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Prevalence of Metabolic Syndrome in Obese Children

Jin Ha Chang, M.D., Duk Hee Kim, M.D., Ho-Seong Kim, M.D., In Kyoung Choi, M.D.
My Young Cheong, M.S." and Dong Kee Kim, Ph.D."

Department of Pediatrics, Department of Biostatistics’,
Yonsei University College of Medicine, Seoul, Korea

Purpose : Obesity has been known to be a cause of insulin resistance and dyslipidemia, and along
with coronary artery disease and diabetes, is associated with metabolic syndrome(MS). This study
aimed to ascertain the cause and prevalence of MS in obese children and adolescents.

Methods : Two hundred and seventy-seven school children, who showed more than a 95" percentile
of body mass index(BMI) for age and sex, underwent oral glucose tolerance tests; fasting plasma
lipid profiles, leptin, and CRP were measured; and ultrasonography was done.

Results : Out of 277 obese children, the prevalence of MS was 37.5%, with 38.7% occurring in
males and 352% in females. The prevalence was 20.8% in primary school children and 50.3% in
middle school children. MS was present in 25.2% of mildly obese children, 43.9% of moderate and
71.4% of highly obese children, showing increased occurrence among the severer degrees of obese
groups. Increased prevalence was observed in males with high blood pressure, and females with high
triglyceride levels. The ratio of children satisfying more than one, more than two, more than three,
more than four and all of the five criteria for diagnosis of MS were 90.6%, 63.5%, 37.5%, 8.3%, and
0.4%, respectively. Aside from diagnostic criteria for MS, a statistically significant difference was
present between obese patients with or without the syndrome in such items as weight, BMI, degree
of obesity, visceral fat thickness, ratio of body fat, leptin, and adiponectin, fasting and 2 hour post-
prandial insulin concentration.

Conclusion : The prevalence of MS is currently on the rise among children, due to the rapidly in-
creasing rate of obesity, westernized diet, higher calorie intake and reduced exercise. The prevalence
of MS in obese children was 37.5% - higher than US results - after implementation of modified pe-
diatric criteria established by ATP III Asia—Pacific standard in 2003. It would therefore be necessary
to establish an acceptable universal standard for the diagnosis of MS, and extend the study to the

general pediatric population in order to acquire more accurate data on the prevalence of the disease.
(Korean ] Pediatr 2004;47:1149-1156)
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Table 1. Physical and Metabolic Characteristics of Obese Children by Sex

Boys(n=186)

Girls(n=91) Total(n=277)

Agel(year) 12.1+2.7
Weight(kg) 67.6%20.8
BMI(kg/m?) 26.8+3.8
Waist circumference(cm) 845+11.3
Systolic BP(mmHg) 117.6+11.9
Diastolic BP(mmHg) 736*9.7
Obesity rate(%) 33.8£13.0
Total Cholesterol(mg/dL) 1589+25.8
Triglyceride(mg/dL) 104.4+49.0
HDL-Cholesterol(mg/dL) 46.6+115
LDL-Cholesterol(mg/dL) 91.4+22.1
Fasting glucose(mg/dL) 100.0+8.0
Fasting insulin(uU/mL) 114=£75
HOMA-IR 28%1.7
IGT

No 164(88.2%)

Yes 22(11.8%)

12.1+24 121126
61.4+15.2 65.5119.2
256533 26337
77085 82.0+11.0
113.5+10.4 116.2+115
729%76 73.4%9.0
275+11.7 31.7+129
159.2+30.2 159.0+27.3
1245%61.3 111.0+54.1
46.1113.0 46.4+12.0
88.2E25.6 90.3£23.3
98.3=7.1 99.2E7.7
13.7+6.4 122+72
34+17 3.0x1.7
84(92.3%) 248(89.5%)
70 17.7%) 29(10.5%)

Data are shown as the mean®SD or number(percent)

Abbreviations : BMI, body mass index; HOMA-IR, Homeostasis Model Assessment-Insulin Resistance; IGT,

tolerance

impaired glucose

Table 2. Prevalence of the Metabolic Syndrome among Obese Children according to ATP-III Asia-Pacific Criteria and Modified

Pediatric Criteria

ATP-III APC MPC
School
Boys Girls Total Boys Girls Total
Primary 1( 1.3%) 2( 5.0%) 3/120(2.5%) 16(20.0%) 9(22.5%) 25/120(20.8%)
Middle 28(26.4%) 13(25.5%) 41/157(26.1%) 56(52.8%) 23(45.1%) 79/157(50.3%)
Total 29(15.6%) 15(16.5%) 44/277(15.9%) 72(38.7%) 32(35.2%) 104/277(37.5%)

Abbreviations : ATP-III APC, Adult Treatment Panel III Asia-Pacific Criteria; MPC, Modified Pediatric Criteria
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Table 3. Prevalence of the Metabolic Syndrome by Degree of Obesity

With MS Without MS
Degree of obesity Total
Boys Girls Boys Girls
Mild obesity 20(24.7%) 14( 25.9%) 61(75.3%) 40(74.1%) 34/135(25.2%)
Moderate obesity 36(44.4%) 14( 42.4%) 45(55.6%) 19(57.6%) 50/114(43.9%)
Severe obesity 16(66.7%) 4(100.0%) 8(33.3%) 0( 0.0%) 20/28(71.4%)

Abbreviation : MS, metabolic syndrome
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Fig. 1. Prevalence of the individual component of the meta-

bolic syndrome in obese boys and girls.

"P<0.01, TP<0.05.

Abbreviations : HDL, high-density lipoprotein; TG, tnglycerlde,

BP, blood pressure.
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Table 4. Prevalence of Each Component of Metabolic Syn-
drome among Obese Boys and Girls

Boys Girls Total
(n=186)(%) (n=91)(%) (n=277)(%)
>1 component 164(88.2%) 87(95.6%) 251(90.6%)
>2 components 117(62.9%) 59(64.8%) 176(63.5%)
>3 components 72(38.7%) 32(35.2%) 104(37.5%)
>4 components 18( 9.7%) 5( 5.5%) 23( 8.3%)
5 components 0( 0.0%) 1( 1.1%) 1( 0.4%)

Table 5. Comparison of Physical and Metabolic Characteris-
tics of Obese Children by with or without Metabolic Syn-
drome

With MS  Without MS P-
(n=104) (n=173) value
Agel(year) 13.1£2.2 116£26  <0.0001
Weight(kg) 748+174  60.0%18.3 <0.0001
BMI(kg/m?) 28.2+35 252+34  <0.0001
Waist circumference(cm) 87.8£9.6 78.6+10.3 <0.0001
Waist-hip ratio(WHR) 0.88+0.09 0.86+£0.06  0.1298
Systolic BP(mmHg) 1226+11.7 1124+£96  <0.0001
Diastolic BP(mmHg) 774187 70.9%+84  <0.0001
Obesity rate(%) 37.3+13.2 284%11.6 <0.0001
VET(mm) 36.0+£119 31.9+96 0.0029
Abdominal fat(%) 478+39 451%+4.1  <0.0001
Total Cholesterol(mg/dL) 1583+246 159.4+288  0.7385
Triglyceride(mg/dL) 1409+50.7  93.0£47.8 <0.0001
HDL-Cholesterol(mg/dL) 39.6+7.9 50.6+12.2  <0.0001
LDL-Cholesterol(mg/dL) 905+21.1  90.3%24.7  0.9310
C-Reactive Protein(mg/dL) 0.29+£027  0.20£0.16 0.0047
Leptin(ng/mL) 122+56 10.1£4.7 0.0011
Adiponectin(ng/mL) 53%2.4 6.8+£34  <0.0001
Fasting glucose(mg/dL) 100.4+8.7 985+7.0 0.0554
2 hr glucose(mg/dL) 120.0£183 1157£19.2  0.0717
Fasting insulin(zU/mL) 150£8.3 104%+59  <0.0001
2 hr insulin(yU/mL) 8621914  495%488  0.0002
HOMA-IR 3711193 252+1.38 <0.0001

Data are shown as the mean=®SD

Abbreviations : MS, metabolic syndrome; BMI, body mass in-
dex; VFT, visceral fat thickness; HOMA-IR, Homeostasis
Model Assessment-Insulin Resistance

Z-g o] S| BolA &t tH(Table 5).
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