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Effects of 12-Week Walking Exercise on Health-related Factors, Growth Hormone, IGF-1 and Leptin
in the Obese and the Normal Middle School Girls. Jong-Won Kim, Yi-Sub Kwak', Byung-Kon Yoon®
and Do-Yeon Kim™. Department of Physical Education, Pusan National University, Busan 609-735, Korea,
"Department of Physical Education, Dong-Eui University, Busan, 614-714 Korea, *Department of Special
Physical Education, Dong-Eui University, Busan, 614-714 Korea, 3Department of Physical Education, Sport
and Exercise Science, The University of New Mexico, Albuquerque, NM 87131, USA - The purpose of this
study was to investigate the effects of 12-week walking exercise on body composition, physical fit-
ness, cardiovascular function, blood lipids, GH, IGF-land leptin in obese and normal middle school
girls. Participants included 12 pairs of middle school girls who were matched for sex, age and strati-
fied by BMI (Obese Group: BMI>25.0; Normal Group: BMI<23.0). The variables of all factors were
measured in all the subjects before and after the 12-week walking exercise program. The test data
were analyzed by paired t-test, and t-test using the SPSS 14.0 statistics package and the alpha level
of p<0.05 was set for all tests of significance. Body composition showed a significant difference in
both groups, but the variables of physical fitness, cardiovascular function, blood lipids, growth hor-
mone, and leptin did not show a significant difference in the two groups. We conclude that regular
and continuous walking exercise improved body composition, physical fitness, cardiovascular func-
tion, blood lipids, and insulin factors in both groups. Consequently, these findings suggest that walk-
ing exercise will be effective for preventing obesity and improving health-related factors in the mid-

dle school girls.
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Table 1. Physical characteristics of subjects (MeantSD)

OG(n=12) NG(n=12) ¢ value p value
Age (y1) 145£05  148t05  -125 0223
Height (cm)  1623:60 162062 013 0898
Weight (kg) 7431126 525166 533  0.000
BMI (kg/m’) 283439  200+1.8 349 0002

OG: Obese group, NG: Normal group, BMI: body mass index
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Table 2. Walking program
Week

(time) Content Intensity
warm-up static stretching,
(5 min) dynamic stretching
1-4 week . o
(35 min) Normal walking 55-64% HRmax
main 5-8 week . . N
. . Brisk walking  65-75% HRmax
exercise (40 min)
P12 week ik walking  65-75% HRm,
(40 min) aang ° ax
cool-down . .
(5 min) static stretching
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Table 3. Change of body composition and physical fitness between before and after walking exercise (Mean1SD)
Factor 0G (n=12) . NG (n=12) ) )
pre post pre post
Weight (kg) 7431126 73.8+13.1 0.159 52.516.6 53.0£6.1 0.086 0.028
AC (cm) 31.8+3.1 32133 0.038 259117 264116 0.001 0.574
LBM (kg) 452156 45.846.3 0.204 381144 38.814.5 0.001 0.753
%fat (%) 394137 377434 0.001 278145 284138 0.380 0.004
BMI (kg/m’) 283139 27.7+4.1 0.006 20.041.8 20.641.9 0.001 0.001
WHR 0.91+0.05 0.90+0.05 0.026 0.81+0.03 0.82+0.02 0.223 0.014
TBW (1) 331441 34.014.2 0.009 27.9+32 282433 0.122 0.078
FS 66.314.8 671146 0.231 70.7£2.4 712425 0.111 0.708
50 m Run (sec) 10.2+0.45 9.410.32 0.001 9.9+0.72 9.410.39 0.001 0.031
arm flex hang (sec) 3.216.0 6.046.3 0.001 15.345.8 18.5+6.2 0.001 0.605
Sit-ups (beats/min) 283149 31.2+4.9 0.001 31.74¢7.7 34.916.0 0.001 0.602
Standing long jump (cm) 164.2116.4 169.7113.2 0.002 178.5116.3 182.0+15.6 0.001 0.181
Trunk flexion (cm) 17.3£6.5 18.246.2 0.001 17.348.1 18178 0.047 0.584

OG: Obese group, NG: Normal group, AC: arm circumference, LBM: lean body mass, BMI: body mass index, WHR: waist-hip
ratio, TBW: total body water, FS: fitness score. * Significant difference within groups in paired f-test.
# Significant difference between groups in independent t-test (post value-pre value).
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Table 4. Change of cardiovascular functions between before and after walking exercise (Mean+SD)
OG (n=12) NG (n=12) ’
Factor p¥ p* p’
pre post pre post
SBP (mm Hg) 128.748.5 122.1+9.4 0.091 117.1+11.4 117.3+8.5 0.958 0.168
DBP (mm Hg) 67.6%7.6 71.847.3 0.112 68.0+3.98 72.8+4.2 0.002 0.829
HRrest 79.746.8 76.5+6.4 0.009 83.8+7.7 79.246.5 0.002 0.363

OG: Obese group, NG: Normal group, SBP: systolic blood pressure, DBP: diastolic blood pressure, HRrest: Heart Rate at rest
* Significant difference within groups in paired i-test.
# Significant difference between groups in independent i-test (post value-pre value).

Table 5. Change of blood lipid between before and after walking exercise (Mean+SD)
OG (n=12 NG (n=12
Factor ( ) p* ( ) p* p !
pre post pre post

TG (mg/dl) 128.8+151.7 115.0+139.4 0.129 54.9119.6 58.8+14.2 0.194 0.059
HDL-C (mg/dl) 51.7+12.2 55.8+12.8 0.006 61.248.8 65.319.4 0.033 0.984
FBG (mg/dl) 799474 75144.9 0.002 76.1+5.8 80.044.2 0.062 0.001
EGI (mg/dl) 20.9417.0 17.549.8 0.212 10.241.8 114426 0.125 0.097
HOMA-IR index 42+37 3.3+2.0 0.129 1.92+0.5 2.26+0.6 0.097 0.043

OG: Obese group, NG: Normal group, TG: triglyceride, HDL-C: high density lipoprotein cholesterol, FBG: fasting blood glucose,
FGI: fasting blood insulin. * Significant difference within groups in paired #-test.
# Significant difference between groups in independent f-test (post value-pre value).

Table 6. Change of GH, IGF-1, and leptin between before and after walking exercise (Mean+SD)
OG (n=12) NG (n=12) P
Factor p* p* p
pre post pre post
GH (ng/ml) 4.4845.6 8.21+5.7 0.058 3.54+2.5 6.9244.5 0.007 0.861
IGF-T (ng/ml) 548.0+86.2 636.24109.9 0.001 529.3458.8 554.3466.1 0.001 0.001
Leptin (ng/ml) 162431 135431 0.001 11.243.7 9.513.0 0.001 0.135

OG: Obese group, NG: General group, GH: growth hormone, IGF-1: insulin like growth factor-1
* Significant difference within groups in paired f-test.
# Significant difference between groups in independent t-test (post value-pre value).
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