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Gender Difference of Insulin Resistance in Obese Children and Adolescents

Duk Hee Kim, MD., Ji Hun Yoon, MD., HbSeong Kim, MD., Dong Kee Kim" and My~Young Cheong"

Department of Pediatrics, College of Medicine, Department of Biostatistics”,
College of Medicine, Yonsei University, Seoul. Korea

Purpose : It is known that insulin resistance is important because it may precede the development of
Diabetes Mellitus. We evaluated the gender difference of insulin resistance in obese children & adole-

scents.

Methods : 92 obese children and 187 adolescents (age:5-16 y, >95th percentile of the body mass
index [BMI] for age and sex) were included in this study. The abdominal fat, abdominal circumfer-
ence, and intraabdominal fat depth (IAFD), plasma fasting insulin, leptin, adiponectin, lipid profiles and
high sensitive-C reactive protein (hs—CRP) were measured, and a two-hour oral glucose tolerance test

with insulin measurement were performed.

Results : The plasma total cholesterol, leptin, fasting insulin & HOMA-IR levels of obese females
were higher than those of obese males. The sex, waist circumference, IAFD & adiponectin levels were
strongly correlated with HOMA-IR by multiple linear regression analysis (P<0.05).

Conclusion : Adolescent females may have specific fat distribution and were expressed to have higher
leptin and relatively lower adiponectin concentration compared to adolescent males, developing higher
insulin resistance, even though having lesser abdominal fat and waist size. Further investigation is
required to verify the gender difference of insulin resistance in obese children and adolescents.
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Table 1.Clinical Characteristics of Obese Male and Female

Male (N=186) Female (N=91)
Children Adolescents P-value Children Adolescents P-value P-value
(N=64) (N=122) (N=28) (N=63)
Anthropometric

Age (yr) 89+12 139+1.2 <0.001" 9.1+11 135+1.2 <0.001" 0.98

Weight (kg) 44.6+9.9 79.7+135 <0.001" 41.8+8.0 70.0*+76 <0.001" <005"

Height (cm) 1.4+01 1.7+01 <0.001" 1.4+01 1.6+0.1 <0.001" 0.1

Body mass index (kg/m?) 232429 287+27 <0.001" 216+18 272+22 <0.001" <0057

Obesity rate (%) 27.8+139 37.0+115 <0.001" 20.4+10.2 30.7+109 <0.001" <0.0017

Abdominal fat (%) 444445 484+29 <0.001" 413154 455126 <0001"  <0001"

Waist (cm) 737+89 902+7.6 <0.001" 67.7+59 81.1+58 <0001"  <0001"

IAFD (mm) 375+85 352+11.0 0.1 338+7.1 258+96 <0.001" <0.0017
Biochemical

Total cholesterol (mg/dL) 90.6+47.8 111.7+483 <0.001" 1235+72.1 1249+56.5 0.92 <0057

LDL~-cholesterol (mg/dL) 935+20.3 90.3+23.0 0.34 942+295 85.5+234 0.14 0.28

HDL—-cholesterol (mg/dL) 545+11.9 425+89 <0.001" 536+14.2 427+111.0 <0.001" 0.73

Triglyceride (mg/dL) 166.1+237 1552+26.2 <0.05" 1725+32.3 1532+27.5 <005" 0.95

Leptin (ng/mL) 92+37 10.1+50 0.17 92+30 149+54 <0.001" <0.0017

Adiponectin (ng/mL) 73%32 56+27 <0.001" 83148 55+21 <0.05" 0.63

C-Reactive protein (ug/mL) 03+0.2 03+0.2 0.81 02+0.1 02+02 0.84 <0057

Fasting insulin (ulU/mL) 78+51 13.3+79 <0.001" 105+6.5 152+58 <0.001" <005"

HOMA-IR 19£12 32+18 <0.001" 26+17 37+15 05" <005t

QUICKI 0 .36+0.02 0.33+0.02 <0.001" 0.3+0.03 0.3+0.02 <0.001" <0.0017
LAFD * Intraabdominal Fat depth
“P-value<0.05 : children in male vs adolescents in male using the t-test
P value<0.05 : children in female vs adolescents in female using the t-test
¥ p-value<0.05 : male vs female using the t-test
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Table 2. The Profile of

Plasma Glucose& Insulin Concentrations during OGTT

Male (N=186) Female (N=91)
Children Adolescents P-value Children Adolescents P-value P-value
(N=64) (N=122) (N=28) (N=63)
Plasma glucose (mg/dL)
0 min 99.0+6.5 10087 0.35 99.9+6.9 978+72 0.35 0.16
30 min 140.9+21.1 1455+19.9 0.15 137.5+184 1425+185 0.24 0.25
60 min 120.1+24.2 136.4+27.2 <0.001" 119.94+20.9 136.7+26.1 <005" 083
120 min 1152+17.7 118.7+21.1 0.26 111.7+17.2 119.4+16.1 005" 085
plasma insulin (ulU/mL)
0 min 78+51 13.3+7.9 <0.001" 105+6.5 152+58 <0001" <005t
30 min 58.9+50.7 1074+714 <0.001" 85.3+67.9 105.3+58.6 0.16 0.32
60 min 349+264 91.0+70.7 <0.001" 725+65.7 102.2+67.6 0.06 <0057
120 min 30.3+23.1 74.4+190.3 <0.001" 49.0t472 81.6+51.8 005" 012
P value<0.05 : children in male vs adolescents in male using the t-test
T p-value<0.05: children in female vs adolescents in female using the t-test
*P-value<0.05 : male vs female using the t-test
Table 3. Multiple Linear Regression Analysis of HOMA-IR as Dependent Variables
Multiple regression
Male +Female Male Female
coefficient (S.E) ~ P-value coefficient (S.E)  P-value coefficient (S.E) ~ P-value
Sex 003 (0. 234) <0.0001"
Waist circumference 060 (0.010) <0.0001" 0.074 (0.014) <0.0001" 0.084 (0.019)  <0.0001"
|IAFD 0018 (0.009) 0.0408"
Leptin 0.035 (0.020) 0.0729 0.053 (0.025) 0.0351"
Abdomen fat -0.057 (0.038) 0.1322
ALT 0.013 (0.007) 0.0753
Adiponectin -0.073 (0.030) 0.0176" 0.003 (0.002) 0.1412 -0.109 (0.047)  <0.0226"
Triglyceride 0.003 (0.002) 0.0672
IAFD : Intraabdominal Fat depth
“P-value<0.05
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