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Objective: There are still a limited number of studies assessing the prevalence of metabolic syndrome in the community.
The aim of this study is to investigate the prevalence and gender-related characteristics of metabolic syndrome in Korean
community.

Methods: A total of 417 community subjects (mean age was 60.7+13.6 years, 35.3% were men) who attended the routine
check-up were analyzed. National Cholesterol Education Program-Adult Treatment Panel (NCEP-ATP) Il clinical guideline
was used to define metabolic syndrome.

Results: Metabolic syndrome was diagnosed in 38.1% of study subjects. The prevalence of metabolic syndrome was not
different between men and women (men 39.0% vs. women 37.5%, p=0.766). The positive association between age and
the prevalence of metabolic syndrome was more pronounced in women (x°=17.52, p for trend<0.001) than men (x*=2.38,
p for trend=0.123). In young age group (<50 years), the prevalence of metabolic syndrome was higher in men than in
women (34.7% vs. 11.7%, p=0.042). This gender difference was not observed in older group (=50 years). The most prevalent
factor of metabolic syndrome was hypertriglyceridemia (49.9%) and hypertension (47.6%) in both genders. Among metabolic
syndrome components, central obesity (40.5% vs. 25.2%, p=0.002) and hypertriglyceridemia (54.5% vs. 41.8%, p=0.015)
were more prevalent in women than in men, and the prevalence of other components were similar between genders.
Conclusions: In the community, metabolic syndrome was highly prevalent in middle-aged and elderly Korean adult. Age
related change in the prevalence of metabolic syndrome was gender specific. Age and gender effects should be considered
for the effective control of metabolic syndrome in the community.
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Table 1. Definition of metabolic syndrome components

_ Component Definition
S-10| X0
4. tiAS==e| Fe Waist circumference
>

EHM—T__ NCEP-ATP Il 71222 1+°|or°ﬂtf*2 o 2 \l\//lvzrr]n;ilm()cm) ;28
7|ﬂ— 01E|§E1|E ol2steict.” EH/\f——?—-_rLOI 570 &9 |7~f Z._“FJ High-density lipoprotein cholesterol

ZIEE, 1) SeUIGH B 52 290 am, o} S 54 Man (mG(/dUd) P

- ~ Woman (mg/dL 50

280 cm), 2) BS SEAIY S7H=150 mo/dL), 3) n=AlT Blood pressure (mmHg) >130/85

H 2 AHIZ ASHER <40 mg/dL, 042} <50 mg/dL>, 4)  Fasting glucose (mag/dL) =110
Table 2. Baseline characteristics of study subjects

Characteristic Veiiz) - RIS value*
(n=417) (n=147) (n=270) 2

Age (year) 60.7£13.6 62.7£16.5 59.6x11.6 0.026
Body weight (kg) 62.4+11.9 68.6+11.1 58.8+11.0 <0.001
Height (cm) 164+76 167+68 162+£97 0.491
Body mass index (kg/m?) 24.2431 244431 24.0+3.1 0.405
Waist circumference (cm) 81.318.9 85.319.4 79.1£7.8 <0.001
Systolic blood pressure (mmHg) 132117 133116 131£17 0.284
Diastolic blood pressure (mmHg) 78.3+11.2 78.2+12.1 78.8+11.0 0.895
Total cholesterol (mg/dL) 18238 170£37 189437 <0.001
Triglyceride (mg/dL) 1732106 155495 184+111 <0.001
HDL cholesterol (mg/dL) 51.7#15.0 47 .7+15.1 53.9+14 4 <0.001
LDL cholesterol (mg/dL) 98.8+33.1 93.4+30.9 101.7434.3 0.019
Non-HDL cholesterol (mg/dL) 132436 124436 136136 0.002
Fasting glucose (mg/dL) 110432 115437 107429 0.019

Values are presented as meantstandard deviation

*p value was obtained from the comparison between men and women.

HDL; high-density lipoprotein, LDL; low-density lipoprotein
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Fig. 1. Prevalence of metabolic syndrome according to gender
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Fig. 2. Gender difference in the prevalence of metabolic
syndrome according to age
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Table 3. Distributions of metabolic syndrome components

Component Total Men Women p valuex
Waist circumference (%) 35.0 252 405 0.002
Triglyceride (%) 499 418 544 0.015
HDL cholesterol (%) 377 381 375 0.905
Blood pressure (%) 476 514 455 0.258
Fasting glucose (%) 331 381 303 0.108

*p value was obtained from the comparison between men
and women.
HDL; high-density lipoprotein

68.6111.1 kg vs. 58.8+11.0 kg, ©<0.001), A2 L= HY
210|7+ QUACH24.443.1 kg/m? vs. 24.0£3.1 kg/m” p=0.405).
Ozt H|wsl| = o, Fdo| R, ZZ2AHIE(170+37 mg/dL
vs. 189137 mo/dL, p<0.001), S4X|2(155+94 mg/dL vs.
183£111 ma/dL, p<0.001), DU X| T S AE|E(47.7+
15.1 mg/dL vs. 53.9+14.4 mg/dL, p<0.001), A U=R|CHH
22| AHIZ(93.4+30.9 mg/dL vs. 101.7434.3 mg/dL, p=
0.019), H|RYUZ=R|THE Z2AHZ (123435 mg/dL vs.
135436 mg/dL, p=0.002) 2{0| SAHXLZ FelotH YA,
SE2YES QOI5HH =RUCH115+37 ma/dL vs. 107429
mg/dL, p=0.019).

A HAChAte] CHARS R REE2 38.1%%UL, =Y
89| U 2{0l= 2Hx|R| AUTHEE 39.0% vs. 01 37.5%,
0=0.766) (Fig. 1). CiAS2 | FYES Hid 2F0(A LIo[7t
STAM A2t SIIBIRICE Edol 3% 1 SVt F2 &oei¥eHt
(ZIO0JAlZ= 24t=2.38, linear by linear association p=0.123),
0 do| H 10| g SVt 20| B 7IHRITHFI0AE 2=
17.52, linear by linear association p<0.001). 50A| 0|&2]
3%, oM e| CiASE e REE0| =/U2LH34.7% vs.
11.7%, p=0.042), 50M| O|Z0fl= EHH 7+ 2to|7} GiUTHod
0.05) (Fig. 2).

A CHAZIOM CAIS S O] Z22E CEEAP = 2F 2459
HIZ2 S42%(49.9%), EL(47.6%), DUER|THE(37 7%),
29H|0H35.0%), 228 (33.1%) M2 =UACt HA0lA
= HASTH 2US U=EAP = 245 S0iM 29| BIE0|
21 =U10(51.4%), HdoiMe SERY0| 71 =UTH
(54.4%). &4 20|18 HT{EH, S|P SH2L 7|&S
A7 |2 ARIZIQ| HIZ0| O{40| HH 20t ZATHESH|T,
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40.5% vs. 25.2%, p=0.002; 244t
0=0.015) (Table 3).

54.5% vs. 41.8%

(=]

CHRHZI= R[HAle] F2US tege= & 2 S0|A, ATP I
JlEe= Folst EH)\%i._—‘ll FEES 38.1%%UL, g4 20|
9| TEES U WetM 37t

EFSISIUCE. 50M| oMe]

B, JdoiMe] EHM— ;LOI FHEO| AL, 504 00
= Ol21et g2 207t AL} tiASe=e| =4S

APl 2t CAIS$E0 R4S 2 THDY U DEAAYHZO|

N
N
N
0
2
N

HIZ0| 7HY =44, ool g0l BlstA tiArs==el 7IE
= UZAP e =742 L D YREES2| BIZ0| F2lot
=UAC

i

LALS TS 2ITtsk= | A0, IDF 7|&S AtES 2
ATP Il 7|22 AtESH 42, O FYE0| U0 2f0|E EQICt,
UF AFOM= IDF7IR0IM REEO| O =2 97t U=
o, " BICH2 ATP Il 7|20IM SEE0| o &2 ZR& UCt!
= OO ZAM= 7[A Zete| 2|Z=0| RAHE|R| QOtA
IDF 7|22 UAS =SS 2T |= ofFoth ok ATP I
7|2ECt IDF 7|20lM 282 S2ME UXRske AS 2ot
St1, MYRIECH SYQI0| BE2=27t 242 A 124sict
= g EH“ZIEOHH IDF 7|22 2 ChASZ OfRE Itk
CIH 1 RESO| Sl Zut2Ct OIS 7Hs-d0| URCH
I GPES ATE 1, 1998H-2001H 221AY
A=E 7HteZ Mo CiASR e REEEZ ATP Il 710|=2t
IS 7|ZO2 157%%CH,” B2S2E OofAlojelo2 7|29l
=21 90 cm Ol4, 04AF 80 cm O|M e = RYSIHA EA5H
HPOIM = LR} 22.1%, 02t 27.8%7t SIS HE7f Qe
2005 22| SRIE o2 AlRst H70jM= ATP I
2T 7|22 AESIE M, tiASS el RES0| E2t 31.7%,
Of2} 42 5%2 M HPEEC} =2 LIEKTE™® 20074 201A
ZHYRAL AZE EME H0AM= IDF 7120 T2 CHARSE
o] RHES S oMM 46.7%, 29 HMH0IM 21.7% %
, =EE ATP Il 7|20 THE CHASE S| FEES YAt
41.7%, 042} 63.2%2 SRIE|QH B} UCL' 0[2{5t 7|29
U SIS0 2 S| UASSH RYEE X012 HYo}Y|

o

-

o

fE

=
=

k

ol

?52

-

HUZAL

o o=

FJ

QIst & 71| 7HY0| ZHSSIZICE AR, & G 2011H0)A
20131 ALO[of| CIO[E{E $2I51%7| THER0], O[L2Ct 10\ OfA¢

CHAIES20) 94
2AUzA R0
EEtED:l EHM—-?- QI FYEES 19984 24.9%0|M 20074
L 2jgrzoz 2ofst 2
201 2208 e B0 EEH—E—OH 0l0] ChAES 22| 94!
0| Yl Rt 5—0% 210 f 30| 2j2iste Meqmgo]

SitH=, O|0| Helsh Y'Y E=
[e)

|
Z.jgl =S g&ot A1} H|usIUS ),
2

T Z1S0| ULt L2 IH A|°H5_| 65A1I OI’é!S!I
Fo| 0I5 tHH= oF 2[2Q| AHFoIM, ATP Il 21T
7Iﬁ4>1l olst tiAts 2o REES HJ0IM 43.6%%1, o
OlM= 28.9%=2, 2 AFECE FEoiM 2 REE0| =UCH
ot TSRl QIZHE S0l 1Y REE(90.4%)0] 7t
& =4, 1 Ch30| =258|2H55.5%) 2 D¥EH(51.0%) 0|
ACt DSEAYEZ2 RYE2 WA SRS S0M
22.7%00 Z|LtZ| QOLM, 2 oI Hijels 24012 Bt
2008H5E] 20010'F Ato[of, 2,148F2| S= A|HALS| Q!
(S0MIF75M)E2 T2z o S0lM=, IDF RICH 7|ES Atg
SIUS I, CHAIZRSIO| SHES 114%2 L rzz B, A
TOA AlRHE HF0IM, 16M] Ol42] Z|HALRIRE! 1,200HS
ZASIUE I, FE0IMS| THARSZEFL| REE2 48.9%3U1,
OMOlA= 60 4%, 2 A7 HIfEC} EQUCH? TSt Q120
2 7dE 01=2] 3%, 16,319H2| XAl FRISS EAIGIA
= [, ATP IIl 21t 71Z0] oft CHAIS S| REE2 HH0IM
36%%UL, OAJ0lIA 34% Lt Ol & Q7L Zufe} H|Et
ZFO0|C}. Ol2fgh 2f A0t HOlst A|HALS| CHAS =2
L Oq__rLljl-r_l- P3|

24
ST 0 QT 20|, 2| 2 AHE M2 CIE 48 gae=
k=X

2% 2 + UAS AoICh

= 701N CiAS=ao| fgelrt SN SEAY 2|
53 E0l= ZrIAR| BIZ0| 7R B, 1 Y== OgolM
G FEXCL Ol M9 39 2 UOIE K89 A=}
Hlws SRS T, CHASSZ0IM 22[5Hs DEH2|LSS0|
HIZ0| §tiH2=2 =2 A0[C}. Qe 0] Zite 2Lt

93



J Lipid Atheroscler 2014;3(2):89-96

TRE3| El T 7Y & F 7RPH uSER-EES 2 A
—

EA| e S0l2k=

A
e
1o
Q
ol
i
1]
o
ue
ﬂ
_o'ﬂ
rr
B 0
o
o
o

SYAY0| =28, A0 TGt

I'
;
2
ne
r
Rl
o
=
«
3
Q.
Q
@
>
w
o

0
2
16
gt
O
o
|.|-|
Al
o
u

low-density lipoprotein cholesterol) ¢!
710, gl HS BES0| RYE|n SCHASH RIBH0| 7RSSt €0

0o Lo =

SRS U LS F0| W] ST Elct™ D3R

% %I-—ln'—, =20, = = o =2 =
22l CHE IS 2T 012 HEREMOIM SEE g
Asto] QIHQIR 2K 210 FHRIZ|UCH?*® 2007'H0| YHE

N
[@)]
N
ul
N
(93]

Fo| SIS Hdo=2 Al HERZA0IM SYRY2]
YESLEE 35510 BlusiUS o, SEAIY0| 71 =2 2o
M 71 L2 o HIshA 1.78He] AR Ast oEe s Boirt®
720l g2 20| A ERjIM S SERAY st =E5
2 AUBO0| S7ISICHs AT Yef QICt” R2|Lfat ARSe
AH0ll= Bk=20] 2fA[she HISO| ZH 1Ersk= Al0k=
Ae Z2AHE S22 Jd8A7|0 20| ME 2=
2T sk d5, 0 AT Z22HE 2 A[HE
e Y52 FLETE E8 YO A= AYS Ak
O] 02|22 Erat=2| SEAIYe=20| Met &

CHY CIAISSR0| Q= BRIS0fM S42|UE Y

>

0x

A|

o
oF

=

0
& ol
e oz
>
oL

F
0

0

n
0
x

ol
I
x
o

Bl
re
oz
el
1]
Ral

N
njo
(SO
Yoo
In 4>
o
N T
2
ok
=
rx
fol
Act]
rir
i)
Ho
1A
i
gﬂ
ul
w
Ho
0
=]

Cl
FHSE2 FH0IM B =UR(2H 50M| OI0lk= U 2 2ot
ALt 2324, 50M| O20lk= SAIH wolds =St Rt
O ollM CiAS S| REE0| HILEL UL 2
et L2ske A2, LHAISSO]| Chigt 7| &
g2 0l Blsto HF0| SIS tASSE #
27t 207t O ZHIF2CH= 240| ERIEICE ™ QMM 213

oF H0IM= 19-30MI9| A =t 60-78M1| HF TS BIwSt

il

2
>
2

«3
=2

0] 7= 2[SAf3] SRR B | BO| QUCt, 4 e

205t AFZIES UIOIT ZOIM LA 225 20| OfL]

AAEIZT SUHIO| " WA HOJSH AZOT Uioln
o

o
oMol SHEES 7IRIC 27| OFe. M, gdat ofd e

iC)

Lot SAMS=2 ROISHA| 2407} LI A0IAM, SSet Blut
OfFCt. A, SHRjo| = Il FofA0f| Tieh Y=V MA0| &|Of

o
UA| GLt. 0|2 st thAtSZT 2| RYES HAILCH S E7t

SIS 7K Uk ORIBIOR, ARz 47t ZOW 2
2SO SAR Rol8E s 23Ct

9| ZS BT, L2ALRE 2SS FH U =IO ChA}
2522 M B 2 8 Y B2 U OFF B8 ApAS U 4
oLt S2ALIO) 1Y 917t 2H5| ST UCK: HS DA,
RSS2 Al QO 37| 0|L 200] GJAEICE. Ojoi| aft
£2 QUE TRIS 9iot HPIRQ o] TR 2 7ol
DEHYHZ0| P2ILt 2|2 M| ATOIN SR8 B}
2 9521 812 0| 25D 9I510] Al U 50| Z240)
Chet B2t LRARICE E8, C(NSFT0| RYS0| T2
MB3HE T 0/ CIYSOIN CHASSRE WD 93
H712j0l 20| 2240| Cig 2 HoR MzEct

—_

Statistics Korea. Statistics of cause of death and birth
2013 [Internet]. Daejeon: Statistics Korea; 2014 [cited
2014 Nov 16]. Available from: http://www kostat.go.kr.

. Seo S. Economic burden of cardio-cerebrovascular

diseases, 2008. Public Health Wkly Rep [Internet]. 2011
Mar 18 [updated 2012 Aug 25; cited 2014 Nov 16];4:1-5.
Available from: http://mww.cdc.go.kr/CDC/cms/content/
95/12595_view.html.

. DeFronzo RA, Ferrannini E. Insulin resistance. A multi-

faceted syndrome responsible for NIDDM, obesity,
hypertension, dyslipidemia, and atherosclerotic cardio-
vascular disease. Diabetes Care 1991;14:173-194.

. Eckel RH, Grundy SM, Zimmet PZ. The metabolic

syndrome. Lancet 2005;365:1415-1428.

. Reaven GM. Banting lecture 1988. Role of insulin

resistance in human disease. Diabetes 1988;37:1595-
1607.

. Alberti KG, Zimmet PZ. Definition, diagnosis and classi-



Kyung-Taek Park, et al.: Prevalence of Metabolic Syndrome in the Community

10.

11.

12.

13.

14.

15.

fication of diabetes mellitus and its complications. Part
1. diagnosis and classification of diabetes mellitus
provisional report of a WHO consultation. Diabet Med
1998;15:539-553.

. Alberti KG, Zimmet P, Shaw J. Metabolic syndrome--a

new world-wide definition. A Consensus Statement
from the International Diabetes Federation. Diabet Med
2006;23:469-480.

. Isomaa B, Almgren P, Tuomi T, Forsén B, Lahti K, Nissén

M, et al
associated with the metabolic syndrome. Diabetes Care
2001;24:683-689.

Cardiovascular morbidity and mortality

. Cull CA, Jensen CC, Retnakaran R, Holman RR. Impact

of the metabolic syndrome on macrovascular and
microvascular outcomes in type 2 diabetes mellitus:
United Kingdom Prospective Diabetes Study 78.
Circulation 2007;116:2119-2126.

Kim MH, Kim MK, Choi BY, Shin YJ. Prevalence of the
metabolic syndrome and its association with cardio-
vascular diseases in Korea. J Korean Med Sci 2004;
19:195-201.

Suh S, Lee MK. Metabolic syndrome and cardiovascular
diseases in Korea. J Atheroscler Thromb 2014;21 Suppl
1:531-S35.

National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel IlI).
Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel Ill) final report. Circulation
2002;106:3143-3421.

Tan CE, Ma S, Wai D, Chew SK, Tai ES. Can we apply
the National Cholesterol Education Program Adult
Treatment Panel definition of the metabolic syndrome
to Asians? Diabetes Care 2004;27:1182-1186.

Hildrum B, Mykletun A, Hole T, Midthjell K, Dahl AA.
Age-specific prevalence of the metabolic syndrome
defined by the International Diabetes Federation and the
National Cholesterol Education Program: the Norwegian
HUNT 2 study. BMC Public Health 2007;7:220.
Lawlor DA, Smith GD, Ebrahim S. Does the new Inter-
national Diabetes Federation definition of the metabolic
syndrome predict CHD any more strongly than older

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

definitions? Findings from the British Women's Heart
and Health Study. Diabetologia 2006;49:41-48.
Vishram JK, Borglykke A, Andreasen AH, Jeppesen J,
Ibsen H, Jergensen T, et al. Impact of age and gender
on the prevalence and prognostic importance of the
metabolic syndrome and its components in Europeans.
The MORGAM Prospective Cohort Project. PLoS One
2014;9:107294.

Park HS, Kim SM, Lee JS, Lee J, Han JH, Yoon DK, et
al. Prevalence and trends of metabolic syndrome in
Korea: Korean National Health and Nutrition Survey
1998-2001. Diabetes Obes Metab 2007;9:50-58.

Lee K, Koh SB, Shin M, Ahn M, Kim JY, Yoo BS, et al.
Prevalence and sex-related characteristics of metabolic
syndrome in a Korean rural cohort. J Korean Soc Lipidol
Atheroscler 2008;18:226-239.

Lim J, Kim S, Ke S, Cho B. The prevalence of obesity,
abdominal obesity and metabolic syndrome among
elderly in general population. Korean J Fam Med
2011;32:128-134.,

Lim S, Shin H, Song JH, Kwak SH, Kang SM, Won Yoon
J, et al. Increasing prevalence of metabolic syndrome in
Korea: the Korean National Health and Nutrition
Examination Survey for 1998-2007. Diabetes Care 2011;
34:1323-1328.

Ishii S, Tanaka T, Akishita M, Ouchi Y, Tuji T, lijima K,
et al. Metabolic syndrome, sarcopenia and role of sex
and age: cross-sectional analysis of kashiwa cohort
study. PLoS One 2014;9:e112718.

Liu J, Shi WQ, Cao Y, He LP, Guan K, Ling WH, et al.
Higher serum carotenoid concentrations associated with
a lower prevalence of the metabolic syndrome in
middle-aged and elderly Chinese adults. Br J Nutr
2014,;112:2041-2048.

Salas R, Bibiloni MD, Ramos E, Villarreal J, Pons A, Tur
JA, et al. Metabolic syndrome prevalence among
northern Mexican adult population. PLoS ONE 2014;
9:e105581.

Heiss G, Snyder ML, Teng Y, Schneiderman N, Llabre
MM, Cowie C, et al. Prevalence of metabolic syndrome
among Hispanics/Latinos of diverse background: the
Hispanic Community Health Study/Study of Latinos.
Diabetes Care 2014,37:2391-2399.

Roh E, Ko SH, Kwon HS, Kim NH, Kim JH, Kim CS, et

95



J Lipid Atheroscler 2014;3(2):89-96

26.

27.

28.

29.

96

al. Prevalence and management of dyslipidemia in
Korea: Korea National Health and Nutrition Examination
Survey during 1998 to 2010. Diabetes Metab J 2013;
37:433-449.

Kim MA. Triglyceride and cardiovascular disease. J Lipid
Atheroscler 2013;2:1-8.

Hokanson JE, Austin MA. Plasma triglyceride level is a
risk factor for cardiovascular disease independent of
high-density lipoprotein cholesterol level: a meta-
analysis of population-based prospective studies. J
Cardiovasc Risk 1996;3:213-219.

Sarwar N, Danesh J, Eiriksdottir G, Sigurdsson G,
Wareham N, Bingham S, et al. Triglycerides and the risk
of coronary heart disease: 10,158 incident cases among
262,525 participants in 29 Western prospective studies.
Circulation 2007;115:450-458.

Haim M, Benderly M, Brunner D, Behar S, Graff E,
Reicher-Reiss H, et al. Elevated serum triglyceride levels

and long-term mortality in patients with coronary heart

30.

31.

32.

33.

disease: the Bezafibrate Infarction Prevention (BIP)
Registry. Circulation 1999;100:475-482.

Liu S, Manson JE. Dietary carbohydrates, physical
inactivity, obesity, and the 'metabolic syndrome' as
predictors of coronary heart disease. Curr Opin Lipidol
2001;12:395-404.

Goff DC Jr, Gerstein HC, Ginsberg HN, Cushman WC,
Margolis KL, Byington RP, et al. Prevention of cardio-
vascular disease in persons with type 2 diabetes mellitus:
current knowledge and rationale for the Action to
Control Cardiovascular Risk in Diabetes (ACCORD) trial.
Am J Cardiol 2007;99:4i-20i.

Carr MC. The emergence of the metabolic syndrome
with menopause. J Clin Endocrinol Metab 2003;88:
2404-2411.

Tchernof A, Calles-Escandon J, Sites CK, Poehlman ET.
Menopause, central body fatness, and insulin resistance:
effects of hormone-replacement therapy. Coron Artery
Dis 1998;9:503-511.





