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Background: Metabolic syndrome is a nationwide health problem, which is associated with the development of cardiovascular diseases, diabetes, and
chronic renal failure. The prevalence of metabolic syndrome in Korea significantly increased from 1998 to 2007. After that, the prevalence was stable
in female but still increasing in male. The objective of this study was to evaluate how the prevalence and risk factors for metabolic syndrome
changed in Korean adults through the last decade.

Methods: Data from the Korea National Health and Nutrition Examination Survey 2008 to 2017 was used. National Cholesterol Education Program
Adult Treatment Panel Il were used to define metabolic syndrome. We compared how each metabolic syndrome component and the risk factors
changed through the years.

Results: A total of 51,177 (30,092 female and 21,085 male) people were included in this study. The prevalence of metabolic syndrome in male increased
from 24.5% in 2008 to 28.1% in 2017, whereas that in female was stable at 20.5% in 2008 from 18.7% in 2017. Waist circumference measurements
and fasting glucose levels increased through the decade in male, whereas only fasting glucose levels increased in female.

Conclusion: Since the last decade, the prevalence of metabolic syndrome in Korean adults has increased in male but remained stable in female.
Lifestyle intervention in male, namely ceasing smoking and drinking could prevent increasing metabolic syndrome prevalence in Korean adults.
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Figure 1. Prevalence of metabolic syndrome and its components in
Korean male from 2008 to 2017.
HDL, high density lipoprotein.

Table 4. Adjusted odds ratio (OR) of risk factors and metabolic syndrome
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Figure 2. Prevalence of metabolic syndrome and its components in
Korean female from 2008 to 2017.
HDL, high-density lipoprotein.

) Male Female
Risk factor : :
Adjusted OR (95% Cl) P-value (Wald's test)? Adjusted OR (95% Cl) P-value (Wald's test)

Income 0.120 <0.001

Low 1 1

Medium-low 0.8(0.7-1.0) 0.037 0.7 (0.6-0.8) 0.01

Medium-high 0.9(0.7-1.0) 0.148 0.7 (0.6-0.9) 0.05

High 0.9 (0.8-1.1) 0.531 0.6 (0.5-0.8) <0.001
Education <0.001 <0.001

Elementary school 1 1

Middle school 7 (0.6-0.9) 0.015 4(0.3-0.5) <0.001

High school 4(0.3-0.5) <0.001 0.3(0.2-0.3) <0.001

College and over 4 (0.3-0.5) <0.001 0.2 (0.1-0.2) <0.001
Drinking 4(1.3-1.6) <0.001 0(0.8-1.2) 0.798
Smoking <0.001 0.033

Non-smoker 1 1

Smoker 1.7 (1.5-2.0) <0.001 12(1.0-14) 0.046

Ex-smoker 1.6(1.4-1.9) <0.001 0.8 (0.6-1.0) 0.154
Obesity (BMI>25 kg/m?) 8.5(7.6-9.4) <0.001 10.7 (9.5-12.0) <0.001

Values are presented as OR (95% Cl).
OR, odds ratio; Cl, confidence interval; BMI, body mass index.
2P-value was calculated from multi-variated logistic regression adjusted for income,

Korean J Fam Pract. 2020;10(1):44-52

education, drinking, smoking, obesity.

49

www kjfp.or.kr



KJFP

Korean Journal of Family Practice

Table 4= TS TR ST SHAAEY] AL Lt
W ek ol lgto] 7 IRt Bgtow, B9, 3 &
o, 1Y SFLINE AL St £552L ol
S G0k AL S 19 FEET st
A STt SR, ARG A5 520 SUSE 1Y

i vigrom, 2979 8494 P SALE FORISH IS

U2k

a

= AFAT A 1087 hASEY] FHES E2 20084
24.5%01A41 20179 281%= S7Fot= FAIE Holal Qlon, oA
20084 20.5%14 20174 18.7%=Z FHH FAIE Ho|1L 9ltt. o=
JAFE T 0] 7|28 B 79} ZFo] NCEP-ATP 111, thahe]qts}s]

oA AAEH o}:}ou ERHTHER 290 em, & 285 cm)Z 7]

Z0 2 32 AL EA L TSk Z7E HQI
o] 7|zt <t %HOME EEEFO] ARG T A5 1% 5

Fot= o] 20081 28.5%01 A4 20179 39.7% 2 S7FoFRoH, T
3} Y= 9A ZH 20089 29.7%, 26.4%0141 20179 36.1%,
3L8%E F7Fokoith o dollA= FEE o] 2008 22.2%00A]
201741 26.7% 2 Z716t¥ o, B9} SElEd = 20089 19.5%,
24.6%ONA 2017 22.7%, 22.0% % = At
2 AFoA BTt o BEET 820 F 7MY S ACIE Y
< oItk 201792 7102 FAolA = FAT 35.2%,
AT 384%E Hol1L Lo, ool FAT 4.8%, T

64%E Ho|iL Qltt. FAL JEAAFAZ S7HIZIAL A
O] Z1ddjatel RS mHIThaL FEA qlom, W FATH AAF
St Al AA| ARIZE HSAA EFHTES EQlvkal FeA
Ut 50 TA FARAE FA71Tre] AojRlo] what hAS T,
2 53T, £ AN 9T} wordta A 3l
ok Q-Euete] AEL Aokl Gl FAllARL 20159 7%
ZAA} vlgo] YA 33.5%, AL 8.8%=, Ol ul=2] 14.4%,
11.7%, 222 26.6%, 9.3%C1 HI3] HZ olHs] =2 FH&S H

gl
A

ol ~{
L -
Elol' =

=

]Iloll

o
T
e o
é‘; —{Ob
't
?i«;u ©
wg do rE
mh
% o ofl
oo oy ol
Ir o B 15
dlo r - ﬂlo
T
9 jgl a rlr
o >
= o do ng
= ]
o T
2 i
rlr @
b 1o
1 g
3 ol
o=}

) AA A7 FWHO)oNA
O 2% 3), S 51 20 ujgko 2 WAshL
slos, Selutere 3 320 0] AAEle] A

QLA A OB Sh I FF o vIAES Aobela Sck

ac

"6 r
b
iy
()

&

f

Ol
L
\l

=keis

P

50 www.kijfp.or.kr

Min-hyun Kim, et al. Change of Metabolic Syndrome Prevalence and Risk Factors in Korea

oh= F9-= F9sta °‘E} b OWOM% 20174
oA 1 0] 38.7%, /olA= 13.5%F UERITE

HIgRE Y, P, o dAAE T, ST TS T
7le 208 dHA Qlrk2d) E Aol A HTHEHIEFAS, body

mass index =25 kg/m?)-2 tHAHS SO YEEE I —7V]7]t
ZO 2 Uepgon, o] 717 51t HollA= ERH|vko] Stk
FAE AT, ofdelM= HEE EaS A A His] &
< Aol Al wlgto] S7Fslat 9low, of= sodt o] % A7ate
AST 2 Z2 A7)0l 558 AHsA Hy 53 TElo] Sl Ao
oA}
£ At = ST viAS 322 R 952 &
AEAolzt= A, *o%‘%s":} % —fv’:
A A== &, Alolet & 3
Sto] L A==t ‘501;3‘4'% ﬁoﬂ*‘] Algko] et shAt A=l
M dEFS 7H FUAZFFRA 1093t AA=F 0]85to]
B2 9 A H AR HekE d=tle thde s dukst
sto] ZA42 4= Stk Aol Sjuirt k& Aol=t Az
ZEAO R, & AFolA= 20084 2017E714] 1089 71zt
St oM diAbSEto] A&A o g SrtekaL AT, o
qME FHE FAE Hole AS & 4 Ao, dASEY
T80 5 =2 @%}T—} SR 1‘?_]'01]/‘1 W2 71 S I
O 7 7=k Egk 1 ¥Qlo

2 ol
olrt
r,
i—‘s
i)
offt
o
Sha
2
=
ox
2
>

ot
Y
u
o
rO
024
=
we,
i
o,
_\|1_‘
4
o,
o]
%0,
r
%
1o
u)
>
olN

TS A S AR Ak T 25 T
o0 HHE Ao g, =9 qAS I FHES 19989 E
2007714 FA5H S7Fetom, 1 ol F 2 el A%
o8 Z7ketal glont o gelME g Bad
ATE T AL W2 A 10897 AS Lo fHE 2
8 eNE] sk Lok uA} sj3ick

2008978 20173712 9] S RAFIFRAL AHRE 085t
AEE2e] 1A W S-S 90lo) Wate BA5, of

AFE S0 Aeh-S Y3l modified National Cholesterol Education

Korean J Fam Pract. 2020;10(1):44-52



Y 9| eh=oM HiAlS = REEN 1Y A2l #at

Program Adult Treatment Panel & XI®7|50 & BF7}F5F3T

A3k F 51,1778 30,0927, HAF 21,0859)0] £ Ato] EgE]
Aok FAA thARS 9] FEES 20089 24.5%0014] 2017d
28.1% 2 S7FFARL, ARFol A= 20081 20.5%011A41 2017 18.7%=
PE FAIE Btk 22 717t B Ao ERHEE w2

g9 =2 %%@%Oﬂ ot ol S7etRAH, fAoA = &

2 = gl st ite] S7FekH.
Z2E: Ad 109zt g THES T

1 HloA ] TR
S, ool AE QPESIT HRolA AR A H% 2l
9l g3} 230 st B4 U B ST

=
mlo
£

II.
_0|L
fr
)

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was reported.

ORCID

Min-hyun Kim, http://orcid.org/0000-0002-2017-3916
Sang-hee Lee, http://orcid.org/0000-0002-7803-0213
Kyung-Suk Shin, http://orcid.org/0000-0002-2456-1406
Doo-Yong Son, http://orcid.org/0000-0002-2895-6165
Sun-Hee Kim, http://orcid.org/0000-0001-9468-2791
Hyun Joe, http://orcid.org/0000-0002-5134-2866
Byung-Wook Yoo, http://orcid.org/0000-0002-8753-9660
Sung-Ho Hong, http://orcid.org/0000-0002-6037-6830
Choo-Yon Cho, http://orcid.org/0000-0003-0981-9787
Hwang-Sik Shin, http: //orcid.org/ 0000-0003-0166-8523
Yong-Jin Cho, http://orcid.org/0000-0002-5932-1138
Jung-Eun Oh, http://orcid.org/0000-0001-9117-0571

REFERENCES

1. Isomaa B, Almgren P, Tuomi T, Forsén B, Lahti K, Nissén M, et al. Cardiovas-
cular morbidity and mortality associated with the metabolic syndrome. Di-
abetes Care 2001; 24: 683-9.

2. Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon MR, Heymsfield SB.
The metabolic syndrome: prevalence and associated risk factor findings in
the US population from the Third National Health and Nutrition Examina-
tion Survey, 1988-1994. Arch Intern Med 2003; 163: 427-36.

Korean J Fam Pract. 2020;10(1):44-52

3.

10.

11

12.

14.

15.

16.

17.

18.

KJFP

Korean Journal of Family Practice

Jeon JH, Kim SH. Depression, stress and how they are related with health
behaviors and metabolic syndrome among women over 40 years. ] Korean
SocMatern Child Health 2012; 16: 263-73.

. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi T, Azizi E Beneficial effects

of a Dietary Approaches to Stop Hypertension eating plan on features of the
metabolic syndrome. Diabetes Care 2005; 28: 2823-31.

. Kim DY, Seo BD, Kim DJ. Effect of walking exercise on changes in cardiore-

spiratory fitness, metabolic syndrome markers, and high-molecular-weight
adiponectin in obese middle-aged women. ] Phys Ther Sci 2014; 26: 1723-7.
Aguilar M, Bhuket T, Torres S, Liu B, Wong R]. Prevalence of the metabolic
syndrome in the United States,2003-2012. JAMA 2015; 313: 1973-4.

. 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:
1323-8.

. Tran BT, Jeong BY, Oh JK. The prevalence trend of metabolic syndrome and

its components and risk factors in Korean adults: results from the Korean
National Health and Nutrition Examination Survey 2008-2013. BMC Pub-
lic Health 2017;17: 71.

. Korea Centers for Disease Control and Prevention. The fourth to seventh

Korea National Health and Nutrition Examination Survey (KNHANES
V-2 - VII-2) [Internet]. Cheongju: Korea Centers for Disease Control and
Prevention; 2008-2017 [cited 2019 Sep 3]. Available from: http://knhanes.
cdegokr.

Grundy SM, Cleeman ]I, Daniels SR, Donato KA, Eckel RH, Franklin BA, et
al; American Heart Association; National Heart, Lung, and Blood Institute.
Diagnosis and management of the metabolic syndrome: an American
Heart Association/National Heart, Lung,and Blood Institute scientific state-
ment. Circulation 2005; 112:2735-52.

Yoon YS, Oh SW. Optimal waist circumference cutoff values for the diagno-
sis of abdominal obesity in Korean adults. Endocrinol Metab (Seoul) 2014;
29:418-26.

Park S, Kim SJ, Lee M, Kang KA, Hendrix E. Prevalence and associated fac-
tors of metabolic syndrome among South Korean adults. ] Community
Health Nurs 2015; 32: 24-38.

. Huh JH, Kang DR, Jang JY, Shin JH, Kim JY; Choi S, et al. Metabolic syn-

drome epidemic among Korean adults: Korean survey of Cardiometabolic
Syndrome (2018). Atherosclerosis 2018; 277: 47-52.

Balhara YP. Tobacco and metabolic syndrome. Indian ] Endocrinol Metab
2012;16:81-7.

Canoy D,Wareham N, Luben R, Welch A, Bingham S, Day N, et al. Cigarette
smoking and fat distribution in 21,828 British men and women: a popula-
tion-based study. Obes Res 2005; 13: 1466-75.

ImJS,Kim NR, Oh JE, Hong SH, Cho CY, Cho Y], et al. Association between
smoking and metabolic syndrome in Korean adults: Korean National
Health and Nutrition Examination Survey. Korean J Clin Geri 2018; 19: 38-
43.

Youn JA, Lee YH, Noh MS. Relationship between smoking duration and
metabolic syndrome in Korean former smokers. ] Korean Soc Res Nicotine
Tob 2018;9: 18-25.

GBD 2015 Tobacco Collaborators. Smoking prevalence and attributable
disease burden in 195 countries and territories, 1990-2015: a systematic
analysis from the Global Burden of Disease Study 2015. Lancet 2017; 389:

www kjfp.orkr 51


http://knhanes.cdc.go.kr
http://knhanes.cdc.go.kr

KJFP

Korean Journal of Family Practice Min-hyun Kim, et al. Change of Metabolic Syndrome Prevalence and Risk Factors in Korea
1885-906. cardiovascular disease. JRSM Cardiovasc Dis 2016; 5: 2048004016633371.
19. Corrao G, Rubbiati L, Bagnardi V, Zambon A, Poikolainen K. Alcohol and 23. Grundy SM, Hansen B, Smith SC Jr, Cleeman JI, Kahn RA; American Heart
coronary heart disease: a meta-analysis. Addiction 2000; 95: 1505-23. Association; National Heart, Lung, and Blood Institute; American Diabetes
20. Alkerwi A, Boutsen M, Vaillant M, Barre J, Lair ML, Albert A, et al. Alcohol Association. Clinical management of metabolic syndrome: report of the
consumption and the prevalence of metabolic syndrome: a meta-analysis of American Heart Association/National Heart, Lung, and Blood Institute/
observational studies. Atherosclerosis 2009; 204: 624-35. American Diabetes Association conference on scientific issues related to
21. Yoon YS, Oh SW, Baik HW, Park HS, Kim WY. Alcohol consumption and management. Circulation 2004; 109: 551-6.
the metabolic syndrome in Korean adults: the 1998 Korean National Health 24. Oh SW. Obesity and metabolic syndrome in Korea. Diabetes Metab ] 2011;
and Nutrition Examination Survey. Am J Clin Nutr 2004; 80: 217-24. 35:561-6.

22. Han TS, Lean ME. A clinical perspective of obesity, metabolic syndrome and

52  www.kjfp.or.kr Korean J Fam Pract. 2020;10(1):44-52





