
v 9ARY e FHES ®olt} 50, 60t Qo] WS ol Ao Bustdr) Ak B o
A 2AY 2AY o B FHES el o949 Tl A R Bt S A S FTold 9
75 B3] thaksFat A AgAkel ol mdo] A4y o u¥ete] 98 S FEEA 2 e deo=
ofof & Hg o] gk 71E AFAT AT FA o] 7H4] Eg WeE 9435 A8 & s ==
A5 dAkETY o] 50 o] FRE st AY ol9} Y AP e F/HH < At ezt
HSeal ATk a Bkl A wH23] 2 A7 Axfol A= A FHA FZzo7b FAe] Fel WAE dEFE
Ho| T/ E U FHEC] XAz Tt dyHE st B o SAA] Sk folskA
g Aoz ZAEALL o) o] SrtshAA B FtT). A A g RS BAEk ZEZolo <%
sEEo] N&Ho R 7had And Aoz AZF A FAAEL S7F 8 (aA]141, 95% CI=1.06-1.87)
Qo FIHAQ Agvt Bad sloz A7t & oA =UTHP<0.05).

AT EARe] kARl EAGA A, AEd AF FHG IZZort e Ft vAE 9EFS @
o] F7ketHA ZFolo| RlErt Frhshe AL A7 B2 FEste] & o Pl "] F7F frols)
nith FEA 02 A vk HAAEEE HH 1 2 kA, oo e Ao FTHAA] 168,
o, B, Azke] vkl Jks: WokAY @A) A B% CI=1.10-2.58) 7} F<fatA =ktHp<0.05). A
239 AS ZFolo] Mimrt T, &5, 54 ddAE A 3 FEold Elfﬂ go] St
T3 FZo] WE Z7be] #HAe] g2 V)& AT A (aAH): 1.38, 95% CI=1.03-1.83)2 Fr2l8kA| =9k
Aol dX s gAEFLe] U7 FEE Gp<0.05). 71€ A7 d7E BnY 20~ 76*%] A <l
g, Y, 89, 1E =AU Y 2HE Th, T4 T Bl AFshs 306W S e E AEAE o) &
Ao] SItepE Fole Mt fosAl SUts) o ZAFATOA 2E A B Aol HIE| ST SR
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