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Clinical Significance of Abdominal Fat Distribution
in Korean Male Children and Adolescents

Yeoun Joo Lee, M.D., Kyung Mo Kim, M.D., Seak Hee Oh, M.D.,
Hye Soon Park M.D.* and Jun Pyo Myong, MD."

Department of Pediatrics, Asan Medical Center Children’s Hospital, University of Ulsan Medical School, *Department
of Family Medicine, Asan Medical Center, University of Ulsan Medical School, Seoul, TTeam of Health Promotion,
Division of Health and Sanitation, Chungcheongbuk-do Provincial Government, Cheongju, Korea

Purpose: Visceral adipose tissue may be strongly linked to increased metabolic risks in adults. However,
because little is known regarding the effect of visceral adipose tissue in children and adolescents, we
performed this study to determine the association between abdominal fat distribution and metabolic risk
factors in this population.

Methods: One hundred one children and adolescents (78 males and 23 females; mean age, 10.8+2.4 years)
were enrolled. The anthropometric data and metabolic risk factors were evaluated. Theabdominal fat
distribution was assessed according to the CT measurement. Age-adjusted, partial correlations were
performed among the visceral adipose fat area (VFA), subcutaneous adiposefat area (SFA), metabolic risk
factors, and anthropometrics.

Results: The SFA increased more rapidly than the VFA with advancing years in both genders. In males,
the VFA and SFA were positively correlated with anthropometrics. The VFA was correlated with low
HDL-cholesterol and the SFA was correlated with diastolic blood pressure (DBP). However, there was
no statistical significance between the VFA, SFA, anthropometrics, and other metabolic risk factors. The
VFA and SFA were strongly linked to a number of metabolic risk factors, such as other anthropometrics.
Conclusion: This study investigated how a low HDL-C was correlated with VFA and how a high DBP
was associated with SFA in Korean male children and adolescents. Our results suggest that the correlation
between the VFA, SFA, and metabolic risk factors was relatively weak compared to that reported in
previous adult studies. (Korean J Pediatr Gastroenterol Nutr 2010; 13: 172~179)

Key Words: Obesity, Children, Adolescents, Abdominal fat, Visceral fat, Subcutaneous fat, Metabolic
syndrome
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Table 1, Clinical Characteristics, Plasma Biochemistry and
Radiologic Assessment of the VFA and SFA Volume of the
Participants

Male (n=78) Female (n=23)

Age (years) 109+24 106+23
Height (cm) 1488+210 1446+142
Weight (kg) 640+190 555+185
Weight for height z-score 194+062 211+£054
Body mass index (kg/mz) 217142 257+40
Body mass index z-score 2.10£058 2.16+0.51
Waist circumference* (cm) 87,9T 80,0T
(829, 96.0) (73.8, 90.3)
(n=68) (n=21)
Systolic blood pressure 1202+121 1181114
(mmHg) (n=70)
Diastolic blood pressure 718+84 733+£79
(mmHg) (n=76)
Total cholesterol (mg/dL) 1720+318 1712+282
Triglyceride* (mg/dL) 108 (87,136) 96 (72,140)
HDL cholesterol (mg/dL) 500+114 491+106
LDL cholesterol (mg/dL) 97.8+280 974+204
Aspartate transaminase (lU/L) 504+324 517+621
Alanine transaminases (IU/L)  718+699 604+980
Fasting glucose (mg/dL) 935+264 880+738
Fasting insulin (ulU/mL) 194+186 172+121
(n=22)
HOMA-IR** 3.35 280
(210, 470) (1.70, 555)
(n=22)
Hb Alc (%) 58+13 56+03
(n=60) (n=21)
VFA* (cm?) 7457 66.1"
(60.1, 93.7) (438, 69.9)
SFA* (cm®) 2552 226.6
(2224, 3232) (1724, 316.9)
VFA/SFA ratio 0.29+0.12 027+0.10
Metabolic syndrome (%) 224 (17/76) 17 .4 (4/23)

Data are presented as mean+SD or *Median (25th, 75th
percentiles) when appropriate, *p<0,05, THOMA—IR:fasting
insulin (ulU/mL) x fasting glucose (mg/dL)/405, VFA: visceral
adipose fat area, SFA: subcutaneous adipose fat area,
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Fig. 1, Scatter plots showed the visceral fat area (VFA) and subcutaneous fat area (SFA) according to age and gender (left,
male right, female), The SFA increased more rapidly compared to the VFA with advancing years in both genders,

Table 2, Partial Correlations Adjusted for Age between the
VFA, SFA and Anthropometrics

Male (n=78)

logVFA logSFA
Weight 0407 0647
Weight for height z-score 0.27* 062"
Body mass index O,SYJr 0,68#f
Body mass index z-score 0.29* 0,67’f
logWC (n=68) 0517 066"
logVFA 0.20
logSFA 0.20

*p<0.05, T,O<O,O1, Tp<O,OO1, WGC: waist circumference,
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Fig. 2, Scatter plots showed a negative linear association
between the visceral fat area (VFA) and HDL-cholesterol.
Age-adjusted multivariate regression model identified R® as
0.322 and p-value as <0,001 between logVFA and HDL-
cholesterol.
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Table 3, Partial Correlations Adjusted for Age between Radiologic Assessment of the VFA, SFA, Anthropometric Data and

Metabolic Risk Factors in 66 Males*

Weight for BMI
logVFA  logSFA  V/S ratio  Weight height BMI 7-5C0re logWC
Z-SCore

SBP 0.20 0.23 0.02 0.08 0.23 0.19 025" 0.18
DBP 0.19 0377 —010 0.18 027" 0267 028" 027"
logTG 0.24 0.23 0.04 026" 025" 027" 025" 0267
HDL-C -049° —017 —033" —025" —011 —019 —013 —018
logHOMA-IR 0.21 017 0.08 0.16 0.16 0.20 0.16 0.22
Numbers of metabolic risk factors" 0387 043 —o0t° 049 059 058 059 0.48°

*Twelve patients were excluded lack of WC and blood pressure data,

Tp<0.05, Tp<001,* p<0.001, "Metabolic risk factors

include BMI above the 97" percentile (z-score,2.0 or more), a triglyceride level above the 95" percentile, an HDL cholesterol
level below the 5" percentile, systolic or diastolic blood pressure above the 95" percentile, and impaired glucose tolerance,
WC: waist circumference, SBP: systolic blood pressure, DBP: diastolic blood pressure, TG: triglyceride, HDL-C: high density

lipoprotein cholesterol,
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