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<Abstract>

Objectives: The aim of this study was to determine the affecting factors of metabolic syndrome
(MetS) and it’s components in Korean adults in their 30s and 40s. Methods: The present study assessed
1,215 subjects who participated in the Korea National Health and Nutrition Examination Survey in
2014. We analyzed the prevalence rate of MetS and it’s components and their affecting factors. Results:
The prevalence rate of MetS was 16%. Family history of diabetes mellitus and, low or high saturated
fat intake were associated with MetS in males. Low income, low education, excessive sleep, excessive
carbohydrate and low saturated fat intake were associated with MetS in females. Triglycerides showed
the highest prevalence in males and were related to white collar socioeconomic status, smoking, and
obesity. Triglycerides and high-density lipoprotein cholesterol were high in females, and triglycerides
were affected by excessive sleep, family history, low saturated fat intake, and obesity. High-density
lipoprotein cholesterol was affected by obesity. Conclusions: Because sex differences exist in MetS, it is
necessary to intervene through diverse approaches. In particular, a continuous management and

preventive intervention for obesity is needed.
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<Table 1> General characteristics of the study population

Variable Catedor Male( n= 508) Female( n= 707) Total( n=1,215)
9oy n weighted %” n weighted % n weighted %

Household income  Upper 175 34.4 21 30.3 386 32.5
Middle 202 39.2 288 38.9 490 39.1

Lover 130 26.4 205 30.8 335 28.4

Education >College 271 59.4 339 50.7 610 55.3
<College 182 40.6 310 49.3 492 44.7

Occupation White—collar 227 50.4 208 30.8 435 41.2
Service & sales 55 11.9 109 16.9 164 14.2

labor & none 169 37.6 332 52.4 501 44.5

Sleep hours <6 204 43.6 249 37.2 453 40.6
>7-<8 257 53.7 392 56.7 649 55.1

>9 14 2.7 4 6.0 55 4.3

Smoking Current-smoker 248 53.7 44 6.1 292 31.4
Ex-smoker 108 23.0 38 6.0 146 15.0

None 119 23.4 600 87.8 719 53.6

Drinking Heavy 307 64.0 145 21.7 452 44.2
Standard 16 3.3 138 211 154 11.6

Low 114 24.6 242 35.1 356 29.6

None 38 8.1 157 221 195 14.6

Regular exercise Yes 275 61.3 370 56.8 645 59.2
No 178 38.7 279 43.2 457 40.8

Na intake >2000mg 476 93.7 572 80.8 1048 87.8
<2000mg 32 6.3 135 19.2 167 12.2

HTN FH1) Yes 201 4.7 313 471 514 44.2
No 278 58.3 3n 52.9 649 55.8

Hyperlipemia FH1) Yes 23 4.9 55 8.6 78 6.7
No 455 95.1 627 91.4 1082 93.3

DM FH1) Yes 132 29.0 180 28.2 312 28.6

1)HTN. hypertension; FH. family history; DM. diabetes mellitus
2)Weighted %2 &2 FEARRIE 458 HMARR|IZIX| EAISH0] BH4E $0| 100% ol2lol 100.1 &2 99.97} LA

SH= round off error #4t0| &L CH
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<Table 2> Frequency of MetS components in risk

<Table 2>.

3, A8d WE dASET TAIAE dde

HrslE50% ol3k A3 7F 50< <60% A3 el Bl
Biagke] ojgEo] 21007 p=0.052 #2354
ootk 1FAAY dFS BMI, A4, FHEAT,
F¢ol frolskalon], BMI 25kg/m' T]Tke] wls)

2l 79 OR 35(95% CI 23-55), A A
2 gAYz l Hla) AE 2 ARRF A 2.995%

group and MetS group by NCEP-ATPIIl criteria in the

subjects.
Risk group" MetS? group
Male (=252 ) (n=132 )
n W(%) n W(%)
Abdominal obesity [WC >90 cm] 49 20.2 85 63.2
High TG [>150 mg/dl or medication] 128 491 124 92.6
Low HDL—cholesterol [<40mg/dl] 50 21.0 54 40.8
HTN [SBP >130 mmHg, DBP>85 mnHg or medication] 76 29.5 93 71.4
High FBS [>100mg/dl or taking medication] 76 31.8 92 71.2
Risk group’ MetS? group
Female (n=290 ) (n=65)
n W(%) n W(%)
Abdominal obesity [WC =85 cm] 54 20.8 46 68.9
High TG [>150mg/dl or medication] 55 18.9 57 85.9
Low HDL cholesterol [<50mg/dl] 151 54.6 48 2.7
HTN [SBP>130 mmHg, DBP>85 mmHg or medication] 47 14.2 31 48.4
High FBS [>100mg/dl or taking medication] 81 26.7 42 65.9

1) Risk group: people who have any 1-2 of MetS’ 5 components.;

2) MetS. metabolic syndrome

TG. triglyceride; HDL. high density lipoprotein; HTN. hypertension; SBP. systolic blood pressure;

DBP. diastolic blood pressure; FBS. fasting blood sugar
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<Table 3> Multiple logistic regression analysis for relationship between MetS components and related factors in
males (n=425)

Abdominal Low HDL - High blood

Variable Category obesity High TG cholesterol pressure High FBS
Age 30-34 1 1 1 1 1
35-39 0.6(0.3-1.1) 1.2(0.7-2.3) 1.1(0.5-2.3) 1.1(0.6-2.1)  2.3°(1.1-4.6)
40-44 0.9(0.5-1.6) 1.1(0.6-2.1) 0.8(0.4-1.8) 1.3(0.7-2.4)  2.4°(1.2-4.7)
45-49 0.7(0.4-1.3) 1.5(0.8-2.8) 1.2(0.6-2.6) 1.7(0.9-3.3)  4.5%2.2-9.1)
BMI <25kg/m - 1 1 1 1
>25kg/ it - 35%2.3-5.5)  1.1(0.7-1.9) 2.4%(1.6-3.8) 2.5%1.6-4.0
Household income  upper 1 1 1 1 1
Middle 1.0(0.6-1.7) 0.7(0.4-1.2) 1.1(0.6-2.1) 1.1(0.7-1.9) 1.1(0.6-1.9)
Lower 1.0(0.5-1.9) 0.7(0.4-1.4) 1.4(0.7-3.0) 0.7(0.3-1.2) 1.3(0.7-2.4)
Education >College 1 1 1 1 1
<College 0.9(0.5-1.5) 1.2(0.7-2.0) 0.8(0.4-1.4) 1.3(0.8-2.2) 1.6(1.0-2.7)
Occupation Service, Sales 1 1 1 1 1
White—collar 1.1(0.5-2.2) 2.9'(1.4-5.9) 1.1(0.4-2.5) 1.0(0.5-2.1) 1.3(0.6-2.7)
Labor, None 0.8(0.4-1.8) 2.1(1.0-4.3) 0.9(0.4-2.3) 1.4(0.7-3.0) 1.1(0.5-2.4)
Sleep hr 7-8hr 1 1 1 1 1
<éhr 0.9(0.6-1.4) 0.6"(0.4-0.9) 0.9(0.5-1.5) 1.0(0.6-1.6) 1.4(0.9-2.2)
>ohr 1.9(0.5-6.5) 0.7(0.2-2.4) 1.0(0.2-4.3) 0.2(0.0-1.3)  0.4(0.1-1.5)
Smoking None 1 1 1 1 1
Ex 1.3(0.7-2.6) 1.4(0.7-2.6) 0.8(0.3-1.7) 1.0(0.5-2.0) 1.1(0.6-2.2)
Current 1.3(0.7-2.4) 2.21(1.2-3.7) 1.4(0.7-2.6) 0.9(0.5-1.6) 1.5(0.9-2.7)
Drinking None 1 1 1 1
Low 0.6(0.2-1.4) 1.1(0.4-2.7) 0.9(0.3-2.6) 1.0(0.4-2.6)  0.8(0.3-2.1)
Standard 0.3(0.0-1.6) 1.0(0.2-4.4) 0.9(0.2-4.0) 0.6(0.1-3.1)  0.4(0.1-2.0)
Heavy 0.7(0.3-1.6) 2.0(0.8-4.6) 0.5(0.2-1.3) 1.5(0.6-3.6) 1.0(0.4-2.5)
Regular exercise  No 1 1 1 1 1
Yes 1.0(0.6-1.7) 1.2(0.8-2.0) 0.7(0.4-1.1) 0.9(0.5-1.4)  0.8(0.5-1.2)
HTN FH No 1 1 1 1
Yes 0.9(0.6-1.5) 0.8(0.5-1.3) 0.7(0.4-1.3)  1.7°(1.1-2.7)  1.0(0.6-1.6)
Hyperlipemia FH No 1 1 1 1 1
Yes 0.3(0.1-1.2) 0.7(0.3-1.9) 0.4(0.1-2.0) 1.2(0.4-3.2)  0.8(0.3-2.5)
DM FH No 1 1 1 1 1
Yes 1.0(0.6-1.7) 1.6(1.0-2.6) 1.6(0.9-2.8) 1.1(0.7-1.8) 1.5(0.9-2.5)
Na <2000mg 1 1 1 1 1
>2000mg 1.7(0.6-4.7) 1.2(0.5-2.9) 1.5(0.5-4.5) 2.1(0.8-5.9) 1.3(0.5-3.7)
Carbohydrates” ~ 50< <60% 1 1 1 1 1
>50% 2.1(1.0-4.1) 1.0(0.6-1.9) 1.0(0.5-2.1) 1.0(0.6-1.9)  0.9(0.5-1.7)
60< <70% 1.4(0.7-3.1) 0.7(0.4-1.5) 0.7(0.3-1.6) 0.7(0.3-1.4) 1.2(0.6-2.5)
70%< 1.6(0.8-3.3) 1.3(0.7-2.4) 0.9(0.4-1.9) 0.9(0.5-1.7) 1.1(0.6-2.1)
Saturated fat? 3< <6% 1 1 1 1 1
>3% 1.3(0.6-2.6) 1.8(0.9-3.5) 2.2°(1.0-4.5) 1.3(0.6-2.5) 2.3°(1.2-4.7)
6< <9% 1.4(0.8-2.5) 1.7(1.0-2.9) 0.8(0.4-1.7) 1.8°(1.0-3.1)  1.5(0.8-2.7)
9%< 1.1(0.6-2.0) 0.9(0.5-1.7) 1.5(0.8-3.1) 1.3(0.7-2.4) 1.7(0.9-3.1)

TG. ftriglyceride; HDL. high—density lipoprotein; FBS. fasting blood sugar; BMI. body mass index; DM.
diabetes mellitus; FH. family history.

* p<0.001 Tp<0.01 * p<0.05

1) Carbohydrates 50< <60%= stF ZO|X|&F F™ZF 2400Kcalel 50.1-60% AFE 2lo|ghct.

2) Saturated fat 3< <6%= SIF BO|LX|MYF FHZ 2400Kcal®| 3.1-6% &% & 2lo|gtct.
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<Table 4> Multiple logistic regression analysis for five components of MetS and related factors in females
(n=622).

Abdominal Low HDL - High —blood

Variable Category obesity High TG cholesterol oressure High FBS
Age 30-34 1 1 1 1 1
35-39 0.5(0.3-1.1) 1.0(0.5-2.2) 1.1(0.7-1.9) 3.57(1.2-9.9) 1.8(0.9-3.9)
40-44 0.6(0.3-1.1) 1.9(1.0-3.9) 0.9(0.5-1.4) 5.9%2.2-15.5) 2.2°(1.1-4.5)
45-49 0.6(0.3-1.2) 1.3(0.6-2.7) 1.2(0.7-2.00  4.0M(1.5-11.1)  2.6%(1.3-5.3)
BMI <25kg/m - 1 1 1 1
>25kg/ it - 4.8%2.8-8.3) 2.5%1.6-39) 3.2(1.7-5.9) 3.5%(2.1-5.9)
Household income  upper 1 1 1 1 1
middle 2.57(1.2-5.0) 1.0(0.5-1.9) 1.3(0.8-2.1) 1.0(0.5-2.0) 1.2(0.7-2.1)
Lower 3.17(1.5-6.4) 1.2(0.6-2.3) 1.2(0.7-2.0) 1.1(0.5-2.3) 1.1(0.6-2.0)
Education >College 1 1 1 1 1
<College 2.17(1.2-3.6) 1.4(0.8-2.5) 1.5(1.0-2.3) 1.4(0.8-2.7) 2.27(1.3-3.9)
Occupation Service & Sales 1 1 1 1 1
White—collar 1.1(0.5-2.4) 0.5(0.2-1.1) 1.0(0.5-1.7) 0.9(0.4-2.0) 0.6(0.3-1.2)
Labor & None 1.2(0.6-2.4) 1.0(0.5-2.0) 1.0(0.6-1.6) 0.7(0.3-1.5) 0.7(0.4-1.2)
Sleep hr 7-8hr 1 1 1 1 1
<éhr 1.2(0.7-2.0) 0.7(0.4-1.3) 0.8(0.5-1.2) 1.0(0.6-1.8) 1.1(0.6-1.7)
>0hr 1.4(0.6-3.7)  2.6%(1.1-6.3)  1.3(0.6-2.7) 1.4(0.5-4.4) 1.4(0.6-3.5)
Smoking None 1 1 1 1 1
Ex 1.1(0.4-2.9) 1.2(0.5-3.4) 0.7(0.3-1.7) 0.9(0.2-3.4) 1.3(0.5-3.6)
Current 1.1(0.5-2.6) 1.6(0.7-3.8) 0.8(0.4-1.9) 1.9(0.7-5.1) 1.2(0.5-2.9)
Drinking None 1 1 1 1 1
Low 0.6(0.3-1.2)  0.5%(0.3-0.9) 1.1(0.7-1.7) 0.8(0.4-1.7) 0.9(0.5-1.7)
Standard 0.7(0.3-1.5) 0.7(0.3-1.4) 0.6(0.3-1.0) 0.8(0.4-1.9) 0.8(0.4-1.6)
Heavy 1.4(0.7-2.7) 1.1(0.5-2.2)  0.51(0.2-0.8)  0.9(0.4-2.0) 0.9(0.4-1.7)
Regular exercise  No 1 1 1 1 1
Yes 1.0(0.6-1.6) 1.0(0.6-1.7) 0.9(0.6-1.3) 0.7(0.4-1.2) 1.1(0.7-1.7)
HTN FH No 1 1 1 1 1
Yes 0.9(0.6-1.6) 1.0(0.6-1.7) 1.1(0.7-1.6) 2.9%1.6-5.3)  0.8(0.5-1.3)
Hyperlipemia FH No 1 1 1 1 1
Yes 1.0(0.4-2.5) 2.9'1.3-6.5)  1.2(0.6-2.4) 0.5(0.1-1.9) 1.4(0.6-3.4)
DM FH No 1 1 1 1 1
Yes 1.2(0.7-2.1) 1.3(0.8-2.2) 1.2(0.8-1.8) 0.7(0.4-1.3) 1.9%(1.2-3.1)
Na <2000mg 1 1 1 1 1
>2000mg 1.0(0.5-2.0) 1.4(0.6-2.9) 1.0(0.6-1.7) 1.6(0.7-3.6) 1.6(0.8-3.2)
Carbohydrates1) 50< <60% 1 1 1 1 1
>50% 0.9(0.4-1.9) 0.9(0.4-1.8) 1.2(0.7-2.1) 2.2(1.0-5.0) 1.2(0.6-2.3)
60< <70% 1.6(0.7-3.7) 1.3(0.6-3.0) 1.3(0.7-2.4) 0.7(0.2-2.1) 1.3(0.6-2.7)
70%< 2.1°(1.1-4.2) 1.9(0.9-3.9) 1.1(0.7-2.0) 1.5(0.6-3.6) 1.1(0.5-2.2)
Saturated fat2) 3< <6% 1 1 1 1 1
>3% 1.5(0.8-3.0) 2.8%(1.4-55)  1.3(0.8-2.1) 1.4(0.7-2.7) 0.9(0.5-1.7)
6< <9% 1.2(0.6-2.4) 1.9(0.9-3.7) 1.1(0.7-1.8) 0.5(0.2-1.2) 0.8(0.4-1.6)
9%< 1.0(0.5-2.0) 1.1(0.5-2.4) 0.8(0.5-1.4) 0.6(0.3-1.5) 0.5(0.2-1.0)

T p<0.001 tp<0.01 * p<0.05
1) Carbohydrates 50< <60%+= otF Zol|L{X|44F| FHZF 2400Kcale| 50.1-60% HF|E 2|o|gct
2) Saturated fat 3< <6%= stF ZOILX|F FHZF 2400Kcalel 3.1-6% HFE 2lolFct
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ZollA OR 28(95% CI 1.1-7.6), dtollA 28(95% Z0E ol wE =
Cl 11-74= FoAHA A Yebgth BgTEe 1679 UestoH, 4

<Table 5> Multiple logistic regression analysis for related factors of MetS in males and females.

Variable Category Males (n=425) Females (n=622)
OR (95% Cl ) p OR (1 95% Cl) p

Age 30-34 1 1

35-39 1.7(0.7-4.5) 244 0.5(0.2-1.4) 186

40-44 1.6(0.7-3.8) 313 1.5(0.6-3.8) 415

45-49 1.8(0.7-4.5) 184 1.6(0.6-4.3) .351
Household income Upper 1 1

Middle 0.9(0.4-1.8) .700 2.8(1.1-7.6) .038

Lower 0.7(0.3-1.9) 482 2.8(1.1-7.4) .045
Education >College 1 1

<College 1.7(0.8-3.7) 187 3.5(1.6-7.9) .002
Occupation Service & Sales 1 1

White—collar 1.6(0.6-4.5) .325 0.6(0.2-2.1) 467

Labor & None 1.5(0.6-4.2) 414 1.4(0.5-3.6) 533
Sleep hr 7-8hr 1 1

<ehr 0.8(0.4-1.6) 528 1.4(0.7-3.0) .363

>9hr 0.4(0.1-2.0) .262 4.4(1.4-13.5) .010
Smoking None 1 1

Ex 1.4(0.6-3.7) 433 0.9(0.2-4.2) .904

Current 2.0(0.9-4.6) 104 1.6(0.5-5.0) 446
Drinking None 1 1

Low 0.5(0.1-1.6) 229 0.6(0.2-1.3) 187

Standard 0.1(0.0-1.4) .095 0.3(0.1-0.9) .048

Heavy 1.0(0.3-3.1) 992 0.6(0.2-1.8) .390
Exercise No 1 1

Yes 0.7(0.3-1.3) 222 0.6(0.3-1.2) 160
HTN FH No 1 1

Yes 1.1(0.6-2.1) .837 1.7(0.9-3.5) 125
Hyperlipemia FH No 1 1

Yes 0.5(0.1-2.0) 313 2.9(0.7-11.8) A4
DM FH No 1 1

Yes 2.8(1.2-6.3) .015 1.9(0.9-4.1) .091
Na <2,000mg 1 1

>2,000mg 3.9(1.0-14.9) .050 1.9(0.6-5.7) .251
Carbohydrates” 50< <60% 1 1

>50% 1.9(0.7-5.0) AT77 1.3(0.4-3.9) .622

60< <70% 1.0(0.4-2.6) .940 2.4(0.7-8.4) 165

70%< 2.0(0.7-5.4) 194 4.2(1.5-12.1) .008
Saturated fat? < <6% 1 1

>3% 3.9(1.4-11.0) 011 3.1(1.3-7.6) .014

6< <9% 2.6(1.1-6.1) .025 1.2(0.4-3.2) .719

9%< 1.8(0.7-4.4) .200 0.8(0.3-2.2) .626

MetS. metabolic syndrome; HTN. hypertension; DM. diabetes mellitus; FH. family history
1) Carbohydrates 50< <60%= stF Ho|X|4F FHZF 2400Kcalel 50.1-60% AFE 2lo|ghct.
2) Saturated fat 3< <6%= stF ZO|{X|dF FHZF 2400Kcalel 3.1-6% FE 2lolFCt.
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