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Effect of combined exercise on metabolic bio-marker in
overweight and obese children
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Purpose : The purpose of this study was to demonstrate the effectiveness of combined exercise for
12 weeks on the adiponectin and obesity related variables in overweight and obese children.
Methods : Eighteen children in 5th grade in a certain elementary school in Busan were recruited.
They were all overweight or obese children(more than 85 percentile in body mass index). Nine child-
ren in the experimental group were given exercises consisting of walking and band resistant training
for 12 weeks. Auxological data(including height, weight and body fat mass) and laboratory data
(fasting blood sugar, insulin, adiponectin) were checked at baseline and at the 1 week, and at the 4
weeks and 12 weeks stages of their exercise program. Insulin resistance and sensitivity were
evaluated indirectly using HOMA index and QUICKI index.

Results : Adiponectin gradually decreased until the 4 weeks point and gradually increased thereafter
to the starting level at the 12 weeks stage. Body weight, body mass index(BMI) and HOMA index
significantly decreased more at the 1 week, 4 weeks, and 12 weeks stages in the experimental group
than in the control group. Body fat mass significantly decreased at 12 weeks. The change of insulin
was significantly correlated with changes of body weight and BMI. But there was no correlation
between changes of adiponectin and changes of insulin.

Conclusion : Exercise seems to effect the adiponectin concentration. And it might be assumed that
exercise increases the adiponectin concentration if it is continued for long time(may be more than 12
weeks). More studies may be necessary to draw that conclusion. (Korean J Pediatr 2006;49:946-951)
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HOMA (homeostasis #4528 g}
QUICKI(quantitative insulin sensitivity check index) 4=
& AMgEte] P A oz Hrlskanh

model assessment)

HOMA = [fasting insulin(uIU/mL) X fasting glucose(mg/dL)/18]/22.5
QUICKI = 1/[log fasting insulin(uIU/mL) Xlog fasting glucose(mg/dL)]

[¢] <]
stel MW LA FF, Y ARY 2 B2 P& )%
= stgon, Ag JYAk ol

=, ratings of perceived exertion, RPE: 7<), 5-8F& 65—
75% HRmax#® 30%37H13-15 RPE: ¢/t & AHE=-3IE A

153 @ = 9l Wee Nz AR 54 2 A
£ Kraemer$ Fleck™?] o}58& AZFAzZzaYS F45t0]
971 &E2] F2Hbench press, squat, elbow curl, seated row,
knee curl, sit-up, knee extension, overhead press, seated
leg press)o. & T3kt
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Table 1. Basal Characteristics and Metabolic Parameters of
Study Subjects”

Exercise group Control group

(n=9) (n=9)
Height(cm) 149.0£55 154346
Weight(kg) 53.9+7.8 59.8+5.2
Body mass index(kg/m°) 242+26 251+15
Percent body fat(%) 345+2.8 36.2+2.0
Fasting glucose(mg/dL) 68.61+9.9 73.0%9.1
Insulin(uIU/mL) 15.3+4.0 14.2%3.1
HOMA index 2570.6 25105
QUICKI index 0504 0504
Adiponectin 13420 15.2%2.0

Values are means®SD except insulin and adiponectin(mean=®
standard error)

"P>0.05 by two-sample t-test between exercise and control group
Abbreviations : HOMA, Homeostasis model assessment; QUICKI,
Quantitative insulin sensitivity check index
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Fig. 1. Weights decreased significantly at every stage with
combined exercise. Heights increased progressively in both
groups.
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Fig. 2. Body fat percent decreased gradually with combined
exercise, but with significant in statistics at the 12 weeks
stage.
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Fig. 3. Body mass index decreased gradually with combined
exercise.

- 948 -



TE BEEeZEa A F 15, 45, 1254
of el el Hlg) folF #HaE HILOLHP<0.005),
A= S7HE Bt @9 F 7 el BETERa
20

Afol 5 Koz FUTHFig. 4).

B2 Al o H|
o AE B oHP<0.05), °ol%
1274 X2

Et
okt dixa o= 5§

o o o\

—— Exercise(glucose) —a— Exercise(HOMA)
—— Control(glucose) —&— Control(HOMA)

200 - - 210

- - 180
g 5
S 160 - F150 =
o =
S L120 2
@ =]
a Q
8 120 - 08
1G] =

- 60

80 - «  Lao

1 wk 4 wk
Time course

Baseline 12 wk

Fig. 4. HOMA index in the exercise group decreased com-
pared to control group. Blood glucose levels were not different
between groups in every stage.
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Fig. 5. Adiponectin levels decreased at the 4 weeks stage, but
then increased to more than staging level in exercise group.
There was no change of adiponectin levels during follow-up con-
trol group.

Table 2. Correlation between Change of Insulin and Other Variables

Alnsulin
AVariables” After 1 week After 4 weeks After 12 weeks
r P value r P value r P value

Group” -0.675 0.002 -0.803 0.000 -0.739 0.000
AHeight 0.070 0.781 0.133 0.600 -0.198 0.431
AWeight 0.520 0.027 0.544 0.020 0.679 0.002
ABody mass index 0.477 0.045 0.508 0.031 0.708 0.001
APercent body fat -0.361 0.141 0.610 0.007 0.335 0.174
AFasting glucoe -0.521 0.027 0.179 0.478 -0.443 0.065
AHOMA 0.978 0.000 0.653 0.003 0.976 0.000
AQUICKI -0.763 0.000 -0.635 0.006 -0.854 0.000
AAdiponectin 0.400 0.100 0.192 0.445 -0.010 0.968

A expressed as change of percentage from baseline results.
Exercise group, code=1; control group, code=0

HOMA = [fasting insulin(uIU/mL) X fasting glycemia(mg/dL)/181/22.5
QUICKI = 1/[log fasting insulin(uIU/mL) X log fasting glycemia(mg/dL)]
Pearson’s correlation coefficient except group(by Spearman’s correlation coefficient)
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