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Sex Differences in Lifestyle Factors of Metabolic Syndrome in
Korean Adults
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Background: Metabolic syndrome is a major risk factor for cardiovascular disease. The combination of an aging
population with a chronic diseased population is leading to an increase in the mortality rate due to car-
diovascular diseases. The purpose of this study was to assess the prevalence of metabolic syndrome in the
Korean population and to evaluate its related factors for sex differences.

Methods: From April 2007 to December 2008, a total of 2,729 volunteers aged 40-69 years living in Changwon
city underwent a clinical examination at a hospital in Changwon, Korea. Metabolic syndrome was diagnosed
following the criteria defined in Circulation 2009. The clinical examination included measuring anthropometric
variables and cardiovascular risk factors, while lifestyle factors were assessed through a questionnaire.
Results: The prevalence of metabolic syndrome in our sampling pool was 25.2% with a break down by sex
showing a rate of 30.2% in men and 22.2% in women. Related factors associated with metabolic syndrome
common to both sex were age, self-health assessment, and alcohol consumption. Sleep duration seemed to be
a related factor in men, while income, education, and menstruation status played significant roles in women.
Conclusions: To better manage metabolic syndrome, men need to be educated on alcohol use and women of
low socioeconomic status require particular attention as do the aging population and postmenopausal women.
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Keywords: Metabolic syndrome, Prevalence, Sex differences

VI

Reaven"-2 19881 EHuHul w2 13RS 9]
AT s Holiehs 355 78S 7k o]
F3olgta Bk ol A dAsTEe

Ho] A glom ol TAFE RA5E W 4

m Received : November 30, 2011 ® Accepted : March 9, 2012

= Corresponding author : Byung-Mann Cho, MD, PhD
Department of Preventive and Occupational Medicine, Pusan National
University Yangsan Hospital, Geumo-ro 20, Mulgeum-eup, Yangsan
626-770, Korea
Tel: +82-51-510-8030, Fax: +82-51-510-8038
E-mail: realcatson@naver.com

80| =22 RS NRIH Sta 7|2 E)0| X|HE 2ot HTERUS.

A Agkt A2d Fireso] F 1Az A, AN Y7l
5o by 9l AHC olg] A7} Fol gl tAEE
9] Ao FAEmAsto] MAYEL 2w, 12 Qg AP
B2 3-4u), A2F FreHo] HHEL 68 Z7HA7E A
o8 RuEy Yok Syt g &) 107 Wi
41.59, 3}5o] 56o] A¥PAsto 7 At o) ¢t
thgo g =0 apgto] golojch?
Sa|uatol A ez R4k, AEsTe] W3l

H SUAAAERAL AR oA = AR ARG A= A
33.1%, oA 26.1%=2 YelGon dgad Y 7k
Al2B ol oW g0 20t 7.3%, 1.4%, 30T 22.5%, 7.0%,



14 Korean J Health Promot Vol. 12, No. 1, 2012

40U 34.6%, 14.5%, 50T} 41.3%, 37.8%, 60t 38.5%,
53.0%, 70T} 35.9%, 55.1%% Z}o]S Ho|1 it )
of whaka] G oo thAs I FHEES] Afol7t 9l
oun, duA o R FHAL-L2 oA i, UEAT
) F&| A8 Z(high-density lipoprotein cholesterol, HDL-C)
2 oolA] om oo Aol HE & FF Y~
HlE x50 WA} vt e oz wtokar ode R
ok $:27] YT} o]gy] YL Aol FA R}

=
T A3t v|st o Wty et 7

L

H

-rrloo
33

¢
fin}

W be] ARk TEe] Xfoloh ALBlE] 879 3}
2] ofo] that W zke) QlAle] o]z} welo] 9l
o FAH,

Mo O flo o mu
Wz B Eond

W AFEAAA ATz
2be] Ajolg 1] Slstel FEshE ARAZ olgsio] A
ek} OIS TRE BAAS AT WABTE
9] A7) 2009 A g 3](International Diabetes
Federation), =4 414}, o], &% 3](National Heart, Lung,
and Blood Institute), w©|=+ 41%}3}3](American Heart
Association), A A| 41748 3](World Heart Federation), =+A|
57 5}5}3](International  Atherosclerosis Society), =4
HTFA L8] (International  Association for the Study of
Obesity) 501 2|3t Ae7127e o]gsto] 2| %Al3]o]
Al gl e e g e aE A
HH A, g 7he) Zpolof] FFS = TR RIEY Aol

2 a5l s
CHE
1. GChAL

2007 445 2008 129704 A Aol A
T oA Ao m B oA AAsk= Al 2
NS 7] Sl LS 404 o oAl 694 o]st7HA]
A FARAE E AJE 5 AT FE 5
oI5t 3,20778 0190t} o5 F A" 7] ARl AE5XE
7 ARE AQlste] F SR = 27298 (G
1,010%, oJ#} 1,7199)0] ik

ATHHI FoA = 2 7)) A a4l o e1d] 9
HelE AA Alstaich

(¢}

2. o1

NRSLESY

AsseAlah peAstel Mg 18] 2T RGeS We =
AHUEO] AT ARHES] ATAESE A E, BUST
FUA AN 2B A Pro] sl Anje W
2 B3| prokEl AEAZ AL,

AT ERL A5 H=, 2BABY §Ao]
w, w8 Hwol tiste] ZABITE £55FE LS
<4 200991 W]k, 2005H2) o) 4¢l4] 3008k Mg, 3008H]
olOR o] 2ASIGOM AT 2B FAIG
TGl A9 TRA G AN(UNE, AL, ol B 1}
tro] ZARBIT WESEE 124 vlet 129 oo
R ERL TG

PALBORE FY, 2%, FHH LF, FEAN
9 ulgeiRet BAFAR,

-

ol o) e MFHFoE FAtelo] HlgFE, B
ST GE 24 g/day, 014 12 g/day o5} AFAD,
T2 24 g/day, 94 12 g/day 23} A
ZAPHTE UaE AFH S A &
Aol &3, W3 whd e, AF, L= O S, 71E
U e T e HeE Uro] 2AF
2 3T & TR0 U dEE AR
]

N
To
U
%
2
e

= =
o= Akt HAA &5 F 33 o 5 sk
B5-ot 5 33 ol F5 M| Y= A= o] 24}
SFAIL FHAIES 6A17F uRtt 6A17F ool A 9AIZE o]
Sk 9AIZE 23t Sk A2 UHRolA] ARSI
ABA A AEY A FRAAEY A0 ALS4 E]H

A7y=4 =4 (Psychosocial Wellbeing Index, PW)E T
3}5F PWI-SF (PWI-Short Form)& ARME-3}3ACE F32
EFak Holo] Azt gl AEH AT} QP T QL
of, ‘AR QTP R upeo] ARSI PWI= galahs] &
AE 2L Sl AR Qe HEsky] 9% ek &
ARt Ao AEYA $2S 2457 93 24

wolek!) PWISFO] 79 & 18719] #aho A of
2131 Cronbach a Z}2 09002 ZAELZ A Q] AlZAo
golglo] 9k 275 ol 91T, 8261 AAH 9
s, 74 oSk AAEoR RRsHz Ao g
M e 71eow BRart? 2y Ageee A
BTy, BEolth, ‘A drPE UHRlI S
2EHAAEE Qebel THE Uk, AFE AP R e
of zASHgTt A B AE(Fh, TEY,



Jun-Seok Son, et al. Sex Differences in Lifestyle Factors of Metabolic Syndrome in Korean Adults 15

TAYF)E) ARGTE ZASETE o9 FPolt o
A9 o9 27k 2ABIAT 1 el T 1244 |
A At gl A92 stk

2) AAAS
N SHBAS SRR G Aol e B
A 2 F 01 em TSR] ZASIGOm HH 5
kS Az Aol A 0.1 kg T7A] AHs=A7](GL-150,
G-TECH international, Seoul, Korea)2 =243}%t}. 3] 2]
Sl 1GA} e mem 2 A AleIA 24
2} kel o] AA 22 sk 2o met
] o
= =

54 Afolo] 249l BlEjEEo] A FHL Hio| 7+

3) AL

Pk Ak 108 o4 SHS HT H 2 Aol
5wl whEstel 243 Bakghe A Sl o 5
3t gtol 5 mmig o4 Xol7h & Bl vhAu 5
of @gto] wlZsh b 7k St uper
of Wre] BRghe AHGAATh AEE 24 7 08
ol Febe fAst FHele] HHE Atk

AL 8AIZE o4 B8 F Aol A AFstel F

4 JASEZY AWE

YAEE o] Ay 2o the 57§ Zo 4] 37) 3

| 4
U 271 uhAet dAoA 975 =X ks 5745t B o4k 7HA o iAo & wysiglct” sl
e 9] 7|2 2006'd thgtH|REekS]of| 4] A|AIFE FH=le] 7]
=of weh FApol A= 90 em, o{AFof| A= 85 em oA wf
Table 1. General characteristics of study population®
Variables Male (n=1,010) Female (n=1,719) Total (n=2,729)
Age group’, y 40-49 288 (28.5) 610 (35.5) 898 (32.9)
50-59 342 (33.9) 676 (39.3) 1,018 (37.3)
60-69 380 (37.6) 433 (25.2) 813 (29.8)
Monthly income®, million Korean Won <2 403 (39.9) 822 (47.8) 1,225 (44.9)
23 229 (22.7) 277 (16.1) 506 (18.5)
>3 378 (37.4) 620 (36.1) 998 (36.6)
Marital status® Married 955 (94.6) 1,441 (83.9) 2,396 (87.8)
Others® 55 (5.4) 278 (16.1) 333 (12.2)
Education level”, y <12 289 (28.6) 819 (47.6) 1,108 (40.6)
>12 721 (71.4) 900 (52.4) 1,621 (59.4)
Smokingb None 240 (23.8) 1,651 (96.1) 1,891 (69.3)
Past 439 (43.4) 33 (1.9) 472 (17.3)
Current 331 (32.8) 35 (2.0) 366 (13.4)
Alcohol use” None 248 (24.6) 1,207 (70.2) 1,455 (53.3)
Moderate* 476 (47.1) 445 (25.9) 921 (33.8)
Heavy® 286 (28.3) 67 (3.9) 353 (12.9)
Regular exercise™ No 446 (44.2) 943 (54.9) 1,389 (50.9)
Yes 564 (55.8) 776 (45.1) 1,340 (49.1)
Sleep duration, h <6 137 (13.6) 300 (17.5) 437 (16.0)
6-9 842 (83.4) 1,390 (80.8) 2,232 (81.8)
>9 31 (3.0) 29 (17) 60 (2.2)
Self-perceived health status” Unbhealthy 429 (42.5) 521 (30.3) 950 (34.8)
Fair 405 (40.1) 782 (45.5) 1,187 (43.5)
Healthy 176 (17.4) 416 (24.2) 592 (21.7)
Self-perceived stress status” None 604 (59.8) 832 (48.4) 1,436 (52.6)
Little 318 (31.5) 631 (36.7) 949 (34.8)
A lot of 88 (8.7) 256 (14.9) 344 (12.6)
PWI-SF® <7 195 (19.3) 241 (14.0) 436 (16.0)
8-26 701 (69.4) 1,172 (68.2) 1,873 (68.6)
227 114 (11.3) 306 (17.8) 420 (15.4)

Abbreviation: PWI-SF, Psychosocial Wellbeing Index-Short Form.

aValues are presented as N (%).

*Differences between sex were significant using chi-square test (P<0.001).

CSlngle, widowed, divorced, or separated.

“Defined as drinking less than 24 g of alcohol per day for men, and less than 12 g for women.
‘Defined as drinking more than 24 g of alcohol per day for men, and more than 12 g for women.
"Defined as performing any type of exercise more than 3 times a week.
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Figure 1. Prevalence of metabolic syndrome by age group
and gender
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Table 2. Association of metabolic syndrome with lifestyle factors in women

Variables Categories Crude OR’ r Adjusted OR” P
Age group, y 40-49 1.00 1.00

50-59 3.50 (2.48-4.96) <0.001 2.26 (1.55-3.29) <0.001

60-69 8.69 (6.10-12.37) <0.001 407 (2.69-6.17) <0.001
Monthly income, million Korean Won <2 1.00 1.00

23 047 (0.34-0.66) <0.001 0.86 (0.59-1.25) 0.085

>3 0.22 (0.16-0.30) <0.001 0.55 (0.36-0.79) 0.022
Marital status Married 1.00 1.00

Others* 1.38 (1.03-1.85) 0.040 0.80 (0.57-1.11) 0.135
Education level, y <12 1.00 1.00

>12 0.25 (0.19-0.32) <0.001 0.50 (0.37-0.68) 0.035
Smoking None 1.00 1.00

Past 133 (0.61-2.88) 0.078 144 (0.59-3.41) 0.085

Current 122 (0.57-2.64) 0.092 1.62 (0.68-3.79) 0.095
Alcohol use None 1.00 1.00

Moderate 045 (0.33-0.62) <0.001 0.59 (0.42-0.84) 0.048

Heavy* 0.56 (0.34-0.93) 0.024 0.93 (0.53-1.64) 0.072
Regular exercisc’ No 1.00 1.00

Yes 1.04 (0.82-1.30) 0.405 1.18 (0.92-1.52) 0.385
Sleep duration, h <6 1.00 1.00

6-9 0.71 (0.53-0.94) 0.043 1.02 (0.75-1.39) 0.059

>9 0.30 (0.09-1.02) 0.076 0.35 (0.10-1.27) 0.083
Self-perceived health status Unhealthy 1.00 1.00

Fair 1.58 (1.18-2.11) 0.037 152 (1.11-2.08) 0.042

Healthy 2.33 (1.70-3.20) <0.001 1.56 (1.10-2.22) 0.038
Self-perceived stress status No 1.00 -

Little 1.12 (0.87-1.44) 0.079 -

A lot of 1.43 (1.03-1.97) 0.046 -
PWI-SF <7 1.00 -

8-26 0.77 (0.56-1.06) 0.086 -

>7 1.03 (0.70-1.51) 0.102 -

Abbreviation: OR, odds ratio; PWI-SF, Psychosocial Wellbeing Index-Short Form.

*Calculated by simple logistic regression analysis.

*Calculated by multiple logistic regression analysis.

cSingle, widowed, divorced, or seperated.

*Defined as drinking less than 24 g of alcohol per day for men, and less than 12 g for women.

eDefmed as drinking more than 24 g of alcohol per day for men, and more than 12 g for women.
Defined as performing any type of exercise more than 3 times a week.
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Table 3. Association of metabolic syndrome with lifestyle factors in men

Variables Categories Crude OR® r Adjusted OR P
Age group, y 40-49 1.00 1.00
50-59 1.43 (1.01-2.03) <0.001 1.52 (1.05-2.20) <0.001
60-69 1.50 (1.06-2.11)" <0.001 1.68 (1.13-2.51) <0.001
Monthly income, million Korean Won <2 1.00 1.00
23 0.89 (0.62-1.27) 0.072 1.05 (0.71-1.55) 0.065
>3 0.94 (0.69-1.27) 0.083 111 (0.77-1.60) 0.089
Marital status Married 1.00 1.00
Others* 0.72 (0.38-1.36) 0.092 0.68 (0.35-1.32) 0.152
Education level, y <12 1.00 1.00
>12 0.92 (0.68-1.23) 0.079 1.07 (0.76-1.50) 0.089
Smoking None 1.00 1.00
Past 0.98 (0.70-1.39) 0.087 0.87 (0.61-1.27) 0.079
Current 0.99 (0.69-1.42) 0.092 0.87 (0.59-1.29) 0.084
Alcohol use None 1.00 1.00
Moderate® 148 (1.04-2.10) <0.001 165 (1.14-2.39) <0.001
Heavy* 173 (1.18-2.54) <0.001 1.94 (1.30-2.90) <0.001
Regular exercisc’ No 1.00 1.00
Yes 0.89 (0.68-1.16) 0.295 0.87 (0.65-1.16) 0.327
Sleep duration, h <6 1.00 1.00
69 0.62 (0.42-0.90) <0.001 0.61 (0.41-0.90) <0.001
>9 0.73 (0.32-1.67) 0.084 0.66 (0.29-1.58) 0.069
Self-perceived health status Unhealthy 1.00 1.00
Fair 1.56 (1.15-2.10) <0.001 155 (1.13-2.11) <0.001
Healthy 158 (1.06-2.28) <0.001 154 (1.02-2.34) <0.001
Self-perceived stress status No 1.00 -
Little 1.01 (0.75-1.36) 0.081 -
A lot of 1.09 (0.67-1.77) 0.095 -
PWI-SF <7 1.00 -
8-26 0.93 (0.66-1.31) 0.091 -
>27 0.80 (0.48-1.34) 0.098 -
Abbreviation: OR, odds ratio; PWI-SF, Psychosocial Wellbeing Index-Short Form.
Calculated by simple logistic regre551or1 analysis.
*Calculated by multiple logistic regression analysis.
‘Single, widowed, divorced, or seperated.
Defined as drinking less than 24 g of alcohol per day for men, and less than 12 g for women.
‘Defined as drinking more than 24 g of alcohol per day for men, and more than 12 g for women.
Defined as performing any type of exercise more than 3 times a weck.
Table 4. Association of menopause with component factors of metabolic syndrome in women
Variables Odds ratio® 95% Confidence interval r
Premenopause 1.00
Postmenopause Metabolic syndrome 4.52 3.31-6.18 <0.001
Fastlr.lg glucose >100 mg/dL (including diabetes 227 159-3.24 <0.001
mellitus)
Blood pressure >130/85 mmHg or on treatment 229 1.80-2.92 <0.001
Waist circumference >85 cm 345 2.59-4.58 <0.001
Triglyceride >150 mg/dL or on treatment 223 1.68-2.96 <0.001
HDL-C <50 mg/dL or on treatment 1.91 1.29-2.83 0.023

*Calculated by simple logistic regression analysis.
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