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ABSTRACT

Influences of Aerobics Exercise on Body
Composition and Isokinetic muscular function in

middle—-aged women

Kim, Do-Kyung
Advisor : Prof. Young-Doo Won Ph.D.
Major in Physical Education,

Graduate School of Education, Chosun University

This study was conducted to examine the effects of the walk-running exercise
programs on body composition and isokinetic muscular function in 30

middle-aged women. As a result of analysis, the following conclusion was

drawn.
1. Body composition-related factors

1)As for the pre-test of such body composition as weight, %body fat, WIR,
BMI, and LBM among groups, there was no difference between exercise group
and control group, but some increase or decrease was shown in the post-test.
As for the difference between pre-test and post-test, %body fat, WHR, and
BMI showed some increase or decrease, suggesting the positive effect of aerobic
exercise on body composition in middle-aged women, whereas there was no

difference in all factors in the control group. As for the increase and decrease



of change, the walk-running group had more effects than the walk group.

2. Isokinetic muscular function

DIn the extensor and flexor of 60°/sec maximum muscular strength, the
pre-test among groups showed no difference between exercise group and control
group. On the other hand, the post-test showed a significant difference in
extensor for exercise group and control group and in flexor for walk group and
walk running group. Also there was a significant difference in flexor(R) between

pre—test and post-test.

2In the extensor and flexor of 607/sec peak torque to body weight, while the
pre-test among groups showed no difference between exercise group and control
group, the post-test showed a significant difference in extensor(R) for control
group and in extensor(L) for experiment group and control group. There was a
significant difference in flexor(R) showed for control group and walk-running
group and in flexor(L) for both experiment group and control group. There was

a significant difference in flexor(R) between pre-test and post-test.

3In the extensor and flexor of 1807/sec maximum muscular strength, while
the pre-test among groups showed no difference between exercise group and
control group, the post-test showed a significant difference in extensor(R) for
walk-running group. There was a significant difference in extensor(L) between
control group and walk-running group. There was a significant difference in
flexor(R) for both exercise group and control group, and in flexor(L) for

exercise group. There was a significant difference in extensor(R) and flexor(R,



L) between pre-test and post-test.

In the extensor and flexor of 180°/sec peak torque to body weight, while the
pre-test among groups showed no difference between exercise group and control
group, the post-test showed a significant difference in extensor(R) for
walk-running group. There was a significant difference in extensor(L) and
flexor(R) for control group and walk-running group and in flexor(L) for exercise
group. There was a significant difference in extensor and flexor between

pre—test and post-test.
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<Table 1> Comparison of physical characteristics between three groups

. CG(n=10) WG(n=10) WRG(n=10)
Variable — — _

X S X S X s
Age 49.2 7.19 47.6 6.17 51.4 1.78
Height(cm) 1542 7.20 156.2  4.03 1564 374
Body weight(kg) 6281 466 6270 574 63.67 1.50
Body mass index 2684 2.0 2067 194 2738 094
Body fat(%) 3361 3.01 3112 201 32.80 1.28
WHR(ratio) 92 04 90 04 92 .01
Lean body mass(kg) 4164 435 4328 3.26 4430 3.04

<WG @ Walking Exercise Group, WRG : Walking and Running Exercise Group, CG
. Control Group> WHR @ Waist-to-Hip Ratio

_14_



2. A3 A

¥ ¥

-Walking Exercise Group : 10 Control
-Walking and Running Exercise Group : 10 Group: 107

¥ ¥

A T4

b (zh2, 7Hal)

2125 9) (212, Z44)

¥ .

-Walking Exercise

Control Group

-Walking and Running Exercise

¥ .

A T4

A [ CAn— A

21251 9) (212, Z44)

<Figure 1> Experiment Design
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3. FAET
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o AelM AbEE ZFF SH =T <Table 2> B #Hhep Zt}

<Table 2> Measure instruments

Item Instrument Country  Manufacturer
Height - Height, Autocursor
. . KOREA
Weight Weight measurng

Body %body fat

Composition
LBM In-body 3.0 KOREA Touch
WHR
Electro control
Muscular Strength Humac Norm USA

system
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LA $AE B2 40%~70%004 ARAeE $EFEE SN
A vgrow, $EUEE F 352 AN A4 $F Zeag A4

ACSM(2006)¢] T4l oA FAk&es 3 A Polar Heart Rate
Analyzer(Polar Electro OY, Filand)E 2zF&3she] E3x4ut Hel oA
AAstgon, $EZR Y AP GEHA CHEUZ2L FHAM oF
AF-E AAZEA] AAlskg e, FAAQ R E 2RO <Table 3>3%

<Table 4> A H& nle} 2}

A. Walking Exercise Program

Level | Period Intensity Frequency Time
1-2 30min
| 40% THR 3times/week
3-4 40min
5-6 45min
I 50% THR 3times/week
7-8 50min
9-10
m 60% THR 3times/week 50min
11-12

<Table 3> Walking Exercise Program
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B. Walking and running Exercise Program

Level | Period Intensity Frequency Time
1 40min walking
| 2 40% THR 3times/week 50min walking
3 40min fast walking
4 50min fast walking
5 20min walking, Smin
running x 23]
6 20min walking, Smin
il 50% THR 3times/week running x 23]
7 20min walking, 7min
running x 23]
3 20min walking, 7min
running x 23]
9 10min walking, 10min
running x 23]
10 10min walking, 15min
running x 23]
m 70% THR 3times/week
10min walking, 20min
running x 23]
11-12
10min walking, 20min
running x 23]

<Table 4>Walking and running Exercise Program
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5. A5 A
o] Ao ATmATE FAZE YA SPSS Version 1202 o] &3}o]
AATFRT TEY 275 HiH(X) 2 FFAHS)E AET &%

T AOlPFE WS t-testE AEFB O, W 7 Aol E o}
o
A
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of ojm\d JIFe vA=7IE FEsky] A Aew 4 A v
£t

1) A% (Weight)

=
2
)
rir
Mo
offt
2

<Table 5>o A B nle} o] Ao WM L%
B e T FAALE {3 Aolg HolA wskou, AVIelME
S$E A 6270+5.74kgol M &% T 61.38+557kg o2 1.35kg7tadte] £
Aow Fod Fo7h ehRth(p<00D). A7l/gErEeAe &% A
63.67+1.50kgol Al &% F 6068+1.20kg o2 299kg 7t adte] EAH R &
o35k Zol7b gl AeE Ve THp<00D). Fe 7F BiEA Aol E M
A AR A B EAGeR felg Folr) gl Aoz U

Epte.

<Table 5> A& (Weight)

Pre Post
Item Group X S X g t p
CG 0281 4.66 63.49 4.82 -1.453 180

weight WG 02.70 574 61.38 557 4.861 .001::

WRG 03.67 150 00.68 1.29 10.903 .000

(ke) F 149 1150

J2 .363 332

o p<001
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ocG BWG OWRG
64 63:67 6349

62

61.38

60

L

58

pre post
<Figure 3> pre—post test of Weight

2) AANE(%Body fat)

<Table 6>°A Hi= e} o] AAWES] W= HFTIoAA +F
A7 5 T FAHLE FoT 2olE Holx| @stov AT e
& A 31124201%001 4 % F 2864+2.0%1 02 248% 74kl EA A
o8 #93% oyt Y AT vERGI(p<00D), Arl/dEr ol %
&5 A 3280£1.28%04 £ F 29.64+158% 2 3.16%74 k0] EA
o= §938 zol7} Y AL F VERGTHp<.001). ek 7 HiA] xfolE
vk A3 AP A = SAA R fo sk Zolrt glile, AREA
At E EAH R FoJg Ael7t A A2 WERETHp<.00D). AFEA
S Ay, HgEawy AE, vET Av)/gEr)a gt BAde=

FA® o7l Qi Ao ek
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<Table 6>%Body fat

Pre Post

Item Group X S X g t p
CG 3351 301 3382 354 — 897 393
. WG 3112 201 2864 201 4831 0017
%body sk
WRG 3280 128 2064 158 14.944 000
fat F 3.068 11.871
P 063 000 (CG:WG, CGWRG)
L < 001
OcCG HBWG NWRG
36
34 33.82
32
30 29 64
28
26
pre post

<Figure 4> pre—post test of %$Body fat

3) dgdo]%E 9 H](Waist to Hip Ratio)

_4

<Table 7>o|4 B whe} o] el Saule] Wa: weFad 2
ZAN &% A% &5 Fr BAdez fo@ Jolg molx ggon),
A7)/l e S5 A 92+ 0lelA] & ¢ 90+ 0222 00284
ol BAHOL FoF Fol7b Ui Ao VEETHp<00D. Pe 7+ 3
A Aol Wi A AAFANAE BAROE Fold Hol7t 99
o, AEAANNE BARCE RF Aot Y Aoz eyt
(p<0D. AFEAZ A, WLFTH A7)E 7o) BAHLE folF Aol
gl Ao vet
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<Table 7> WHR

Pre Post

Item Group X S X g t p
CG 92 04 92 0 688 509
WHR WG 90 .04 88 .02 2.162 .059***
. WRG 92 01 90 .02 5.839 .000
(ratio) F 2.141 6.026
b 137 007" (CGWG)
o p<01, T p<001
oce mwWG DWRG
;
0.9
0.8
0.7

<Figure 5> pre—post test of WHR

4) A A A FA 5 (Body Mass Index)

<Table 8>c]A ®Wi= nfel o] BMIS W3l v $Eolr &5 A3}
TE FE SAALE {od AolE HolA o}, AVTAME F
A 25.67+1.94kg/m 1A $% ¥ 25031.79kg/m° 2% 0.64kg/m 745}l
AR R Fo3t Zolrt v Aoz VeI (p<001), A7)/ 2E 7)ol
ME &% A 2738+ 9kg/m’A A £F F 2604+ 73kg/m’ o2 1.34kg/m”
Haste] EAHR g Aolrt e Ao® WERRTHp<00D). He
ZF Aol g wlwg Ad APHAZARS AR A RFE FAH R Fofg A

o7} i Aow Ve,
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<Table 8> BMI

Pre Post

Item Group X S X g t p
CG 2684  2.05 2694 225 -.976 355
WG 2567 194 2503 1.79 5.139 001
BMI WRG 27.38 .94 26.04 73 6.841 000
F 2.568 3.118
Jo 095 .061
T p<001
OcG BWG WRG

30

26.04

25

T

L

20

<Figure 6> pre—post test of BMI

5) A A (Lean Body Mass)

<Table 9>l A B Afel o] AR ¥te HlFLdA &5 A7
TE FE SAALE {od AolE HolA o}, AVTAME F
A 4328+326kgol A $-F F 44.08+373kgLE 08kgErlele] EAAHO®
folat Zol7t g Aoz VERGEI(p<0l), A/ /EE ]l &F A
44.30£3.04kgel Al £ F 4598+263kg o F 168kgE7lele] EAH 0w

e Aol Qi Aoz vhehRThp<OD. AW % BREA FolF M

At AP E FAH LR fodh Aol 7k §lRlo, ARSI AR A =
FAALRE fost A7k = AR YERT(pb). AT A,
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AL
4

2.

o

+71%
1) 60°/sec peak extensors(Right)

<Table 10>°|A] B #Ee} Fo] 60°/sec peak extensors(R)2] ®3}&=
g ol e 2 d 84.00:9.7814 8 F 90.20+ 22NmSE 6.2Nm
S7bete] FAA R froldt Aot Sl Ao® UERL(p<OD), A7
A= 5 A 85.90+1515Nmol A & = 94.20+11.53Nm2 & 83Nm%
7hske] EAAo® gt Zol7) Sl Ao ®: UER e (p<ol), A71/E
2] 7] 2o A= 85.60+5.05Nmel A &5 F 94.80+12.09Nmo =
92Nms7tele] SAA o2 FoF Zol7t = Ae® WEbstH(p<oD).

A b HA] 2ol & gk A3 AP AR AMSHAL B S AA 2

B o Aol7t gl Ao tehgrh

o
e A

<Table 10> 60°/sec peak extensors(Right) (unit : Nm)
It G Pre Post ;
em roup X S X S D
CG 84.00 9.78 90.20 22 -3.493 007"
60pealk WG 8590 1515 9420 1153 -3.345 .009™
WRG 85.60 5.05 9480 12.09 -3.343 009"
(R) F 367 2.951
D .696 .069
o p<ol
OCG HBWG WRG
95
90.2
90
85.9 g5.6
85 84 X
80 \\ \\
pre post

<Figure 8> pre—post test of 60°/sec peak extensors(R)
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2) 60°/sec peak extensors(Left)

<Table 11>l B nl9}t Zre] 60°/sec peak extensors(L)e] W3} H]
+ETAAME & A 8040+172I1NmolA 5 * 8750£19.14Nmo =
7INms7tele] SAA o2 st 2olrt Sl Ae®: YEE(p<05),
A7l ME &% A 7970:1642Nmol A &% F 93.30+1855NmO &
136Nm<7tate]  SAH o2 o3k zol7t Qe FoE  YEyoH
(p<05), A7l/EE7]rel e 5 A 8590+#2003NmelA  #5 F
9720+16.11INm 2% 11.3Nm%7}ste] A4 22 fo)3k 2ol7 & AL
2 YEETHE<05). " 1P HitA] 2ol & Had A AR AR AR

2 etk

AR BE EAHOR FF Aot g AL

<Table 11> 60°/sec peak extensors(Left) (unit : Nm)

It G Pre Post ;
em roup X S X S D
CG 80.40 17.21 8750 19.14 -2.814 020"
60pealk WG 79.70 1642 93.30 18.55 -2.865 019
WRG 85.90 20.03 9720 16.11 -2.773 022"
(L) F 491 2578
D 617 .094
Y p<05
oca BWG DWRG
95
90
85
80
75 \ \
70 L L
pre post

<Figure 9> pre—post test of 60°/sec peak extensors(L)

_29_



3) 60°/sec %BW extensors(Right)

<Table 12>°4 Hi&= npe} Zre] 60°/sec %BW extensors(R)2] ® 3l
H sl e 5 A 1337021589% % & & 143.00£17.21% 2=
93%5 7t FAACE froldt Aolrh Sl Aloe®m YERETHEp<OD.
| b ata] ZpolE HaLgh A3 AP ARl AFSHAL B SAA O R

3 Aol7l e Aow et

o
(o
N

.

Ho
lo
ot

<Table 12> 60°/sec %BW extensors(Right) (unit : %)

Pre Post

Item Group X S X S t p
CG 13370  15.89 143.00 17.21 -4.378 002"
60°%6BW WG 137.00 2445 145.40 2561 -1.561 153
®) WRG 13700 27.09 145.00 23.08 -1.907 .089
R F 21 919
D .803 A11
o p<ol
ocG mWG SEWRG
150
145.4 145
145 |
143
140 f
135 r 133.7 \
130 L
pre post

<Figure 10> pre—post test of 60°/sec %$BW extensors(R)



4) 60°/sec %BW extensors(Left)

<Table 13>°|4 Hi& wkel o] 60/sec %BW extensors(L)e] ®3}=
H s ol e &5 A 12850427.06%9 4 & ¢ 140.20+2953% S =
11.7%F7 skl SAA ez #F48 Aol7b Sl Ae®: Wega(p<05),
AT AME 5 A 127.70+2547% A 5 F  143.30+£36.26% .=
156%Z71ate] EAROE o8 o7l i A0 Z e O (p< 05),
A7) /Eel 7o Ae 5 A 137.60131.87% 4 5 & 150.70+ 34.68%
o® 131%%7tele] EAF SR froldt o7t = Aem uEu
(p<.05). A&t 2F HatA] 2ol S HlwFE A3} APFHHASE AMSHAL BF F

AHoz Fo8 Aol §li A ow vhehgvh

<Table 13> 60°/sec %BW extensors(Left) (unit : %)

It G Pre Post ;
em roup e S e S D
cG 12850 27.06 14020 2953 2923 017
OOCBW WG 12770 2547 14330 3626  -2342 0447
o WRG 13760 3187 15070 3468  -3214 011"
L F 514 1.179
b 604 323
t o p<05
OcaG BWG WRG
155
150
145
140
135
130 8.5
1os ]

pre post

<Figure 11> pre—post test of 60°/sec %$BW extensors(L)
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5) 60°/sec peak flexors(Right)

<Table 14>|4 H¥= v}¢} o] 60°/sec peak flexors(R)e] W3l H] &
Ei, A7 E #F A3 5 T FAHLE FoF AolE HO
Al gRko, Ary/gE]v)aelMe &% A 4750665NmolA  F *
56.50+5.48Nm .= 9.0NmE7tste] SAA o2 fogt Apo|7} v Fo=
WERSTHp<00D. e 3P Harz| Zfol& Mg A3 AR A= F
AF oz Fo& 2017} AU, AFHAAME SAX R FoF
o7} e Ale® YENTH(p<03). AFHS A, HEEod A2U)/Ee

P el EARCE FolF Aol7h Qi Ao vehgrh

f
[
24

<Table 14> 60°/sec peak flexors(Right) (unit : Nm)

It G Pre Post ;
em roup e S e S D
cG 5010 522 1760 622 1.701 123
— WG 4690 843 5200 863 ~2.050 071
WRG 4750 6.65 5650 548 1818 001"
(R) F 609 4143
b 551 027" (CGWRG)
L p<05, " 1 p<.001
OCG BWG NWRG
55
50.1
50
45
40
pre post

<Figure 12> pre—post test of 60°/sec peak flexors(R)
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6) 60°/sec peak flexors(Left)

<Table 15>°4 HE vle} o] 60°/sec peak flexors(L)e] W3l= H] &
ErodAe 2% d 46.5026.52Nmel A 5 ¥ 51.00£10.14Nm 2 = 45Nm
S7bete] TAA R froldt Aoyt Sl Ao® UERaL(p<05), A7
M= &5 A 4450+515Nmel A £5 § 49.80+4.42Nmo = 53Nm% 7}t
sto] FAAL®E o7 Aol7} = Aew: YEE o (p<0h), B71/4d
Aol Mt &% A 48104709Nmol A £F F 5260+660Nme % 45Nm
S7bete] EAA o R FoF Aot = Ao UERHHp<05). "d 1h
A 2ol S HIIFE Adp APAFARSE ARSHAL BF SAHOR 79 %
Aol7b Y= Ao ® YERsi

<Table 15> 60°/sec peak flexors(Left) (unit : Nm)
Pre Post

Item Group X S X S t p
CG 4650 6.52 51.00 10.14 -2.407 039"
60pealk WG 4450 515 49080 4.42 -3.026 014"
WRG 48.10 7.09 5260 6.60 -3.015 015
L) F 1770 2,648
D .190 .089
t o p<05
OCG BWG WRG
55
50
45
40
35
pre post

<Figure 13> pre-post test of 60°/sec peak flexors(L)
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7) 60°/sec %$BW flexors(Right)

<Table 16>°14 HEF nke} 2Fo] 60°/sec %BW flexors(R)2] ¥ 3= H]
TEToAAE F A 73.0024.78%0 A &F F T890+8.27% 2 E 59%%
7Vale] EAF o8 #2353 2oz} i Ao® YENS L (p<05), B7)/Ed
7ol M= F A 7650£13.44%° A1 -5 * 86.80+1252% 2% 10.3%%
7bste]l A E Fo3 Aot e AowE YENTHp<05). e 1F
ol & Wlwe Azl AL AL A BAASE F% Zolrt fidend,
AP A = EAR LR o F Zol7t Sl Ae® UERTHp<05).

AT A My Av)/EelvE el $AHSR fofg Apolrt

<Table 16>60°/sec %BW flexors(Right) (unit : %)

It G Pre Post ;
em Toup X S X S D
CG 73.00 478 78.90 8.27 -2.660 026"
60°%6BW WG 7550 1385 8270 13.33 -1.989 .078*
®) WRG 7650 1344 86.80 1252 -3.121 012
R F 208 4220
D 814 025" (CG:WRGQG)
Y p<05
mfelc mWG WRG
90
85
80
75.5 785
75 ' \\
73 \
pre post

<Figure 14> pre—post test of 60°/sec %$BW flexors(R)
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8) 60°/sec %BW flexors(Left)

<Table 17>+ HiE o] 60°/sec %BW flexors(L)2] W3} HET-
M= & A 73.60+10.73%°1 4 -F F 81.30+1546% 22 7.7%%F 7}3)
o AALE FF Zo7b v Aem e A(p<0D), E7ldA e
A 71.80£549%0 4 2% I 79.80:696% 0 % 8.0%Z7}ste] EA A
Fo8k zpol7t = Ao VERGE O (p<05), A7)/ @] 7] A=
A 77.10£10.15%01 4 %5 F 83201921% 2% 6.1%=7ste] A%
Frol gk 2ol7k e Aom UEutHp<0b). JHe 1P xolE H
T, AR AReE AREHA BR BAH R {98 Zelr)h gle A

epste.

Mo
oft

lo
off
>}L

Mo
)

lo
o

rir

=
o

Ik
lo
ht

<Table 17> 60°/sec %BW flexors(Left) (unit : %)

It G Pre Post ;
em roup e S e S D
G 7360 1073 8130 1546 203 06
- WG 7180 549 7980  6.96 2619 028
WRG 7710 10.15 8320 921 o744 023
(L) r 1.826 2,862
b 180 075
Y p<05
OocG mBWG NWRG
90
85

|

pre post

<Figure 15> pre-post test of 60°/sec %BW flexors(L)
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9) 180°/sec peak extensors(Right)

<Table 18>°|4 HI 7ro] 180°/sec peak extensors(R)e] W3} H] &

57, A7EA &% A3 £% Fr EAReEZ £9% B molA
gerovt Ayl gelv|dol e &5 A 47.60£7.53Nmo Al 5 * 5580
+10.28Nme 2 82Nm<7tste] AH o= fFo3 Zol7t S+ Zle=

e 0D, A% 2 FitA Aol E ume A3 AARAAE FA
4oz fo@ o7t Yo, AFAANNE BAHLE % Aol
boe Aes UeEdt(p<05). AFAE A, weETs 47/9¢7]
o BARCE fe% Fol7t Qi Aoz vhehgeh

N

~
Y

<Table 18> 180°/sec peak extensors(Right) (unit : Nm)

It G Pre Post ;
em roup e S e S D
cG 1360  6.36 1730 634 2112 064
— WG 5070 831 5120 514 1212 256
WRG 4760 753 5580 10.28 3882 004
(R) F 452 3551
b 641 043" (CG:-WRG)
top<l0B, T p01
OcCcG BWG NWRG

60

N

pre post

<Figure 16> pre—post test of 180°/sec peak extensors(R)
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10) 180°/sec peak extensors(Left)

<Table 19>°]A H+E= vl o] 180%/sec peak extensors(l)e] WH3}+=

FAALE

(p<.0D), &A71/E2]7]

£9.74ANm2. = 6.1Nm
ERTH(p<.00).

Lo
25

of¥

Zl_ )

FAALE Folt Aol §le A

A3 2F F5 FAA2E F93 AolE HoH
& A 4350£9.11INmel 4 &+& F 47.10+9.17Nm 2.
g Ao} 7l
ME L% A 46.40£9.02Nmel A % F 5250
7yste] BAH R Fog zelrt glE Aoz

g A AFAAARSE ALFA AL
=

0] =
AR -

ARSI

olo
5 )\}]\'

ERg L

<Table 19> 180°/sec peak extensors(Left) (unit : Nm)
I G Pre Post
tem Toup X S X S t p
CG 4350 911 4710 917 -4.469 002"
WG 4700 698 51.90 7.06 -2.189 .056
180peak ¥
WRG 46.40 9.02 5250 9.74 -2.876 .018
L) F 020 3335
p .980 .051
top<0B, T p0l
OcaG BWG NWRG
55
51.9 52.5
50
47 .1
45 435
40
35 x\ x\
pre post

<Figure 17> pre—-post test of 180°/sec peak extensors(L)
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11) 180°/sec %BW extensors(Right)

<Table 20>]4 Hi= nFe} o] 180%/sec %BW extensors(R)e] ®3}=
Hl5w, A7ddAes &5 A3 &5 F5 SAHLE Fo% Zol&
HolAl @sko, Arl/gdelrlwd s &5 7 77.10£1656%14 & F
89.00+16.01% 2.2 11.9%%7}ste] A A2 Fgt Zol7t v Ho=
e THp< D). Je 1F FtA] ZolE Bluld A3 AR M= A
Aoz Frolgt Aolrt glleu, AFFHAN M= FAHLE fFo7E 2o
b= Aoz Uehst(p<os). AMAS 23, Hf-sod 27]/2e7]

T el FAALRE FoF Zolr) sl Ae® JENT

N

<Table 20> 180°/sec %$BW extensors(Right) (unit : %)

It G Pre Post ;
em roup < s < s P
CG 76.90 8.90 7370 10.65 2.160 .059
180%BW WG 8260 18.13 8720 11.30 -1.030 330
WRG 7710 1656 89.00 16.01 -4.411 002"
(R) F 460 4219
D .636 025" (CGWRG)
top<l0B, T p01
OcG BWG NWRG
90
85
80
75 .
70 L \\
pre post

<Figure 18> pre—post test of 180°/sec %BW extensors(R)
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12) 180°/sec %BW extensors(Left)

<Table 21>°]A H& #Fe} o] 180%/sec %BW extensors(lL)9] ®¥3}&=
T A &% T BALeE Fo3 Zolrh fidonh
HEroAE &% 2 67.70211.61%004 5 & 7570+11.78% 0%
80%57tstol TAALRE o Aol7l Q= Ae: WEREAL(p<00D),
& A 74.40+14.39%°1 4 -5 & 86.50+12.03% 2=
121%F 7 sto] SAA o2 freldt Zpol7) Sl ez WEETH(p<00).
FAHCE Fodt 2
y4d o)

I
Ao, ARFHA M = FAH R {7t A

N

N
A BEA Aol wlad A A AL A =
]

17} sl= Aoz v

<Table 21> 180°/sec %BW extensors(Left) (unit : %)

It G Pre Post ;
em roup e S e S D
CG 6770 1161 7570  11.78 -6.281 000"
180%BW WG 76.00 1462 8230 11.63 -1.886 .092***
@) WRG 7440 14.39 86.50 12.03 -5.595 .000
L F 039 7.043
D .962 003" (CGWG, CG:WRG)
p<01, T T p001
oca BWG EWRG
85 |
80 |
75 |
70 | _
65 \ \
60 = L
pre post

<Figure 19> pre—-post test of 180°/sec %$BW extensors(L)
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13) 180°/sec peak flexors(Right)

<Table 22>9]4] H¥ nuFe} 2] 180°%sec peak flexors(R)¢] W3} H]
+ETAAME F A 2580+594NmlA & ¢ 281046 76Nmo =
23Nms7tele] SAA ez frefjt zolrt Sl Ae®E WEE(p<05),

A7l e 5 A 3010 1872NmelA 5 $ 3520+4.76Nme =
5INmE7tele] A o® frolgh Zol7) = Aoz Yo (p<05),
Az /el A E 2% A 27.60£7.32Nmoll Al 5§ 34.10#6.92Nm 2
% 65NmT7tete FAASE #FYF Aol7l e Aem UEwHT
(p<.00D). A& 2+ HitA| ol & HuF A ARdFHALAME FAHCR

FA® Fol7t Ao, AFAANALE FALCE §AF Aol7h

ric

O 2 VERGTHp<O0D. AMSH S AT vRsaw AV, v srd A
A/grelsle kol BAHLR felg Aolsk ol Ao epde.
<Table 22> 180°/sec peak flexors(Right) (unit : Nm)

It G Pre Post ;

em roup X S X S D

CG 2580 594 2810 6.76 -3.023 014"
180peak WG 30.10 872 3520 4.76 -2.460 .036***
WRG 27160 7.32 3410 6.92 -6.482 .000
(R) F 299 7.489
p 744 003" (CGWG, CG:WRG)
fop<0B, T p01, T pl001
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oca BWG NWRG
36
32
30.1
o8 7.6 28.1
24 -
pre post

<Figure 20> pre—post test of 180°/sec peak flexors(R)

14) 180°/sec peak flexors(Left)

<Table 23>+ HE nlel o] 180°/sec peak flexors(L)e] W3}E H
TETAA 2E AT 2F FE FAHLE FT AolE HolA gsko
W, A7 el e % A 3070£5.52Nmoll A 2% 5 34.10+247Nme &2
3ANmE7Fste] EAIH 22 foldk Aol7t lE AR WEREIL(p<05),
A7) /g7 Fel s % A 27.701658Nmol A €% F 32.60+5.0ANmo
2 49NmF7tete] FAAHSR foJg zel7h e AeE JEyT
(p<.001). Ht b HrA] 2ol & Mgt A AMAAAMNA = FAX SR
Folg Ael7h gl ovh, AAFHAAAME FAH R Fog Ael7t e
Ao 2 YEPGHp<00D). AFAZS Ax, H$

=29 A7), WeEe
A7 /@) el AR folF o7t gl Ao ekt
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<Table 23> 180°/sec peak flexors(Left) (unit : Nm)

Pre Post

Item Group X S X g t p
CG 2730 7.76 2540 5.66 1.318 220
WG 3070 552 3410 247 -2.596 029"
180peak .
WRG 2770 658 32.60 5.04 -5.168 .001
L) F 773 10215
D A72 000" (CG:WG, CGWRG)
f o p<05, 7T p<.001
acaG BWG NWRG
36
32
28 : L
vs & \\
pre post

<Figure 21> pre—post test of 180°/sec peak flexors(L)

15) 180°/sec %BW flexors(Right)

<Table 24>4 HE= bl Zo] 180°%/sec %BW flexors(R)e] W3l A

ZIiEellM s A3 - e SAHLE FYF xolE HolX Ege

o

L vl A F A 40.7027.30% A1 2-F  F- 44.90£861%6 0%
4.2%57kste] SAAH LR w7k zel7) e Aoz e AL(p<0), 2
7V/gEl 7] A 25 d 45.10+15.03%0 A1 25 - 52.10+1325%60. %
7.0%57kste] SAA LR w7t zel7) = Aoz vETH(p<oD.
W@t Hat A zpolE MR A AP AM = FAH LR o7 2Ho

oot AT AL BARLR fF Aol

F

o
s

30,
i
P
o
ht
=
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STHp<Ol. AFEA 29, weEEs 27% o] FAROR §9%
Fol7h Q= AoE vebu

<Table 24> 180°/sec %BW flexors(Right) (unit : %)

Pre Post
Item Group X S X S t p
CG 40.70 730 44.90 8.61 3.194 o1
180%BW WG 49.10 14.43 57.00 9.70 -2.225 .053**
WRG 4510 15.03 52.10 13.25 -3.425 008
®) F 331 6.496
J2 721 0057 (CGWGQ)

top<l0B, T p01

aoca BWG NWRG

58

54

50

46

42

ol \\

pre post

<Figure 22> pre—post test of 180°/sec %BW flexors(R)

16) 180°/sec %BW flexors(Left)

<Table 25>+ B nlel o] 180°/sec %BW flexors(L)2] W3l H
TETAA 2E AT 2F FE FAHLE FT AolE HolA gsko
W, A7l e % A 49.2048.15%0 4 &% ¥ 55.2046.20% 22 6.0%
S7Vete] EAHo® o Aol7) e AR Ve I(p<05), A7)/ E

]

7l s 5 A 45.00£11.40%0°1 4 % F 51.1049.87% 2% 6.1%%
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FirA Aol ulms An AARAANE FAGeE folF Aelt ¢l
o, AFRAAE FACE fd o7t Qe Row vuhgn
(p<OD. AFAZ A%, WEELD 22, WeEE 27/LYE 3

o BARCE felF Fol7t g Aoz vhehgvh

3L

<Table 25> 180°/sec %$BW flexors(Left) (unit : %)

Pre Post

Item Group X S X g t p
CG 4420  11.82 41.20  8.09 1.409 192
180%BW WG 49.20 8.15 55.20 6.20 -3.078 .013**
WRG 45.00 11.40 51.10 9.87 -3.985 .003
(L) F 0.644 7719
p 533 .002**(CG3WG, CG:WR@G)
top<0B, T p0l
nca mWG = WRG
58
54
50
46
42
38
pre post

<Figure 23> pre—post test of 180°/sec %$BW flexors(L)
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2005). o el A W= AVldeldE &5 A 62.70+5.74kgol M
$% T 61.38+557kg® 1.32%kg# 29 a, A gr|rdE ¢% A
63.67+1.50kgel Al && F

60.68+1.29kg & 2.99kg7tasle], EAH 0w &
ogk Zol7k = ALE YUEE T (p<O0D). +87H2005)2 Bl 249

FEZOPAE AA S, AA TG fre gt Aol7t
Uebsithal Bastl o) o] 343](1993) Wwk o ge. diato® 145:7F
o] fraks % 9 it 3kge AFUHAE TP, HEHF(1993)e] AT
M= FEAEE e Z 1250 Fiks &5 & Hit 1.6kge] A Fol
2ttt RStk o Ay FHA2005), ©]#3(1993), FHsad
(1993)9] A4} LA etATt E3 AV 22 73(1.32kg) Bt} A7)

97 T2 T (29%ge)A AE i ¥ ) g o=z
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Aap EA4WA 2 AAAEQJ] TsFee 4%k 9EE shal gl FEHA
2 A o7 I FA(flexor)H Al (extensor)# Zpe} Z£EHI g T

A AxsIAHE A 5, 191). &3 554 25717 HANE 984
delet A A 7E2E Fa ol AFEEd Zof & e o
aeA H7tel &3 Haymes®t Dickinson, 1980). 554 %o 93

Hr7 a3 9 AFEgoeldr] Eggo] A ol o] &F AyEe] K
2 ¥ YlrH(Dave, 1982).

o] oA 60°/sec peak extensors(R) A7]TolAE &% F 83NmT
7V, A7)/EE7lEol s 6 F 92NmT7lske] BAH R Folgk Ao
7F e AL® e, extensors(L) A7|wol A= % F 13.6Nm%
7V, A7/ Tl A E &% F 11.3Nm%7tske] SAH oz f9 % Ao
7F e Aoz yeEyten, flexors(R) AV)/gdEl7|ddAE 26 F
9.0Nms7tele]  FAHC®E  freldt Aolrb e Zem: uEuta
flexors(L)ZA71FA A &5 F 53NmES7h A71/2e7|ddAs &5 &
A5NmE7bele] EAAo® frelqt Zol7h Sl Aoz uyEiEn. 28
180°/sec peak extensors(R) A7|/@g]7]) A= &% T 82NmZE7}6ld]
EAH oz §ost Zol7t 9 Aoz VEREI, extensors(L) A7)/EE

Nl s +F F 6INmE7tste] A5 R FoF Zol7) = Ao



2 vetst o) flexors(R) A7]ol A+ %5 % 5INm%7F, A7]/€E7]

T E $% 5 g5Nm=7}ele] EA R oZ £23F 2oy} g Aoz
el ol flexors(L) A7]ol A s % & 34ANmS 7, A7)/E] 7] ol A

t $E T 49NmE/lEel BAMCE fo@ Ao/t Qi Ao v
Gt oldd Ans 2AE FR005)E WA M daes leels

AolE Edfelds A A3 A= 60°/sec, 180°%/secoll A &H4A Al

o] HauE=AY FodtA Eetta Rastgoen 2 W S (2000)% 6
2 deET Fdel T4 2gd HAe a2nE #2443, 5=

o

60°/sec, 180%/sec®] &, +5 €34 LA HL EAVF
Bk B3 STk Bel et al1992)F 544 Eelolde T 4ol
FH9 Ao ¥ 129 Fhe AW YEAZe) Zuost @A Feolet

A F7verA k. ®a1st 2| Fiatrine et al,(1994)2 72~93A419] QW

o 8o 11.3%57kstden, A7145(118%)% At =27 59
(284%) % F7Fe Evha stglem, o]QlE F(200D) olo]ZHE Md
g aFolAe WAEHEES 2% FA HulE, A% TolA Tt
7F et Bal Spgivh gk of g s], B E(2004) 2 FddE A
o2 2473 flolEEd el d T} of o]

(PT), B 391(AP), T Fox
Haste] o] Ao &5 28 FTlek dAGte] o] ATE AASAL 3
t}.

o] <AF-olA 60°/sec %BW extensors(R) #7]/
103%E7Fstel  TAALc® o3t o7l e Aoem
extensors(L) Z7|ollMe &% F 156%57F 271/987Td e &%
- 131%57keke] AR o®  frod Aolrh e Aew: uEEa,
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gt Zol7F i Aoz JEhwal flexors(L) A7]olAe %5 & 80%

F ¥ 61%57)8te] AR e A
o7} Sl Ao®E vERwth 12]al 180°%/sec %BW extensors(R) A7|/&
I E $E T 119%F 7 ele] EARCR o3 Aol Y A
o7 Vel extensors(L) A7)/@8 7|3 e &% T 12.1%F7)81
AR freet Aol Sl Zle® YERLLL, flexors(R)A 7]/ € 7]
M= &% F 7.0%F715e FAHOR fo@ FFolsk g Aoz
B, flexors(L) 271ZolAE £% F 60%371, A7/ L TN
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T 61%Z7 5] SAH L
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>
rir
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= slx o] Frhstal el fFolAl= o
A& fradthE Bavb QAT 5, 1999). Joseph T(1995)¢] A T-o A
= WEAFY] &5 SUHgrhal BalskSd
™, Ninos 5(1984) €#4do] =5 &5 YWSHFe &Fo] F7k3n
2& Wt Slvh o] Aol M= A=) 60°/sec, 180%/sec®E F7F
Shol whel HuisdHoe] WA veutal, % ART &5 F 60°%/sec -
180°/sec %BW extensors, flexors”} ¥ S7Fst 222 YERY o2l A
FATEHR dAs o Ay AIHE AAst Uk EFT 60°/sec -
180°/sec %BW extensors, flexorsol Al A7]xH oy A7)/ g2 7] do 4 o5
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1) Body Composition &+ 2.¢]

(1) AAFd 5 Weight, %body fat, WHR, BMI, LBM©o] F@zte] ARz
A b A3 s diEa el Zolrh gileu ARFHAR AIpol A=
7t e Fane] Wbyl Sdvh ARH-ARS ZRo] WEhe] Ao A&
%bhody fat, WHR, BMIGI A Z7} & ghaso] §Aknd S5 Z2 9ol
s d el AAF g AR UAAAR drroals BEE Wil A W3}
7F Ak Wske] S A AU Eo Arl/adev]delA o Zavh 9
= e® yEE

2) Isokinetic muscular function

(1) 60°/sec Huj=He] A3 =LA Hebgh Abd HA
I iz el Zolrb gldeu AMFHAR A3 S s fELd i
b Bl folgk Zpolz Al EtollAlE Ve AU])-der]

olak Aol 7l AKUTh AFL-AFETL A= F2RGIA el a Aol7)

BE

of
UATE.

@ 60°/sec AFT A DA A2 F2A GO Al A 2
F ST xT 7 Zolrt gldevt AFEHAL
Yol o8 Fol7h U, ADelAE Adwn hrra §9

Ho

_52_



gt zkel7b Stk F (R CA = dxad A7]-ge7] 5] o8
zpol7h dlem, (L) AT e EFAAME Fojt zpelr)
AARTE AP AFTZRA A = FZ(RIAA 8 Ze]7} it

(3) 180°/sec =] A7} =] Hztk Abd HAF A7 57
et gkl Zpol7b @il evt ARSAA A3t AZR)IM = 2A7]-2E7 %
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Ao dt Aozl Ak E2RIME e tlEad BF o d 2
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(4) 180°/sec A5 Hl 2= o] Aap =o JEd A A
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223 272 $EL R Ao} dgen, FRLINAE $F
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