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Abstract Purpose: This study was conducted to identify the prevalence and related factors of metabolic syndrome
in Korean adolescents. Method: Based on data from the Korea National Health and Nutrition Examination Survey
of 2015, 404 adolescents aged 12-18 years were enrolled. We used the adolescent Ford method as the diagnostic
criteria for adolescent metabolic syndrome. The data were analyzed using descriptive statistics, t-test, x-test, and
logistic regression with SPSS WINDOW 23.0 program. Results: The prevalence of metabolic syndrome in Korean
adolescents was 6.5% (6.5% for boys and 6.4% for girls). Among metabolic syndrome components, the prevalence
of elevated blood pressure (28.8%) was the highest, followed by elevated triglycerides (21.3%), increased waist
circumference (14.1%), decreased high density lipoprotein-cholesterol (11.5%), and elevated fasting blood sugar
(7.8%). The only factor associated with metabolic syndrome in both boys and girls was the Body Mass Index (BMI),
and the likelihood of a metabolic syndrome increased by 1.6 to 2.3 times (Adjusted OR=1.552 to 2.313, p=0.001)
as the BMI increased. Conclusion: Based on the results of this study, an intervention program should be developed
and provided to maintain the BMI in the normal range for the prevention and management of metabolic syndrome
in Korean adolescents.
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Table 1. Criteria of NCEP-ATP I metabolic syndrome
modified by Ford(2008)

Metabolic syndrome

Criteria for risk factors
component

> age, gender higher 90"

Blood pressure(mmHg)

percentile
FBS(mg/dL) > 100mg/dL
HDL-C(mg/dL) < 40mg/dL
Triglyceride(mg/dL) > 110mg/dL

IV

age, gender higher 90"

Waist circumference(cm) .
percentile

FBS: fasting blood sugar
HDL-C: high density lipoprotein-cholesterol
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Table 2. General characteristics of study subjects

M(SE) / n(weighted %)
Characteristics Total Boys Girls

(n=404) (n=220) (n=184)
Age(yrs) 15.2(0.1) 15.3(0.1) 15.1(0.2)
Residence area
Urban 358(88.2) 193(87.4) 165(89.1)
Rural 46(11.8) 27(12.6) 19(10.9)
Family income
High 114(28.3) 61(28.9) 53(27.8)
Middle-High 145(33.5) 80(33.9) 65(33.1)
Middle-Low 100(25.1) 57(27.0) 43(23.0)
Low 45(13.0) 22(10.3) 23(16.1)
Current drinker 63(19.6) 41(24.6) 22(13.9)
Current smoker 16( 5.4) 12( 7.9) 4 2.6)
Regular physical 87(20.6) 67(29.4) 62(33.4)
activity
Diet
Total Energy(kcal) 2250.8(56.8) | 2557.9(77.7) | 1903.8(61.5)
Carbohydrate(g) 329.8( 7.3) | 366.6(10.5) | 288.1( 9.0)
Protein(g) 8L.I(3.8) | 935(3.5) | 67.2(3.3)
Fat(g) 63.5(2.5) | 742(35) | 514(25)
Body Mass Index
(kg 21.8(0.2) 22.0(0.3) 21.7(0.3)
Obesity
Normal(<85™) 306(76.7) 165(77.3) 141(76.0)
At risk(85"-95™) 49(10.7) 31(12.0) 18( 9.2)
Overweight( >95™) 49(12.6) 24(10.6) 25(14.8)

Table 3. Metabolic components of study subjects

M(SE)
Characteristics Total Boys Girls P
(n=404) (n=220) (n=184)

SBP(mmHg) 109.5(0.6) | 112.0(0.8) | 106.6(0.7) | <.000
DBP(mmHg) 67.5(0.4) 67.3(0.6) 67.7(0.6) | .678
FBS(mg/dL) 91.0(0.4) 92.0(0.6) 89.9(0.7) | .013
HDL-C(mg/dL) 50.7(0.6) 49.5(0.7) 52.0(0.8) | .019
TG(mg/dL) 86.9(3.2) 87.0(4.9) 86.8(3.7) | 984
WC(cm) 73.4(0.5) 75.6(0.7) 70.9(0.7) | <.001
SBP: systolic blood pressure

DBP: diastolic blood pressure

FBS: fasting blood sugar

HDL-C: high density lipoprotein-cholesterol

TG: triglyceride

WC: waist circumference
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Table 4. Prevalence of metabolic syndrome components

n(weighted %)
Characteristics Total Boys Girls P
(n=404) (n=220) (n=184)
Elevated BP 116(28.8) 58(26.7) 58(31.1) | .385
High FBS 33( 7.8) 23( 9.1) 10( 6.2) | 354
Low HDL-C 45(11.5) 29(12.2) 16(10.7) | .693
High TG 84(21.3) 48(22.8) 36(19.6) | 427
Abdomen obesity 57(14.1) 29(12.3) 28(16.1) | .263
>1 components 219(54.0) | 119(54.1) | 100(54.0) | .986
>2 components 82(19.7) 48(20.5) 34(18.9) | .708
>3 components 25( 6.5) 15( 6.5) 10( 6.4) .959
>4 components 8( 2.5) 5(1.9) 3(3.0) 491

Elevated BP: elevated blood pressure,
> age, gender higher 90™ percentile

High FBS: high fasting blood sugar, >100mg/dL

Low HDL-C: decreased high density lipoprotein-cholesterol,

<40mg/dL

High TG: high triglyceride, > 110mg/dL
Abdomen obesity: > age, gender higher 90" percentile
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Table 5. Related factors with metabolic syndrome in adolescent

. Boys(n=220) Girls(n=184)
Variables - -
Adjusted OR(95% CI) P Adjusted OR(95% CI) p

Age 1.334(0.812~2.193) 254 0.725(0.472~1.114) 142
Residence areca

Urban 1 -

Rural 0.178(0.038 ~0.835) .029
Family income

High 1 1

Middle-High 4.230(0.646 ~27.705) 132 0.534(0.079 ~3.635) .520

Middle-Low 0.512(0.043 ~6.050) 593 0.530(0.077 ~3.628) 516

Low 17.611(2.194~141.342) .007 4.581(0.719~29.175) .107
Current drinker

Yes 1 1

No 0.350(0.056 ~2.171) 258 0.336(0.058 ~1.965) 225
Current smoker

Yes 1 -

No 0.106(0.007 ~1.639) .106
Regular physical activity

Yes 1 1

No 1.115(0.345~3.608) 855 1.198(0.141~10.192) .868
Diet

Total Energy 1.001(0.999 ~1.003) 227 0.994(0.952~1.038) 793

Carbohydrate 0.993(0.983 ~1.003) 162 1.030(0.862 ~1.230) 746

Protein 1.006(0.980~1.033) .637 1.013(0.816~1.258) 905

Fat 0.989(0.961 ~1.017) 423 1.103(0.725~1.679) .645
Body Mass Index 1.552(1.231~1.956) <.001 2.313(1.408 ~3.799) .001
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