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£ SR BE AY Fold JAE el FAME AET F AP A

sttt oAbl A1A1% 542 <Table 1>3 2t}

Table 1. The characteristics of subjects

Group n Age(yr) Height(cm) Body weight(kg) BMI Body fat(%)
Exercise 10 15.70+0.48 175.47£4.52 86.72+10.00 28.11+2.51 26.51+4.16
Control 10 15.70+0.48 172.88+6.73 86.04£17.85 28.31+4.81 26.55+7.77

values are meanz*standard deviation

2. SAFE R
1) 485

(1) AlAz=A
AAZAE A%, Bone Mass Index(BMI), Body fat(%)3} <& %S =A%

A A7) A8 224 7] (Bioelectical impedance analyzer, GIF-891, Korea)Z A}-&3}$1th.
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Holth(u3], 2003). 971 &5 F 1504 457742 A Al 94a2] 60%, 57l A]
8F7HA A At 70%, 9FolA 125744 A w49 80%= A543 @7
2 suzted, A F &7 503 %8 AlFsto 1254 13039 A +E 7HA
3 metronome®] 93] WALE B AASATE A HAIHE 2~3E o2

m, SI4E Sset® ot 7 set7b EW F 1383 F4S AASATh B AT
e S50l s9HA B AS Adste] A A FAdE &F

Aol gt A fet] AuFEE A7) TEox 59 AAG

FEIE FEANAY EAT 108 &5 ZE O FolstA eka 0F, 125 o

i 1

AH L AASAA NS a2 A7l FRE AT FAAYN EZE
> <Table 2>9F #a, AAA AP+ L <Fig. >3 20t
Table 2. Rope skipping exercise program
order contents
warm-up .
(10min) stretching
- d 5 .. L exercise interval
training period %HRmax  repetition/min 5 o set duration
) pre-conditioning (5days) 50 walking exercise on treadmill, 10~ 15min
main
exercise 1~4weeks 60 50~70 2min 5 1~2min
5~8weeks 70 80~100 3min 5 1~2min
9~12weeks 80 110~130 3min 5 3min
cool-down tretchi
(10min) stretehing

- 14 -



Blood sampling Blood sampling
& &
Measurement Measurement

~_~ ~_~

Oweek 4weeks 8weeks 12weeks
) I I )
Exercise Rope skipping exercise (Sdays/weeks)

group
(n=10) 60% HRmax 70% HRmax 80% HRmax
Control

group .................|..................|..................

(n=10)
Fig. 1. The experimental design
3. A543
Hood3E Y 4% 25 SPSS ver. 12.0% o]&39 Hkel Hit(Mean)

9 ¥ FH X} (standard deviation: SD)E AbEshal, 1257k #2490 2497 +%59

R
371 918l paired t-tests AAlSHAa, A 3 AW Aol & ATy 2

,

independent t-test& AAlstAth 7HE Y HAS A% FoFT2 5% = 3T

- 14 -
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1) Body weight
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Table 3. Comparison of body weight

Body weight(kg)

Group
pre post t D
Exercise 86.72+10.00 85.2319.57 2.870 0.018"
Control 86.04+17.85 86.74+16.65 -0.532 0.608
t 0.105 -0.248
p 0.917 0.807

values are meanzstandard deviation, *: p<.05

88 * Il Exercise
87 = 1 Control

86 |~
&

83
& -
81 -
80

Body weight (kg)

pre post
Fig. 2. Comparison of body weight, *: p<.05



2) Body fat(%)

Body fat(%)< <Table 4>9 2t} 5ol &5 & Ui rdes A4S
gout 4w U foAE gL, $ETH FAT BIE FIAAE wolA gt
Table 4. Comparison of body fat(%)

Body fat(%)
Group
pre post t D
Exercise 26.51+4.16 26.09+5.62 0.444 0.668
Control 26.55+7.77 27.60+7.64 -2.012 0.075
t -0.014 -0.503
D 0.989 0.621
28 Il Exercise
27 [ 1Control

& 26
S
= 25
“; 24 -
b= 23
m 2

21
20

pre

post

Fig. 3. Comparison of body fat(%)

1



3) Muscle mass

e AT A d - &) v A= <Table 5>9 Zh AT
A 2F F 3o £FS AT F94E A %3, W dIE B
HOoZ fFoatg Holx gkt
Table 5. Comparison of muscle mass

Group Muscle mass(kg)
pre post t D
Exercise 60.10+£4.79 60.55+4.01 -0.973 0.356
Control 58.0317.60 57.90+7.93 0.221 0.830
t 0.729 0.942
p 0.476 0.359
66 Hl Exercise
o 64 [ 1Control
=<

> 62 |-

2 o[-

g 58 |-

o
S 56

= 54
= 5 |

50

pre post

Fig. 4. Comparison of muscle mass
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2. EFAAAREY W3

1) 84 TG(Triglyceride) ¥ 3}

4% 8% TGO ¥dhe <Table 6>3 Zth 574 &5 F HAd

oM w2 s ZAdE HIoH FoAAE HolA ooki, Ewd FAT

= AR frod AolS HERHA ook

Table 6. Comparison of triglyceride

Group Triglyceride(mg/dl)
pre post t D

Exercise 133.20+37.84 113.9+48.66 1.352 0.209
Control 135.2+43.44 130.4+40.03 0.499 0.629

t -0.110 -0.828

D 0.914 0.418
160 — Il Exercise
140 |+ L1 Control

120 |~

Triglyceride (mg/dl)
&g
I

pre post

Fig. 5. Comparison of triglyceride

- 1d -



2) TC(Total cholesterol)d ¥ 3}

Wlow oAt wAsA oka, EEad AT E FAA S

UEREA] ookt

Table 7. Comparison of total cholesterol

TC(mg/dl)
pre post t D
Exercise 172.70+£32.47 159.50+25.41 1.618 0.127
Control 170.60+24.24 172.10+25.72 -0.205 0.842
t 0.164 -1.102
D 0.872 0.285

Group

180 — Il Exercise
160 [ 1Control
140
120 |—
100 |—
80 |-
60

Total cholesterol (mg/dl)

20
pre post

Fig. 6. Comparison of total cholesterol

14



3) HDL-C(High density lipoprotein)¢] % 3}

HDL-C®] W3} <Table 8>3 #t}. &ewold= FAd ol g Zoj& B
ojA Fotout, SATAA = 49.95£9.12mg/dlol A 38.85+650me/dlE HF A3} A
wste] v FEE<ODS YEudY. Ad geAd= dd AT
(38.85:6.50mg/d) % Hlwate] kel A 52.36+11.23mg/dlE  frolstAl w2 FF

(p<0D= “ehh A

Table 8. Comparison of high density lipoprotein
HDL-C(mg/dl)

Group
pre post t D
Exercise 51.09+4.87 52.36+11.23 -0.438 0.672
Control 49.95+9.12 38.85+6.50 4.351 0.001**
t 0.348 3.292
D 0.732 0.004™*
w0 p< 01
80 - * % Il Exercise
70 [_1Control

HDL cholesterol (mg/dl)
5
I

pre post
Fig. 7. Comparison of high density lipoprotein, #*: p<.0l

- N -



4) LDL-C(Low density lipoprotein)¢] ¥ 3}

, SAHCRE
o gk xpol & LR A kT
Table 9. Comparison of low density lipoprotein
Group LDL-C(mg/dl)
pre post t D
Exercise 111.38+£29.14 102.11+£23.79 1.058 0.317
Control 110.30+£19.31 112.17+20.05 -0.265 0.797
t 0.098 -1.022
D 0.923 0.320
g B0 BN Exercise
w 120 [_1Control
E 1o
g 100 |—
g 0
E 80
: 70 =
2 oL
50

pre post

Fig. 8. Comparison of low density lipoprotein
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Table 10. Comparison of lumbar 1

Lumbar 1(g/cm”)
pre post t D
Exercise 1.08+0.13 1.11+0.10 -1.866 0.095
Control 1.13+0.19 1.12+0.19 0.679 0.514
t -0.639 -0.161
D 0.531 0.874

Group

1.2 — B Exercise
1.15 1 Control

L1 =
1.05 |~

0.95 [~
09 I~
0.85 I~
0.8

Lumbar vertebrae 1 (g/cm?2)
|

pre post
Fig. 9. Comparison of lumbar 1
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2) Lumbar vertebrae 2(L2) ¢ ¥ 3}

L29] W3l= <Table 11>3 24 573 FAT EF Jd oA Fxt= &
s koka, 5T TAT lx FAHSE foe Ao]lE YERNA &gt
Table 11. Comparison of lumbar 2

Grou Lumbar 2(g/cm”)

P pre post t D
Exercise 1.14+0.13 1.14+0.10 -0.254 0.805
Control 1.21+0.20 1.20+0.21 0.749 0.473

t -0.8%9 -0.673
D 0.386 0.509

é 12 — Hl Exercise
@ LIS 1 Control
A\ 1.1

s 105
s 1

1

o 095
E 09 -

g 0.85
3 08

pre post

Fig. 10. Comparison of lumbar 2



3) Lumbar vertebrae 3(L3) ¢ ®#3}

139 Wal= <Table 12>9 2t} $E M= &% A 1.13+0.13g/cm’¥} W] 235}
o] $% T 117+0.13g/cm’E 98 Z7Hp<05)E HYon, EAT YdAE o
A2 Jehx &gttt 530 BAT T EAFOR 98 2o]E e A

o okt

Table 12. Comparison of lumbar 3

Lumbar 3(g/cm”)

Group

pre post t D
Exercise 1.13+0.13 1.17£0.13 -2.930 0.017"
Control 1.19+0.17 1.20+0.18 -1.794 0.106
t -0.779 -0.536
D 0.446 0.598
x: p<.05
*
T 12 — Hl Exercise
> LIS [_1Control
- 11
8 1.05
S 1
b
o 095
_‘gﬁ 09
5 0.85 [~
- 0.8

pre post
Fig. 11. Comparison of lumbar 3, *: p<.05
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4) Lumbar vertebrae 4(L4) ¢ #3}

L4¢] W3}= <Table 13>3 Zoh FETolr= &5 A3 Haste] S7bd <
S BAoy sAALE FAE YERHA Fok

o o5 Ao E YEA ket
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o
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Table 13. Comparison of lumbar 4

Lumbar 4(g/cm”)

Grou
D pre post t D

Exercise 1.09+0.12 1.12+0.10 -1.621 0.139
Control 1.17+0.17 1.20+0.19 -1.467 0.176

t -1.292 -1.192
D 0.213 0.249

12 — Il Exercise
1.15 ] Control

L1 [~
1.05 =

0.95 —
09 -
0.85 -
0.8

Lumbar vertebrae 4 (g/cm?2)
|

pre post

Fig. 12. Comparison of lumbar 4
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5) Femoral neck ¢ w3}

AR #UE A <Table 14>% 2ok 53 BAT 2F 9 ol
A A7 BARA BRm, LETH BAT QR FAHOE fo3 AT

b

LERHA gkt

Table 14. Comparison of femoral neck

Femoral neck(g/cm?)
pre post t D
Exercise 1.16+0.10 1.15+0.09 1.097 0.301
Control 1.13+0.13 1.10+0.09 1.875 0.094
t 0.508 1.180
D 0.617 0.254

Group

=
bo
|

H Exercise

1.15 1 Control
1.1

1.05 |~

0.95 |~
09
0.85 -

Femoral neck (g/cm?)

o
oo

pre post

Fig. 13. Comparison of femoral neck
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<Abstract>

Effects of rope skipping training on body composition - blood lipids

and bone mineral density in overweight high school students”

Her, Moon-Ho

Physical Education Major
Graduate school of Education, Cheju National University
Cheju, Korea

(Supervised by professor Lee, Chang-Joon)

The purpose of this research is to examine the effect of long-term rope
skipping training on body composition, blood lipids and bone mineral density in
overweight high school students. 20. subjects were divided into control(CON,
n=10) and rope skipping(EXE, n=10 ) groups. The protocol rope skipping
training program was 500~2000 repetitions/5days/12weeks. Body weight, %body
fat, blood lipids, and bone mineral density(BMD) of all subjects were measured
at 0 and 12week of exercise. All data were expressed as mean and standard
deviation by using SPSS program, and Paired and Independent t-test was

performed to test the significant

* A thesis submitted to the Committee of the graduate school of Education, Cheju National University in

partial fulfillment of the requirements for the degree of Master of Physical education in August, 2006.
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levels of differences within and between groups. significance was set at the
p<.05. Body weight was significantly decreased after training within EXE
group(p<.05). %body fat and muscle mass showed no significant difference
within and between groups. There were no significant difference in TG, TC,
LDL-C within and between groups. However, HDL-C level was significantly
decreased(p<.01) in CON group, and compared with EXE group(p<.01) after
experiment. Lumbar(L) 1, 2, 4, and femoral neck was not significantly increased
by training in this study. However, with respect to L3, BMD was significantly
increased after training within EXE group(p<.05). In summary, the present
study has shown that long—term rope skipping training can lead to an decrease
in body weight and increase of BMD in L3. especially HDL-C level was not

decreased after training compared with CON group.
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