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ABSTRACT

Effect of Golf Exercise on the Body Composition,
Physical Fitness, Blood Lipids and Growth Hormone
in Obese Elementary Children

Kim-Dae, Won

Department of Physical Education, Graduate School,

Jeju National University, Korea

Supervised by professor Chang-Joon, Lee

The purpose of the current study was to investigate the effects of golf
exercise on the body composition, physical fitness, blood lipids and
growth hormone in obese elementary children. Sixteen obese elementary
children were divided into exercise (n=8) and control (n=8) groups. The
golf exercise program was carried out under the condition of RPE 11-15
for 120 minutes, 3 days a week for 12 weeks. Body composition(body
weight, body mass index, percent body fat, body fat mass, skeletal
muscle mass, lean body mass, waist-hip ratio, basal metabolism rate),
physical fitness(muscle strength, muscle endurance, flexibility), blood
lipids(triglyceride, total cholesterol, high density lipoprotein cholesterol,
low density lipoprotein cholesterol, fasting glucose) and growth
hormone(growth hormone, insulin-like growth factor-1) of all subjects
were measured at before and after the program participation. All data
were expressed as mean and standard deviation and also independent

t-test and paired t-test was performed to test the significant levels of



differences within and between groups by using SPSS program.
Significance was set at the a=.0b.

Percent body fat, body fat mass, waist-hip ratio and fasting glucose
was significantly decreased within exercise group. Muscle strength(back
strength) was significantly increased within exercise group and control
group. Flexibility(sit and reach) and insulin-like growth factor-1 was
significantly increased within exercise group. Exercise group was shown
that there were significant differences of percent body fat, high density
lipoprotein cholesterol and fasting glucose, compared with control group.

Our findings concluded the severity of obese elementary children. There
were significant improvements in percent body fat, body fat mass,
waist-hip ratio, muscle strength, flexibility, fasting glucose and
insulin—-like growth factor-1 in obese elementary children after golf

exercise program participation.
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fu

-
SEA 11-124)E ddoz2 AAeAT. A7t das AZZFAF(Body mass
o ol (g Aol 33 3], 1999)01 A Hyg 4

-
94 e A 1692

index, BMI)7} a3 ® 2 859
32 A Ao §la tgE FrzEadd ot
A A3te] %5 (Exercise group)¥ & A+ (Control group)o @ ZFz} 84 F- A uf

4 .
ATUAAEL Z2a Fo] A X AT B 34, NERE FEI o

Aot AwHoR Fel Agstgon, Bas nidel o F4Y At 4%

Neb Felqg AZadrh. Atz AAA 4L <Table 1>% 2t}

Table 1. Physical characteristics of subjects

Age Height  Body weight BMI Jofat
Grou n
F (yrs) (cm) (kg) (kg/m’) (%)

Exercise 8 10.55£1.05 145.6316.04 47.90+896  22.42+2.83 30.32+5.14

Control 8 10.68+0.52 146.68+5.87 47.76+5.26  22.14+1.27 31.65+4.72

Values are Meanz*standard deviation.
BMI: body mass index, ‘%fat: percent body fat.

2. 44 AA

B are AAF e oww 4R 2
ZA

Ao Ho7h Al
ERRies )
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Group classification

Exercise group (n=8) Control group (n=8)

U U

Pre test

Body composition
- Body weight, Body mass, index, Percent body fat, Body fat mass, Skeletal

muscle mass, Lean body mass, Waist-hip ratio, Basal metabolism rate

Physical fitness

- Muscle strength, Muscle endurance, Flexibility

Blood lipids
- Triglyceride, Total cholesterol, Hight density lipoprotein cholesterol,

Low density lipoprotein cholesterol, Fasting glucose

Growth hormone

- Growth hormone, Insulin-like growth factor-1

4

Exercise program

Golf exercise program (3days a week for 12weeks)

U U

Post test

Body composition
- Body weight, Body mass, index, Percent body fat, Body fat mass, Skeletal

muscle mass, Lean body mass, Waist-hip ratio, Basal metabolism rate

Physical fitness

- Muscle strength, Muscle endurance, Flexibility

Blood lipids
- Triglyceride, Total cholesterol, Hight density lipoprotein cholesterol,

Low density lipoprotein cholesterol, Fasting glucose

Growth hormone

- Growth hormone, Insulin-like growth factor-1

Figure 1. The experimental design
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Table 2. Golf exercise program

Period Intensity
Component (weeks) Contents (RPE)
Warm-up 1~12 Static and dynamic stretchin
(10min) v &
Address : 5 repetitions x 10 sets
Half swing : 10 repetitions x 20 sets
1~6 ] o 11~13
Full swing : 10 repetitions x 20 sets
Main 9 hole rounding after 6 weeks x 1 time
exercise
(100min) Address : 10 repetitions x 10 sets
Half swing : 20 repetitions x 20 sets
7~12 ] o 13~15
Full swing : 20 repetitions x 20 sets
18 hole rounding after 12 weeks x 1 time
Cool-down . . .
(10min) 12 Static and dynamic stretching
WaF(Lean body mass), &% A W& (Waist-hip ratio), 7] % A} = (Basal metabolism
rate)S A3
A AFe Ae 9 AU HAd 24 F8F F AT 24 g
JENIX(-sAHAI Y 2=, Korea)E °l&3te] FA4st91, F4E As(kg)s A m)e
AFxoz2 yrol AAZFAFE AMstAn. AARER AALZF, =427, AAD
g, ERARE V) 2gAES A9dAag S of&d AW AT 41712 Inbody
720(Biospace Co., Korea)S ©]&3}o] =4 3}9 ).
2) A¥
AY 9oz ¥ (Muscle strength)¥ A 52 (Muscle endurance), 314
(Flexibility) & =43t
1) =4
Zde ot wade ogde 2439
o}# (Grip strength)& FA43st7] fa A= A M2 A A ol & o
Aduwre Hen FBe 4dadA 24 3 B 150 448 $AHE A4z
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et

4 AEBS FE8to] -80°Col| B#A3 | FA AW (Triglyceride) ¥ & FH2HE
(Total cholesterol), ¥ %= A w+¥l Z g ~H = (High density lipoprotein cholesterol),
AL e Aokl Zg ~H = (Low density lipoprotein cholesterol), &% &3 (Fasting
glucose), A& =ZE(Growth hormone) % & AR A< A -1(Insulin-like
growth factor-1)¢] 55 A9, TAAAES 2ZAE A2AH (glycerol
blanked method), & Zd~HZS T4 (enzyme method), 12 % A g8 g A
£ Aegs AW (direct selective method)& ©]&3  dAFslst-1d A
(OLYMPUS AU5400, Japan)E AF&3te] EA4 3831, AWE Add FH A&
Friedewald, Levy & Fredrickson(1972)¢] &2 (LDL-C=TC-HDL-C-TG+5)& ©| &3}
of Attt T8 d93S HKWY(hexokinase method), A& & 2% S GH Daiichi
kitOUNCSTRA, USA)E Al&3ste] WAHAHAM 454 (Immunoradiometric  assay,
IRMA)o 2 ®A39 1, dedFAAdAAA-12 IRMA IGF-1 kit(Immunotech,
Qg'

France)& AH&3to] WA A Y4 W (Radioimunoassay, RIA) S & 4184

5. A5 A3

L AGE Q3 =AY A5 42 PASW(Statistical Package for Predictive
Analytics Soft Ware) 18.0 74 Z 2 18-S AF&3to] ool ¥ (Mean)d Z+H

2}F(Standard Deviation)& At

e
QL
K
i
dlo
i)
s
o,
ShiA
1%
QL
2

2) EEgE 22y el A-F ZAYEA d@ A9 o Aol AFL 919

3) ExEEs ZEaY Fo A5 SAYHA digd JAHE 1 Aol AFES A
Independent t-testZ 2 A 3%l th
4) 7¥Ad e A 3 FoFTe a=.052 HAAsS
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V. a7 2%

12570 2% T2aY Fol A-F WARY FF ol dolns] 9%
—L

rif

A

o

’

of, AAxFe AF FAMAYA AT ALFAF, AALE, AALHE,
B

d3ts o 2 ==

Mo

5
al
A% AW 2 Fol@ Aol vhehtA gol Awe] B4l FuH

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

Group
Variables

Exercise (n=8) Control (n=8) t P
Body weight (kg) 47.90+£8.96 47.76%5.26 .038 970
Body mass index (kg/mZ) 22.42+2.83 22.14+41.27 .245 .810
Percent body fat (%) 30.32£5.14 31.65+4.72 -537  .600
Body fat mass (kg) 14.99+4.83 15.26+3.76 -127 901
Skeletal muscle mass (kg) 17.68+3.21 17.30+2.78 .258 800
Lean body mass (kg) 33.26£5.35 32.54+4.61 715 776
Waist-hip ratio 0.90+0.03 0.90+0.02 -092 928
Basal metabolism rate (kcal)  1087.88+116.05 1072.50+99.71 284 780

Values are meanzstandard deviation.
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o] & HF9o W3 <Table 4>, <Figure 2>%
2o A W HJ52d, Ase Ad HelA 12F & 793 Aol7F vEubA] &Sk
a1, Fek g Aol HFAAME frefg Aolrt YERYA] @t

Table 4. Comparison of Body weight after 12 weeks

Body weight (kg)

Group
pre post t p
Exercise (n=8) 47.90+8.96 47.01+9.40 1.599 154
Control (n=8) 47.76+5.26 47.79+6.11 -.023 983
t .038 -195
p 970 .848

Values are meanzstandard deviation.

m -
50 L
=
=
]
-E" 0t OExercise
= Ocontrol
=y
o
o
m
a0 b
20

pre post

Figure 2. Comparison of Body weight
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127718 2=Z¢F Z20F o & AAdFA 79 ¥t <Table 5>, <Figure
ASAY, AAdFATE Jd oA 1257 F F9g Aol 7k

B
BhubA] Sokar, e 1 Aol AFoME Fo 3 2ol 7k yERuA] S ok

Table 5. Comparison of Body mass index after 12 weeks

Body mass index (kg/mZ)

Group
pre post t p
Exercise 22.42+2.83 21.99£3.16 1.637 146
Control 22.14+1.27 22.15+1.84 -.015 .989
t 245 -126
p 810 901

21 r
& 23
E
S,
o
=
o
_E 2 | OExercise
s OControl
L]
E
=
-
(]
2 o}

20

pre post

Figure 3. Comparison of Body mass index
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127718 2285 2209 3ol T AW ES] ¥t= <Table 6>, <Figure 4>
o 2o Ad Ul AFA, AALELS A 1257 T FosA FAa(p=.009)

o 3 Apo]l AFAME 125 Foll Fod A(p=.023)7F HERSE

ot
ol
23
=
fiva)

Table 6. Comparison of Percent body fat after 12 weeks

Percent body fat (%)

Group
pre post t p
Exercise 30.32+5.14 28.55+5.79 3.569 009
Control 31.65£4.72 34.88+3.94 -1.594 .155
t -537 -2.553
p 600 023
d[] -
=023
35t /=009
g
=
=1
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Figure 4. Comparison of Percent body fat
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Table 7. Comparison of Body fat mass after 12 weeks

Body fat mass (kg)

Group
pre post t p

Exercise 14.99+4.83 13.75£5.10 3.879 006
Control 15.26+3.76 17.45+4.02 -1.203 268

t =127 -1.610

p 901 130
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=006

18 |
=
==,
@
< 16 |
E .
- OExercise
]
"'%'_‘. OCantral
(=} 14
oo

12 F

10

pre post

Figure 5. Comparison of Body fat mass
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Table 8. Comparison of Skeletal muscle mass after 12 weeks

Skeletal muscle mass (kg)

Group
pre post t p

Exercise 17.68+3.21 17.96+3.20 -1.174 279
Control 17.30£2.78 17.01+1.82 273 793

t 258 728

p 800 478
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Figure 6. Comparison of Skeletal muscle mass
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Table 9. Comparison of Lean body mass after 12 weeks

Lean body mass (kg)

Group
pre post t p
Exercise 33.2615.35 33.61+5.24 -1.232 258
Control 32.54+4.61 32.09+3.13 258 .804
t 715 .706
p 776 492
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oy DExercise
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Figure 7. Comparison of Lean body mass
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Table 10. Comparison of Waist-hip ratio after 12 weeks

Waist-hip ratio

Group
pre post t p
Exercise 0.90+0.03 0.88+0.03 3.862 006
Control 0.90£0.02 0.89+0.05 .622 554
t -.092 -.059
p 928 .954
1
=006
2 09}
=
=
ﬁ OExercise
'E oCantral
3
08
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pre post

Figure 8. Comparison of Waist-hip ratio
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Table 11. Comparison of Basal metabolism rate after 12 weeks

Basal metabolism rate (kcal)

Group
pre post t p
Exercise 1087.88+116.05 1111.00+129.89 -1.092 311
Control 1072.50+£99.71 1062.13+67.47 276 791
t 284 944
p 780 361
1300 r
- 1200 }
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Figure 9. Comparison of Basal metabolism rate
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Table 12. Homogeneity test between groups at the start of the investigation
on physical fitness

Group
Variables

Exercise (n=8) Control (n=8) t P
Left grip strength (kg) 23.71+5.82 20.76£4.49 1134 276
Right grip strength (kg) 24.85%4.99 21.09+4.07 1.653 121
Back strength (kg) 45.55+7.31 48.56+8.95 -737 473
Sit-up (times) 36.13+10.97 29.38+9.86 1.294 217
Sit and reach (cm) 4.63+4.42 5.79+1.75 -.685 505

Values are meanzstandard deviation.
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Table 13. Comparison of Left grip strength after 12 weeks

Left grip strength (kg)

Group
pre post t p

Exercise 23.71+£5.82 25.14%3.84 -1.183 275
Control 20.76%4.49 20.94+5.78 -159 878

t 1.134 1.710

p 276 109
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Figure 10. Comparison of Left grip strength
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Table 14. Comparison of Right grip strength after 12 weeks

Right grip strength (kg)

Group
pre post t p

Exercise 24.85+4.99 25.49+3.97 -.705 503
Control 21.09+4.07 20.66+5.88 500 633

t 1.653 1.924

p 121 075
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Figure 11. Comparison of Right grip strength
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Table 15. Comparison of Back strength after 12 weeks

Back strength (kg)

Group
pre post t p

Exercise 45551731 52.50+13.42 -2.724 030
Control 48.56+8.95 62.19+14.34 -2.746 029

t =737 -1.395

p 473 .185
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Figure 12. Comparison of Back strength
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Table 16. Comparison of Sit-up after 12 weeks

Sit-up (times)

Group
pre post t p
Exercise 36.13£10.97 39.25+11.09 -1.238 256
Control 29.38+9.86 29.12+10.08 168 871
t 1.294 1.911
p 217 077
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Figure 13. Comparison of Sit-up
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Table 17. Comparison of Sit and reach after 12 weeks

Sit and reach (cm)

Group
pre post t p
Exercise 4.63+4.42 6.94+4.75 -2.409 047
Control 5.79£1.75 6.43+4.37 -.588 575
t -.685 225
p 505 826
10 ¢
=2=.047F
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E
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'E OcContral
w
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Figure 14. Comparison of Sit and reach
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Table 18. Homogeneity test between groups at the start of the investigation

on blood lipids
Group
Variables
Exercise (n=8) Control (n=8) t P

Triglyceride (mg/dL) 60.75+23.62 63.75+16.25 -.296 772
Total cholesterol (mg/dL) 173.38+22.12 154.75+26.43 1.528 149
High density lipoprotein . .
cholesterol (mg/dL) 58.65+11.60 49.00+7.13 2.005  .065
Low density lipoprotein 102.58+24.70 93.00+22.39 812 430
cholesterol (mg/dL) R RN ' '
Fasting glucose (mg/dL) 90.00+3.78 93.63+4.14 -1.829 .089

Values are meanzstandard deviation.

- 37 -



A ol & FAAW WI= <Table 19>, <Figure
, RAEE A WelA 125 F fFo g zol7t

B
BhubA] Sokar, e 1 Aol AFoME Fo 3 2ol 7k yERuA] S ok

Table 19. Comparison of Triglyceride after 12 weeks

Triglyceride (mg/dL)

Group
pre post t p

Exercise 60.75+23.62 58.75+20.80 166 873
Control 63.75£16.25 54.50+21.23 .850 424

t -.296 404

p 772 692
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Figure 15. Comparison of Triglyceride
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Table 20. Comparison of Total cholesterol after 12 weeks

Total cholesterol (mg/dL)

Group
pre post t p
Exercise 173.38+£22.12 164.50+20.51 1.407 202
Control 154.75+26.43 155.63+22.68 -109 916
t 1.528 821
p .149 425
260 r
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Figure 16. Comparison of Total cholesterol
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Table 21. Comparison of High density lipoprotein cholesterol after 12 weeks

High density lipoprotein cholesterol (mg/dL)

Group
pre post t p

Exercise 58.65+11.60 59.08+11.25 -173 .868
Control 49.00£7.13 47.75£8.41 537 .608

t 2.005 2.281

p .065 039
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Figure 17. Comparison of High density lipoprotein cholesterol
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Table 22. Comparison of Low density lipoprotein cholesterol after 12 weeks

Low density lipoprotein cholesterol (mg/dL)

Group
pre post t p

Exercise 102.58+24.70 93.67+£19.88 1.536 .168
Control 93.00+£22.39 96.68+14.82 -.756 474

t 812 =377

p 430 712
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Figure 18. Comparison of Low density lipoprotein cholesterol
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Table 23. Comparison of Fasting glucose after 12 weeks

Fasting glucose (mg/dL)

Group
pre post t p

Exercise 90.00£3.78 87.63£3.46 2.378 049
Control 93.63+4.14 94.25+7.01 -488 .640

t -1.829 -2.398

p 089 031
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Figure 19. Comparison of Fasting glucose
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Table 24. Homogeneity test between groups at the start of the investigation
on growth hormone

Group
Variables
Exercise (n=8) Control (n=8) t P
Growth hormone (ng/mL) 1.44+1.37 0.91+1.57 710 490
Insulin-like growth factor-L. 1,29 51 1179 57 3042513985  -1.934 092
(ng/mL)

Values are meanzstandard deviation.
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Table 25. Comparison of Growth hormone after 12 weeks

Growth hormone (ng/mL)

Group
pre post t p

Exercise 1.44+1.37 2.04+3.48 -435 677
Control 0.91+1.57 0.41+0.39 1.188 274

t 710 1.321

p 490 208
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Figure 20. Comparison of Growth hormone
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Table 26. Comparison of Insulin-like growth factor-1 after 12 weeks
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Insulin-like growth factor-1 (ng/mL)

Group
pre post t p
Exercise 179.91+£179.57 211.64+28.51 -3.647 008
Control 304.25+139.85 282.00+46.19 1.123 298
t -1.934 -1.351
p .092 211
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Figure 21. Comparison of Insulin-like growth factor-1
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