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1. 9794
B od4es J= 24 DFg 183 (W 12-134) &2 T4 144 S A4
&% (Exercise group, EXE) 79, %4 (Control group, CON) 7TH o & HuS&

TASAT. & FezEaH FoAsd Fol A Ay =54, A4, /da
of Wate] olsjsti, AdHow Folg IWes FAsE FAALH, AT
ol et noarel Fol goME Ao wau AddS APsdn. A7 ddA

o] ANAAH EAL <Table. 1>3 7t}

Table 1. The physical characteristics of subjects

Age Height Body weight BMI
Grou N
P (yr) (cm) (kg) (kg/m®)
Exercise 7 12.57+0.53 159.14+6.24 58.95+11.49 23.08+3.99
Control 7 12.71+0.48 158.14+£7.69 57.14+13.44 22.58+3.52

Values are expressed as mean + Standard deviation

2. 4944

QANE ANGL, LFELS 127N FF gFrea
AFAA AZRAAY 24 2 AARNE AAAAS FAF PHow A
A alnh A4 A7 47 29 <Figure 1>% 2.
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Subjects (N=14)

Exercise group Control group
(N=7) (N=7)
& &
Pre-test

1. Health-related physical fitness
- Body composition, Muscle strength, Muscular endurance,
Flexibility, Cardiopulmonary fitness
2. Blood test
- TG, TC, HDL-C, LDL-C, Cortisol

& &

Exercise (3days a week for 12weeks)

& &
Post-test

1. Health-related physical fitness
- Body composition, Muscle 'strength, Muscular endurance,
Flexibility, Cardiopulmonary fitness
2. Blood test
- TG, TC, HDL-C, LDL-C, Cortisol

Figure 1. The experimantal design

w
N\C
b

A2 2 9y

1) 272 #4AH
American College of Sports Medicine(ACSM, 2009)ol A A3 #dH A

)

2
A7 AAS L g 28 (Muscle strength), & A+ (Muscular endurance), ¢
A (Flexibility), A # A & (Cardiopulmonary fitness), Al A Z4 (Body composition)

& AAskslT
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5. A5 A g

2 oAFE 9 =AY AT PASW(Statistical Package for Predictive

Analytics Soft Ware) 180 574 Z 23S ALE3

(Mean)¥ ¥ 74 (Standard Deviation)& AFE39 0. £+ £5Z2ad9] &
wo] g8 Ak o A - $2 v il Paired t-test S AFE N, Jd

AFo] 7 52 Independent t-test WS A& AT, BE M9 HAFS A%

TEES ¢ =052 dAFA.
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V. a7 2%

Table 3. Homogeneity test between groups at the start of the investigation

Variables Group
Exercise Control t p
Body weight (kg) 58.95+11.49 57.14+13.44 =271 791
BMI (kg/m?) 23.08+3.99 22.58+3.52 -249 808
Muscle mass (kg) 23.30£2.64 23.92+4.33 328 749
% body fat (%) 25.95+9.28 22.47+6.59 -810 434
WHR 0.87+0.04 0.85+0.31 -590 566
Grip strength (kg) 25.30+5.20 23.55+7.58 -501  .625
Back strength (kg) 52.92+9.47 49.13+13.87 -518 .614
Sit-up (times) 23.28+11.38 29.42+20.79 685  .506
Half squat (times) 33.28+12.03 31.57+17.76 -211 836
Sit and reach (cm) 6.55+5.77 8.08+6.48 466 650
1,600m running and walking (sec)  539.57+80.22 499.28+56.39  -1.087 .298
TG (mg/dl) 57.57+21.32 64.28+28.12 503 .624
TC (mg/dl) 165.28+28.48 158.42+17.57  -542 598
HDL-C (mg/dl) 53.28+11.92 44.42+5.15 -1.803 .096
LDL-C (mg/dl) 101.42+26.97 101.14+18.48  -.023 982
Cortisol (mg/dl) 6.31+2.35 8.33+2.77 1.469 168

Values are meantstandard deviation.

BMI: Body Mass Indexe, WHR: Waist-Hips Ratio, TC: Total Cholesterol, TG:
Triglyceride, HDL-C: High Density Cholesterol, LDL-C: Low Density Cholesterol
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Table 4. Comparison of Grip strength after 12 weeks

Grip strength (kg)

Group
pre post t p
Exercise 25.30£5.20 26.68+4.92 -3.304 016
Control 23.55+7.58 23.84+8.11 -.536 611
t -.501 -792
p 625 443

Values are meantstandard deviation.

30 - .
C)

= 05

——

5

@ O EXE
o 20 - O cCoN
"=

(L)

15 3 T

pre post

Figure 2. Comparison of Grip strength
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12F7% 235z a09 o] T w89 W= <Table 5> #Zt}. 125
o] 482 57 WA [FostA S 7Hp=.041)
o bl = el st Aol 7F YRR 2okt

Table 5. Comparison of Back strength after 12 weeks

Back strength (kg)

Group
pre post t p
Exercise 52.92+9.47 55.71+9.44 -2.190 041
Control 49.13+13.87 50.71+14.50 -.845 431
t -.518 -.754
p 614 466
Fiv
*
o 60
—
-
=)
=
g 2° O EXE
L7
~ L CcoN
& 40
30 .
pre post

Figure 3. Comparison of Back strength
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Table 6. Comparison of Sit-up after 12 weeks

Sit-up (times)

Group
pre post t p
Exercise 23.28+11.38 29.14+13.65 -1.971 .096
Control 29.42+20.79 30.85+20.02 -.606 567
t .685 187
p 506 .855
50 -
40
)
[+
£ 30
=
5 50 O EXE
= O CON
10
O 3 T
pre post

Figure 4. Comparison of Sit—ups
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1237 23eEzgaad Ho T FJEZAAES W= <Table 7>3 2t}
o Ul A -9 gk Zpo] 7}t
2Fo] 7} yERUA] 2E okt

Table 7. Comparison of Half squat after 12 weeks

Half squat (times)

Group
pre post t p
Exercise 33.28+12.03 35.14+14.34 -.635 549
Control 31.57+17.76 31.85+15.80 -.448 670
t -211 -.283
p 836 782
40
F 35
=
E=4
E B EXE
o
- 30 L CON
[T,
w
o
25
pre post

Figure 5. Comparison of Half squat
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1277 St x2a9 Fo & FAAe W= <Table 8>3 o} 125
L FaAde &5 YoM FosAl =7Hp=.032)

°]
T el frel @ Aol sk hetkA] ke,

Table 8. Comparison of Sit and reach after 12 weeks

Sit and reach (cm)

Group
pre post t p
Exercise 6.5515.77 10.91+8.81 -2.778 .032
Control 8.08+6.48 8.02+6.69 .087 .933
t 466 -.689
p 650 504
15
= B
=
&
2 O EXE
E 5 OconN
pd
=
0
pre post

Figure 6. Comparison of Sit and reach
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Table 9. Comparison of 1,600 running and walking after 12 weeks
1,600m running and walking (sec)
Group
pre post t p
Exercise 539.57+80.22 520.28+59.91 933 387
Control 499.28+56.39 498.28+64.49 .060 954
t -1.087 -.661
p 298 521
=y
_‘% DS =
=
S 520
mw
=
= 490
w
£ 460 -EXE
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g 430
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Figure 7. Comparison of 1,600 runing and walking
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Table 10. Comparison of Body weight after 12 weeks

Body weight (kg)

Group
pre post t p
Exercise 58.95+11.49 57.71+10.58 3.363 015
Control 57.14+13.44 58.20+12.97 -.861 422
t -271 077
p 791 940
65
© 60
=
=
= O EXE
-i 55 - L CON
©
=]
]
50
pre post

Figure 8. Comparison of Body weight
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(2) BMI9 93

lo

2389 o T BMIY ®¥dE <Table 11>3 #t}h 125%F

% BMIE £57 WA §elak7 24 0=009)5 30
Aol 7} LhEbLEA] ekghrt.

Table 11. Comparison of BMI after 12 weeks

BMI (kg/m?)
Group
pre post t p
Exercise 23.0843.99 22.30+3.46 3.766 009
Control 22.58+3.52 22.17+3.61 1.484 .095
t -.249 -.068
p 808 947
25
24
= 23
B
= O EXE
_ 22
= O CON
=)
21
20
pre post
Figure 9. Comparison of BMI
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Table 12. Comparison of Muscle mass after 12 weeks
Muscle mass (kg)
Group
pre post t p
Exercise 23.30+2.64 23.90+2.66 -2.412 049
Control 23.92+4.33 24.57+4.42 -1.009 .084
t 328 344
p 749 737

25
. |
o
=
o 21
£
= O EXE
= 19
- O CoON
=

17

15

pre post

Figure 10. Comparison of Sit Muscle mass
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(4) AAHE A3
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(p=002)H A om, &3 SAT o= 723 o7k yEbHA] ekt

o

Table 13. Comparison of % body fat after 12 weeks

% body fat (%)

Group

pre post t p
Exercise 25.95+9.28 22.84+8.82 5.392 .002
Control 22.47+6.59 20.42+6.13 1.183 076
t -.810 -.595
p 434 563
30
* ¥k
2L
<3
~ 24
e
= O
P EXE
= 21
= O CON
R
A
15
pre post

Figure 11. Comparison of Sit % body fat
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(5) WHRY # 3

Table 14. Comparison of WHR after 12 weeks

WHR
Group
pre post t p
Exercise 0.87+0.04 0.85+0.04 4.804 .003
Control 0.85+0.31 0.85+0.03 1.873 .068
t -.590 =277
p 566 .786
0.9
0.88 -
x 0.86 -
= O EXE
0.84 -
L CON
0.82 -
0.8 i
pre post

Figure 12. Comparison of WHR
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3. EFANZY 3

RF% 23zl Fo T TGY WalE <Table 15>¢9 2z} 1257

SrEEzEad Fo F TGe &5 WolA Fod 2pol7F yephbA sk

Table 15. Comparison of TG after 12 weeks

TG (mg/dl)
Group
pre post t p
Exercise 57.57+21.32 60.28+29.53 -.231 825
Control 64.28+28.12 64.85+38.71 -.037 972
t 503 248
p 624 808
80
70
2 60
£
= - D EXE
o
= L CON
40
30
pre post

Figure 13. Comparison of TG
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Table 16. Comparison of TC after 12 weeks

TC (mg/dl)
Group
pre post t p
Exercise 165.28+28.48 165.71+27.99 -073 944
Control 158.42+17.57 165.14+24.78 -.789 460
t -.542 -.040
p .598 968
200 -
180
2 160
o
E 140 o EXE
O
& L CON
120
100 |
pre post

Figure 14. Comparison of TC
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Table 17. Comparison of HDL-C after 12 weeks

HDL-C (mg/dl)

Group
pre post t p
Exercise 53.28+11.92 51.57+11.19 764 474
Control 44424515 45.71+6.82 -521 621
t -1.803 -1.182
p .096 260
60
50
3
@ 40
£
o O EXE
= O
= CON
20
10
pre post

Figure 15. Comparison of HDL—-C
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Table 18. Comparison of LDL-C after 12 weeks

LDL-C (mg/dl)

Group

pre post t p
Exercise 101.42+26.97 102.14+26.05 -154 .883
Control 101.14+18.48 106.28+21.46 -.580 .853
t -.023 325
p 982 751
120 -
100
3
I 80
E
o O EXE
A 60 -
[a) O CON
-
40
20 i
pre post

Figure 16. Comparison of LDL—-C
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Table 19. Comparison of Cortisol after 12 weeks

Cortisol (mg/dl)

Group
pre post t p
Exercise 6.31£2.35 3.3711.24 4.810 .003
Control 8.33+2.77 10.12+6.47 -.817 445
t 1.469 2.710
p 168 019
12 =
10 - B
2 8
o
£
3 ° O eXE
5 4 0O CON
o
2
O |
pre post

Figure 17. Comparison of Cortisol
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<Abstract>

Effects of 12-week soccer exercise program on
health-related physical fitness, blood lipid and

cortisol in middle school students

Kim, Jin-Woo

Physical Education Major
Cheju National University

Jeju, Korea

Supervised by professor Lee, Chang-Joon

The purpose of this research was to examine the effect of 12 weeks soccer
exercise program on health-related physical fitness, blood lipids and cortisol
in middle school students. 14 subjects were divided into exercise (N=7) and
control (N=7) groups. Soccer exercise program was carried out under the
condition of 50~80% of HRmax for 120 minutes, 3 days a week for 12
weeks. Health-related physical fitness (muscle strength, muscular endurance,
flexibility, cardio-respiratory endurance, body composition), blood lipids (TG,
TC, HDL-C, LDL-C) and cortisol of all subjects were measured before and
after the experiment participation. All data were expressed as mean and
standard deviation and also paired and independent t-test was performed to

test the significant levels of differences within and between groups by using
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SPSS program. Significance was set at the a=.05. Consequently, muscle
strength, flexibility, body weight, BMI, muscle mass, % body fat, WHR were
significantly enhanced within exercise group after application of soccer
exercise program. However, blood lipids were not shown that there were any
significant differences within and between group. On the other hand, cortisol
was significantly decreased within exercise group, and exercise group was
shown that there was significant difference of cortisol, compared with control
group. In summary, when considering the above results, soccer exercise could
improve the levels of body composition. Futhermore soccer exercise program

could decrease the concentration of cortisol in middle school students.
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