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The Effects of Physical Activity Programs on Physical Fitness, Blood Lipids,
and Growth-Related Factors among Young Normal Weight and Obese Children
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This study was conducted to examine the effects of physical activity programs on young children’s
body composition, physical fitness, blood lipids, and growth-related factors. Fourteen young male
child subjects participated in this study. Experimental groups were divided into a young obese chil-
dren group (OG; n=7) and a young normal weight children group (NG; n=7). The subjects performed
supervised physical activity programs with moderate intensity for 12 weeks, 40 minutes per session,
3 times per week. The results of this study are as follows: HDL-C, growth hormone, and IGF-I were
significantly increased in NG, but OG was showed no changes. Physical fitness was significantly in-
creased in both NG and OG. This study demonstrated that physical activity programs have a positive
effect on the prevention of obesity, as well as a positive effect on growth and development in young
normal weight children. However, long-term follow-up studies are necessary to clarify the additive
effect of exercise program with behavior modification in young obese children.
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%fat (%)
27274615
14.60+2.82

Weight (kg)
26.88+1.96
20.35+1.94

Height (cm)
120.00+3.17
116.97+2.92

Age (yrs)

6.02+.33
6.09+.35

Gruop
OG (n=7)

NG (n=7)
Values are meantstandard deviation

Table 1. Characteristics of the subjects
OG: obesity group, NG: normal group
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Table 2. Child physical activity program

a=0.052 ¢t}

Arz=Y 3 LSX|Zef gt

A 1257 L83 194540.77 kgol A &5 F 1941+1.09 kg
2 #Aasgey fod Aole i, AT
17.36+1.39 kgoll A 17.84+1.60 kg2 Z7Fatdom fo 3 2}

o)(p<0.05)7F ARt AAWEL HIWFEE AFA27.27£6.15%
ol A AME 30.152533% 2 9 aHA|(p<0.05) Z7tatg o,
AdTL 14.6042.82% 9 M 17.05+2.74% 2 2] 8HA) (p<0.01)
Z713 3t Table 5914 B nie} o] TCE HlgHEol A
160.00+12.87 mg/dIo| A 161.85+12.66 mg/dIZ, A4
177.71£28.69 mg/dloll A 182.42421.30 mg/dIZ Z7}3}%L
U gk Aolzh gtk TGE Hlwkel A 62.28+26.78
mg/dlol A 49.42+21.59 mg/dIZ, BATAA 65.00£36.04
mg/dlol A 444241064 mg/dIZ ZAstgoy Fo3 2}
°]7} 913tk HDL-Cx= Blwkol A 64.61+10.09 mg/dlol A
6345584 mg/dIEZ Z7tatg o o3 o]zt gl
4T E 6348+13.01 mg/dlolA 68.77+1047 mg/dIZ
8 AI(p<0.05)  F7FSFSTE. LDL-C=  HIgkrol|A
89.85+11.9201 A  8885+1954%, BATE  106.85+18.26
mg/dlol| A 105.28+14.96 mg/dIZ o7 7HAadtg o} #9
g Aol gt

Order Period Contents Intensity Frequency
Warm-up (5 min) 1~12 wks Rhythmic Movement, Streching
1~2 wks Univa, Mat Exercise
3~4 wks Beat board, Mat Exercise 1;;]152
Mal? 5~6 wks Beat board, Mat, Vaulting horse Exercise 3 times
exercise
(30 min) 7~8 wks Rope, Ball Exercise 1315 /wks
9~10 wks Balance beam, Mat Exercise RPE
11~12 wks Multi Apparatus Exercise
Cool-down (5 min) 1~12 wks Rhythmic Movement, Streching
Table 3. Changes of body compositon
. OG (n=7) NG (n=7)
Variable Pre Post +value Pre Post tvalue
Hight 120.0£3.1 121.0435 -5.63 116.9+2.9 118.2+3.0 -6.51
Weight 26.88+1.96 27.91£2.23" -5.45 20.35+1.94 21514225~ -5.45
FFM 19.45+0.77 19.41+1.09 244 17.36+1.39 17.84£1.60° -2.90
% Fat 27.27+6.15 30.15+5.33° -3.60 14.60+2.82 17.05:2.74" -3.87

Values are meantstandard deviation
FEM: Free Fat Mass

" Significant difference within group in paired #test, p<0.05,

"p<0.01, 7 p<0.001
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Table 4. Changes of physical fitness
~ OG (n=7) NG (n=7)
Variable Pre Post t-value Pre Post tvalue
Muscular endurance 13.27+8.02 15.04+8.81° -2.98 24.65+15.15 31.46+15.37 -3.13
Flexibility 7.57+3.15 9.35£3.14 -2.36 4.85+9.29 11.6445.57 -2.74
Explosive strength 88.14+20.07 99.28+14.28" -2.79 106.62+11.88 114.28+11.18 -2.00
Balance 9.87+9.10 16.77+7.86' -3.08 27.43+15.67 37.92+23.43 2,98
Coordination 14.03+10.36 6.30+2.66 254 7.23+1.44 441077 7.08
Values are meantstandard deviation
E Significant difference within group in paired ~test, <005, " p<0.01, " p<0.001
Table 5. Changes of blood lipid and growth-related factors
. OG (n=7) NG (n=7)
Variable Pre Post tvalue Pre Post t-value
TC (mg/dl) 160.00+12.87 161.85+12.66 -0.40 177.71+28.69 182.42+21.30 -1.13
TG (mg/dl) 62.28+26.78 49.42+21.59 1.13 65.00£36.04 44 .42+10.64 1.53
HDL-C (mg/dl) 64.61+10.09 63.45+5.84 113 63.48+13.01 68.77+10.47 1.53
LDL-C (mg/dl) 89.85+11.92 88.85+19.54" 0.21 106.85+18.26 105.28+14.96 0.61
GH (ng/ml) 2.84+4.34 4.72+4.79 -2.14 1.58+0.74 2.45+0.70" -2.55
IGF-1 (ng/ml) 245.25+55.35 276.17+75.12 -1.92 170.00+40.93 226.75+64.73" -3.62
Values are meantstandard deviation
" Significant difference within group in paired #test, p<0.05, ~p<0.01, ~ p<0.001
Ao st i
Table 40| A B npe} 3ol ZA 8- H|who A 1327+
8.02 secoll A 15.04+8.81 secE %—9]?3‘}71]([%0.05) Z7}sld o MAZ=A L HEX|2AQ| B}
], A& 24.65+15.15 secoll A 31.46+15.37 sec® 2} 3} ARz $EFPSE 72 Beo] gon B A7

(p<0.05) F7Fat ST F994-2 wiRkr o A 7.573.15 cmof A]
935%3.14 cmZ Z7}8tg o §98k 2kol 7} YA, BT
2 4.85%9.29 cmoll Al 11.64+5.57 cm& 2] 8} Al (p<0.05) S7F
tHom fof3t 2o](p<0.05)7F AN e vk
] 88.14+20.07 cmol| M 99.28+14.28 cmZ. 2] 347 (p<0.05) %
7Vatg o), AATS 106.62+11.88 cmol A 114.28+11.18 cm
2 7kt fFo8 Aol YEhuA askth B2

o

2743+15.67 secol A 379242343 secE F A BF F9J3}H
(p<0.05) Z7FatAth #8432 vlvkol A 14.03+10.36 secol
A 6.30+2.66 secE 2] 8} (p<0.05) ZHadtgom, AATS
7.23+1.44 secol| A 4.41+0.77 secE 8} A| (p<0.001) 743}
© A E YERT

MATBIRte| s}

Table 5914 H& Hl9} 7ro] GHE HIWHEo) 4] 2.84+4.34
ng/mlol| A 4.7244.79 ng/mlZ F7}8tA o gk 2oj=
AL, FAT-E 1.5840.74 ng/mloll A 245+0.70 ng/mlZ
)3 A (p<0.05) Z713 e IGF-IE Bl gholl A 245.25+55.35
ng/mlol| X 2761747512 ng/mlZ F7}8tH 2 f-9 3t Aol
E oA, BT 170.00+40.93 ng/mlol A 226.75:64.73
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