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Effects of resistance training method on body composition,
isokinetic strength and endurance, cardiopulmonary function,

anaerobic power in female judo players

Dong-Hun Choi, Dong-Chul Yeom, Min-sun Cho, & Joon-yong Cho*
Korea National Sport University

[Purpose] The purpose of this study was to investigate the effects of training methods on body
composition, isokinetic strength and muscle endurance, cardiopulmonary function, and anaerobic power
in female judo players. [Methods] Subjects performed weight training (n=10) and circuit weight training
(n=10) consisting of 10 sports items for 12 weeks. In order to analyze the effects of training, body com-
position, isokinetic strength and muscle endurance, cardiopulmonary function, and anaerobic power were
measured and the effect of training was verified. [Results] First, the comparison of body composition
between WT and CWT groups showed that significant interaction effect between group and period was
found in all variables (weight: F=1082.694, p=.001, body fat mass F=199.999, p=.001; skeletal muscle mass
F=2481.698, p=.001, and percentage body fat: F=496.246, p=.001). Second, there was a significant interaction
effect between group and duration in shoulder muscle strength and knee endurance (EPTL: F=6.598, p=.019;
EAPL: F=12.860, p=.002). [Conclusions] The result of this study showed that the interaction effect between
period and group was not significant according to the training method but the overall effect of the circuit
weight training group was more positive than the weight training group. Therefore, it can be concluded
that the 12 weeks circuit weight training can contribute to improve the performance of female Judo players
by improving body composition, strength and muscle endurance, cardiopulmonary function and anaerobic
power.

Key words: Circuit Weight Training, Weight Training, Judo, Isokinetic Strength, Cardiopulmonary Function,
Anaerobic Power, Body Composition

A 2

T

etal., 2002). £, F= 7= AH S vl oR o] Fof

= 7471 Aol $Le 4 3
ASEe] 18 54 flo] $Hole A7 2 e we

H
A& H a7 3t} (Korea Judo Association, 2018: Kim

1Y 2018, 11. 15.

Fd 12018, 12. 05.

AA &84 :2019. 01. 16.

* wAlAAE 238 (chojy86@knsu.ac.kr).

* o]l =R 2017FAE A Suistn A S kA A
LA el | Ye Hro}l FeaiE A,

2 34 71z 2F5H ] o] Aol AA 5= vl Fo F
= 22 35k (Norton & Olds., 2000). 53] §1& A%
Golden score7HA] 73 71& #llok 3t= &5 546 et 2
g3 227, AH 759 o] 4718 Eole Fadt
g9lolgka & 4= 9lth(Korea Judo Association, 2018;
Thomas at al., 1989; Bompa, 1993; Limet al., 2003).
glo] E Edlo|d (weight training) & FEAFES i
A AgFdor Z8v) 22789 F7HER op 2} &
He AT 78 § e E5AQ FZE O

2 28531 9rhH(Shin & Shin, 2010). A5 SI°|E E



N
—_
%9,
%
=
—
@
[}
-+
Q
—
—
O
070}
o
o

= o] E Eflo]d (WD) el 47| E(circuit) & &
S T8 Alold] FAR S H Aglele] A&A 0
55 olFaty g5t M E o E EFoly
(Circuit Weight Training) W] tlF5 1 it A7|E
flo|E Egjo]d-& 2 Z71e} 3 Slo|E Eglo|d o] F
3 AAA T & A AG A A7) 5 ol e 57t
£ 5202 /s A (Getmen & Pollock, 1981). &
gk A7) E SJo|E EgoldZ fJo|E EFo]d T & &
S ALESIA T IRME] e s B vhEsleg A
Aleb7] witoll 24178 S A7 e El = B o2k
SIS THFalls et al., 1980).
Kim et al.(2000)9] A7-ollA flo]E
9] 80% & =R 103 WHEs &5 TE57F 0% F

*‘JMlEﬂ 3% Frals AAsIaL, M7 E 9ol E Ede]

2 1IRM¢] 40% +% 4= 2 502 & 302 FAA
7h+ AEZE 1R A& A 28 A7 E
BT A QA Edold F o2 of 2 &
Al S71E A, A7 E slo| B Edlold Hdte
A AET AoiaA ] gt e %ol frefai <
7Feion A s s

r1r
=)
[
ol
%
T
Kl
x
kI
ol
%
T

M71E dlo|E Edeldo] £&7]5 nA= ETJrOH l
St A2 A3 EH Hermassi et al. (2017)< =
B ANFE Aoz A7 E Yo E Egﬂ oy

702 Lpro] AA3 A3 A7 E
@:hﬁléﬂE”@ﬂiﬂélRMé%ﬂ%%ﬁﬂ%7ﬁ
oS Wt ollz} & o]y, HA HAE 59 &
e 501:/5”]7&‘4:1_ H 339t} Kang(2016)2 HAt 7hF
A 14982 3oz A7)1E do|E Ego|d2 dAI
A AA TN A2 skt sdlen, Adds
Azkel 23t A7 Rk ok et H7) e BT FY

FU

Htka B8t} Lee et al. (2013)& thgtol A4
B o2 87 A7E o] E EgoldS HA

3 Ay ABd Y 34 S5 29 ey A3 BMIL
AA o] 7HaH o] g3Aolgtn Buaklt),
o3 ATES EY3) 2 u) A7) E 9o E Edo]y

The effects of circuit weight training 179

okl 14 4ﬂ#ﬂ*ﬂlli
AETeRA 2718 3ol Sleisknn

A7y
LN
2 A7 Kolehme] A% 59 izt £ H4E o
0.2 990l Folah] 27U A 4% 24 2 A3 vhal
FEE A RS AL AR 02 BT M

Table 1. Characteristics of subjects (Mean£SD)
Variables WT (n=10) CWT (n=10)
Age (years) 22.10+0.88 22.00+0.94
Height (cm) 164.79+8.12 167.94+2.73
Weight (kg) 72.06+12.62 71.64+4.62
Career (years) 7.97+1.19 8.45+1.64

Efjold ==

H0|E Eol<(WT) =273
FlolE Ego|d<&
B A =5 AAEHA
flo|E Eglo]d L% TEo 2+ 1. Situp, 2. Bent
over barbell row, 3. Bench press, 4. Power clean, 5.
Shoulder press, 6. Arm curl, 7. Deadlift, 8. Squat, 9.
Leg curl, 10. Leg extension 52| 107} $5ZES &4
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33528 Aol BAA 0.2 423 2ol 7} Liehitt
(‘ﬂ%' F=1082.694, p=.001; A A"z F=199.999,
=.001; 4% F=2481.698, p=.001; AALE:
F—496.246, p=.001).
Table 2. Changes of body composition
Group ~ WT CWT F »

Variables (r=10)  (n=10)

pre 1206 7164 T 4433 050"
Body +1262  +4.62 .
weight G 10.178  .005
4 6978

k o . sk
(kg) Post 1905 4560 TxG 1082.694 .001

pe 2281 1946 T 0171 684
FatFree 1 1800  +4.63

mass i 1862 G 3942 063
k . . sk
(kg) Post %3 4502 TG 199.999 001

4551 4811 T 257710 001"

Muscle Pr¢ [s5g6 1235
mass 4748 49.80 G 1.538 231
k . M ok
k&) Post 5 i1 TxG 2481698 001

pe 3298 2854 T 1650 215
Percent ¢ 1703  +4.96 .
body Fat G 7161 015
%) ot 3337 2143

1676 4571 TxG 496246 001

p<C.05, "pd.01, T'p<.001. (Mean=SD)

(T) =Time, (G)=Group, (TxG)=Time *x Group
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ZZ}(Table 3), EPTLOM BaAE AL AAHEF
6.598, p=.019). EPTR2 A&t} A 7]l 9] 3t A& =}
EA7} ATHEF=6.598, p=.373). wpe}r] F &2#HA
A3} A7 (F=18.104, p=.001)l &3 <] gt 2}o] 7}
o Zh Ak ) AP -AREZE] paired t-test 22 F
Ak 25 AR of vla) AR$of F7FeFATHWT: £=6.886,
p=.001, CWT: t=2.291, p=.048). FPTLE &3} A|
710l o3t Fa -8 27 YATHEFE=0.479, p=.498).
et F A5 23 A71(F=45.663, p=.001)°]
ofgl fof gt Apol7k giglon | 2+ Aok f AR -ARE7EE]
paired t-test 23 WT FHetito] AA o H]af ALl &
7V THWT: t=9.576, p=.001). FPTR2 {93} A
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71 €] '& }bj’: T} IATHE=0.002, p=.965).
JJr A7) (F=69.486, p=.001)¢l <]
frel gk 2po] 7} 2}91_0_&1, 7 ek AP AR paired
ttest 22 F Hek 2T Ao Hlg) Aol bkt
(WT: t:17.58 : p:.ooL CWT: £=2.507, p=.033).

Table 3. Changes of Shoulder Joint Strength (60°/sec)

Group  WT CWT
Variables (=10)  (0=10)
8730 10260 T  22.043 .00l

G 0013 909
(%BW) ¢ 10310 11920 .
oSt 411652 1700 TG 6598  .019

96.70  101.10 T 18.104  .001

F p

Hkk

ok

aom 72 Ak ) AP -AREZEY] paired t-test 23 F
Ak 25 AR of vla) ARof S7FFATHWT: £=2.317,
p=.046, CWT: t=5.236, p=.001). FAPR2 &3} 4|

719 o et a8 a7 A THEF=0.651, p=.430).
ek 3 2RS A7 A7) (F=21.748, p=.001)°]
ofsf frolgt tol 7k Ao, ZF ek W AR AR
paired t-test 23 CWT Hettho] AbA of H&| ALSof 3
7FeFSTHCWT: £=5.079, p=.001).

Table 4. Changes of Shoulder Joint Strength (240°/sec)

Group WT CWT

F
Variables (=10)  (n=10) P

pe 670 10110 pre 11690 112.3? T  53.608 .001
. ) 42885  £187
](%}yg\‘v) G 0013 909 EAPL G 29122 001
o post 11100 116.20 (%BW) 12020  141.10
+1238 42098 TxG 0834 373 Post 5779 11760 TG 1249 278
Pre 71064505 71961200 T 45663 .001™ pe 12120 12210 T 27007 0017
£10. +10. , £1844 2001
(F"ETB[{’V) G 11102 004 EAPR G 14631 001
o Post  86:60 8460 (%BW) P 12380  139.20
£1328 %1133 TxG 0479 498 0t 11920 41650 TxG 1015 327
Pre 7%(3) 78.4712 T 6948 .001™ pre 9070 9360 T 32784 001"
+7, £9, - £19.17  +1542
B G 13109 002 FAPL G 15172 001"
(%BW) Post 9140 8480 (%BW) 9500 11620
£860 860 TxG 0002 965 Post (1738 12010 TG 2418 137
(.05, "p<.01, 'p¢.001. (Mean+SD) pe 9060 9490 T 21748 001"
(T)=Time, (G)=Group, (TxG)=Time x Group FAPR © 11438 £15.75 s
EPTL: Extensor Peak Torque Left, EPTR: Extensor Peak (%BW) G 18.865 001
. : 0 10030  114.60
Torque Right, FPTL: Flexors Peak Torque Left, Post +11.79  +1449 TxG  0.651 430
FPTR: Flexors Peak Torque Right = =
p<.05, pd.01, p<.001. (Mean=SD)

—

2 & (240°/sec) W3}

WT%‘%E’% CWT ete] A4 2213 2] WslE v
ot A3}(Table 4), EAPLE R ez} Al 710l 2] 2t 52
FI7} GATHF=1.249, p=.278). w}&tx F &34
A3} A17]1(F=53.608, p=.001)°l 23] 2]t z}o]
unem Zk Ak ) AP AR paired t-test 2
I} CWT 3 ehato] Al o val] Abell Z71at S eH(CWT:
t=8.349, p=.001). EAPRS Az} A|7]of o] & 5=}
£ 5237 gIATH(F=1.015, p=.327). w&}A 5= &2
< A AP71(F=27.007, p=.001)°l &I} f-2] g Aol 7}
Aen, zF Jek g AP AR paired t-test 23}
CWT Fhito] A ef] H]af Abg-o]l Z7FaFATHCWT: t=
5.289, p=.001). FAPLS {3} A|7]o] o]t o a4
T A (F=2.418, p=.137). wetr = a4
A3} A 71 (F=32.784, p=.001)°l 28} 2]t 2}o] 7} o

~

AR 7

—\# olN Olfo FJ

(T)=Time, (G)=Group, (TxG)=Time x Group

EAPL: Extensor Average Power Left, EAPR: Extensor
Average Power Right, FAPL: Flexors Average
Power Left, FAPR: Flexors Average Power Right

2) Mzt 2= o =ZX|7=

(1) A7+ 424 (30°/sec) 3}
WT A9z CWT ko] Azt 282 Hsks vluwet
A3 Table 5). EPTE Akt A7)0 o] 52+ &3}
7} 1 THF=0.574, p=.458). wt&bA F &34 % A3
A71(F=10.063, p=.005)] <&l f2] 3t 2kl 7} 9l e
o, 2} F ek o AP -AFEZES] paired t-test 232 CWT
ko] Apdel| ] ARgel] F7FETHOWT: t=3.597,
p=.006). FPT+= A ©¥} A|7]¢l| <]3t F 528 g3} ¢l
ATHF=0.199, p=.661). wehx F Z3HZ 23} A7
(F=46.699, p=.001)°ll &3}l frel gt zfo] 7} 9iolom, 7}



At ) AP -AFEZEY] paired t-test A3 F Jd BF
AR HlEl] AR S7FSIATHWT: £=4.702, p

=.001,
CWT: £t=4.968, p=.001).
Table 5. Changes of Trunk Strength (30%sec)
Group  WT  CWT F »

Variables @=10)  (n=10)
303.60  321.30 T 10.063  .005

sk

Pre

EPT 17552 £53.32
G 0001 974

(%BW) post 33730 35430

Ol 45141 +3885 TG 0574 458

pre 20630 19620 T 46699 001"
FPT +56.81 +40.24 G 0,007 935
(%BW) post 22670 217.10 ' '

+56.34 #4357 TG 0.199 661

p¢.05, "pC.01, Tp<.001. (Mean+SD)
(T)=Time, (G)=Group, (TxG)=Time x Group
EPT: Extensor Peak Torque, FPT: Flexors Peak Torque

(2) A7t 2 (180°/sec) H3t

WT A&zt CWT Feke] 27 2213 <] ¥alE v
3t A7 Table 6), EAPE {7} Al7]] <] 3t 35214
A7 SATHEF=0.025, p=.877). WretA] + &5
A3} A)71(F=61.705, p=.001)9] <Jall f<] &k 2kl 7} <)
o, 7+ Jek Ul APA AR paired t-test A3 F
Ak B AR B3 ARel] S718FA THWT: £=6.650,
=.001, CWT: £=5.399, p=.001). FAP= {9Z} A]7]¢]
oo Ag A3 PATHEF=1.227, p=.283). w2}
31 F 23 AI71(F=11.074, p=.004)°l] &Jal &
gk Apol 7t il om, ZF Jek W) AP A2 paired

e}

o 4y o

Table 6. Changes of Trunk Strength (180%sec)

Group  WT CWT
Variables (0=10)  (n=10)

380.50 37080 T  61.705 .001

F p

Hk

Pre
EAP 43328 +54.89
G 2987 .10l
(7sBW) post 40390 40740
43128 45502 TxG 0025 877
pre 24730 26780 T 11074 .004™
(7BW) 26820  301.30 ' '

Post 15361 14335 TG 1227 283
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t-test 22} CWT Z ©ato] AbA o] H] 3] AlZo| Z71519)
THOWT: £=6.444, p=.001).

3)

>

2

ru
g

()

o 2R
A

(1) &34 2+3(60°/sec) 3}

WT F &2} CWT Fee] $34 <o HelE vwet
A3 Table 7), EPTLeA 528 237} lodth (F=
3.987, p=.061). WghH 5+ 31715 A3} A17] (F=20.368,
p=.001)°l ofaf fref g 2kl 7} sl em, Z ek i AL
A-APE7ES] paired t-test 23 CWT Fetato] AL o
H]&j Aol Z7FFAtHCWT: £=5.914, p=.001). EPTR
< @} A7l o gk F s g 7t SAeh(F=1.995,
p=.175). wetx F BT 23 A)7](F=13.535, p=
.002)¢ll oJ&lf fref gk zko] 7} A om | ZF ek W AP A}
Z7F] paired t-test 23 CWT Fdhato] AL o] Hsj AF
Fol Z7FFATHCWT: £=2.976, p=.016). FPTL 3
@3} Al7]of 93t B Ae g3t SITH(EF=0.125, p=
128). wEbA 5= ZaE A2 A17](F=38.347, p=.001)
o oJa frolgh zkol 7k gl om | 2 F ek W) AP -AR2E
9] paired t-test 22} F H BT A ] B3| AL

o, il
L

Table 7. Changes of Knee Joint Strength (60%/sec)

Group  WT CWT

F
Variables m=10)  (n=10) P
Pre 19220 217.50 T 20.368 .001%***
EPTL +29.62  +32.76

G L1322 301
(%BW) Post 20290 234.80
Ot 13667 43163 TG 3987 .06l

pre 19900 21610 T 13535 .002%**

EPTR 43732 42585

(%BW) post 21160 23600 G 0es Al
Ot 14126 3072 TG 1995 175
pre 11100 11470 T = 38347 .001%**

FPIL +11.52  £10.13

(%BW) 12630 127.80 G 0B0 63

Post 1407 2126 TxG 0125 728

e 1500 11920 T 17018 001%*
474 £19.92
FPTR G 0335 57

(%BW) o o 12760 12870
Ot 19507  +18.11 TxG 0077 784

(.05, "pl.01, TpC.001. (Mean+SD)
(T)=Time, (G)=Group, (TxG)=Time x Group
EAP: Extensor Average Power, FAP: Flexors Average Power

p¢.05, "pC.01, TpC.001. (Mean=SD)

(T) =Time, (G)=Group, (TxG)=Time *x Group

EPTL: Extensor Peak Torque Left, EPTR: Extensor Peak
Torque Right, FPTL: Flexors Peak Torque Left,
FPTR: Flexors Peak Torque Right
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Z7FATHWT: £=4.102, p=.003, CWT: t=4.909, p=
.001). FPTRE &t Al71 o gk 3528 E3471 91
THF=0.077, p=.784). we}x] = &35 2 A7) (F=
17.018, p=.001)°l oJaf fref gk zte] 7} gilom, 7 H et
W AFA -AFEZEY paired t-test A3 F A 25 AR
o Bl&l] AR5l /18I THWT: £=2.921, p=.017, CWT:
t=2.990, p=.015).

(2) €34 72 (240°/sec) H3}

WT H 2t CWT Aol &3 2x] 72 2] ¥lglE )
W3 A3Table 8), EAPLS Heta} Al 7] o3k 452t
& 2371 JAHF=12.860, p=.002). EAPRS Het3}
Al71e) ol gk e AtE ZA7F Th(F=1.228, p=.282).
uiehr] F 35 A3 A7) (F=28.260, p=.001)°l <3l
ol gh akol 7} ollom | 7 ek U AR -AFE7E] paired
t-test 22 F T BT ARl H]3| ARl F78tAT
(WT: £=3.575, p=.006, CWT: t=4.178, p=.002). FAPL
S A7) &gt Fs e 7L ITh(F=1.154,
p=.297). wetr F G3AS A2 Al7](F=15.347, p=
.001) el eJal frefgh 2kl 7} Al om | 2t ek i AR A
T 7t paired t-test 23 F I 5 AR o H]E) ARE

Table 8. Changes of Knee Joint Strength (240°/sec)

Group  WT CWT

Variables ®=10)  (n=10) F p
pre 22290 25330 T 112444 0017

EAPL +25.57  £30.30 G 23793 001"

(%BW) 23640  289.80 ' '

sk

Post ‘5410 12625 TG 12860 002

pre 24680 25130 T 28260 .001
e £24.59 3250 .

G 4881  .040
(VoBW) ot 26290 29030
Ot 198590 14694 TxG 1228 282

pre 14860 15600 T 15347 0017
3326 +26.54
FAPL G 292 .10

(7BW) pogt 15900 18250
Ot 19868 +44.14 TxG 1154 297

ok

pre 15130 15670 T 50832 0017
2921 42247
FAPR G 305  .098

(%BW) - o 16470 17880
Ot 13531 12696 TxG 0593 451

o S7FFATHWT: t=4.446, p=.002, CWT: t=2.904,
p=.017). FAPRE { &3t A7]¢l gt 528 Z37}
AATHF=0.593, p=.451). WepA 5 Z34d 5 A7 A7)
(F=50.832, p=.001)°l ¢Jaf FoJgt =Fol7} gilomn,
Zh A W) AP -AREZE] paired t-test 23 F A Z
T Aol vl ARl S7FeFATHWT: £=3.722, p=.005,
CWT: t=6.425, p=.001).

MEHTIS HE

WT Azt CWT Ao Al #7529 #sks vwg 2
I Table 99, VOsmaxe J&} A 7] <3t Foz-8 &
7 GAHF=2.337, p=.144). v}t + 915 2
3} A171(F=17.960, p=.001)°l 2l&] f<] 2t 2ol 7} A
o 7b Ak Ul AP -AFE7Ee] paired t-test 22 CWT
Fekto] Ao B&) Argel] Z7FstATHCWT: t=7.025,
p=.001). VE= J&# A7) &3t A28 2371 13
tHF=1.519, p=.234). Wb F G345 A3 A7) (F=
14.802, p=.001)°l| &I} frelgt 2ol 7} il o, 7+ 3
ok W AR A7) paired t-test A3 CWT Fehito]

Table 9. Changes of Cardiopulmonary Function

Group WT CWT
Variables (0=10)  (n=10)
Pre 43.29 43.51 T 17.960 .001

VO,max +335  43.12
(ml/kg G 16.403  .001

Jmi 4338 4721
min) - post 4307 4296 TxG 2337 144

Pre 90.51 94.90 T 14.802 .001

£1626  +11.70
VE G 278 113

(t/min) ot 0573 10812
oSt 11508 2031 TG 1519 234

ok

F p

Fxk

Hk

pre 17260 17260 T 13670 002
HRmax 635 4556 .

G 1624 013
(bpm) pogt 17360 17950
oSt 1775 1504 TG 1301 269

pre L0 106 T 27666 001"
063 072
RER G 21771 .001
Post 12 106
+040  +0.63 TG 0042 840

p¢.05, "pC.01, p<.001. (Mean+SD)

(T)=Time, (G)=Group, (TxG)=Time x Group

EAPL: Extensor Average Power Left, EAPR: Extensor
Average Power Right, FAPL: Flexors Average
Power Left, FAPR: Flexors Average Power Right

pre 04860 67180 T 60.420 .001"
Time +4398  +56.53
G 27058 001
(sec) Post 65950 72680
oSt 14300 46729 TG 3678 071

sk

p¢.05, "p<.01, "'pC.001. (MeanSD)
(T) =Time, (G)=Group, (TxG)=Time *x Group



ARl B3] ARSol] Z71BFATHCWT: £=3.393, p=.008).
HRmax= @2 Al7]0] &gt 4528 27 Sileh(F=
1.301, p=.269). wetx] 5= &35 27 2171 (F=13.670,
p=.002)°l| <] f-2l ek 2ol 7} A oH, 2 Feh of A
AFZ7Ee] paired t-test 22 CWT 3 @gto] ARA o] H]3]
ARl Z7FBIATHCWT: t=3.475, p=.007). RERE 3
o} A 7ol o gt e atg Z a7t SIATHE=0.042, p=
840). webA = 23S A3 A7) (F=27.666, p=.001)
o o&l| o] g Abol 7} Al om, Zh ek uf AP -ARETE
9] paired t-test 22} WT Feqto] AL of] H]3)) ALl &
7FFATH(WT: £=5.220, p=.001). Time2 H&3} A]7]
o oJgt A5 a8 I} GIATHF=3.678, p=.071). w2}
A F B85 23 AI71(F=60.420, p=.001)°l 23}
ol gk Apol 7t A om | Zh F ek A AR paired
t-test 23 CWT 5 ©to] Abd o H] &) AbSof] Z7}sk5A
H(CWT: £=8.009, p=.001).

Fotay melof Hal

El

WT A e2 CWT H ¢ Ak ohef o] W& v
g A¥KTable 10, Total Worke F 9z} A|7]of] <]
Fa g 37} IATHE=0.655, p=.429). W&t F+ &
4S5 A7 A7 (F=17.659, p=.001)l <]} F2lgt 2}
ol7} gllem 7 ek | AR -AFEZEY] paired t-test
A3} CWT Fehto] Ao H]a) Aol Z7FtATHCWT:
t=4.253, p=.002). Peak Power/Weight= 33} A]7]

Table 10. Changes of Anaerobic Power

Group  WT CWT
Variables ®=10) (n=10)
1214 1195 T 17659 .001

Total Pre + "
Work 181 BTG 1094 004

1233 1354
WD Post 1ue 104 TXG 0655 429

ok

F p

ok

Peak  p 522 819 T 34583 001

Power/ 0942077 6 0833 004"

Weight 935 851
(WKg) Post  ["I3 076 TxG 1240 280

M 592 579 T 10182  .005"
Power, T 2049 £0.70

S G 44482 001
556 6.8
(WKg) Post 587 4054 TG 4125 057

"p¢.05, "pC.01, Tp<.001. (Mean+SD)
(T)=Time, (G)=Group, (TxG)=Time x Group
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o gt Joatg A7} IATHE=1.240, p=.280). =}
A F a9 S A2 A7] (F=34.583, p=.001)°l <]l
frolgk Aol 7k A em, ZF ek W AR AR paired
t-test A2 F T BT AR gl ARl A
(WT: t=5.004, p=.001, CWT: t=3.238, p=.010). Mean
Power/Weight= 2 &t} Al 7] o &3t A3 28 g7t ¢l
ATHEF=4.125, p=.057). webA = &35 23} A7
(F=10.182, p=.005)°ll &Il -l g #fo] 7} Il om, 7}
Ak W AFA-AFSZE] paired t-test A3 CWT F et
o] Apdef H]g) b2 F7FFATHCOWT: £=9.100, p=
.001).

= 9
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o A AT wPo] e A7 S LI she
b s8¢ 9902 & 4 Itk (Lee & Kang, 2017).
EAZ, A2 FEMF 28 2 22 FE WskE &
ot 7] flall 557 2715 AN E o] &8t A, Al
b &l 28y 2R 7Y S -Er@.’é}i’i‘ﬂr. Aol 2
2 (60°/sec) 2 <A+
7} 22+ (180°/sec), éﬂr@_«] 60°/ sec)Z} A
T8 (240°/sec) = A8 A A 2 (60°/sec) A
Extensor Peak Torque Left} €3 o212 (240°
/sec) Extensor Average Power Leftol A2t % ")rﬂr 717k
o] o 2-E BT JEREAI N 1 9o = A
7F ERA] ekoktt, iR E WA FekT) 7|7k d T

2Ag gy gov F 8 4SS A 2 WT A
Sl OWT Aot T8 ARt 38 3o 283} 24
o] BE oo e7RIeS & 4 At 53], 2
2 WT Akl CWT F ol v&) o 27 F718t% 2
ZAFE & CWT F kol A WT F el vlsl of 2A 57}

Al
skt o= A71E Sl°|E Ed 1‘401 A sk ks 9
2 A 592 AZEnt. Kang(2016)2 7
S W er 653 A7|E do|E Edlold = dAIE &
A/- 7 A7 2ol F7lstATta Budhl L, Lee et
al.(2013)] ATl & e ofFAFES tF o2 85

2ol A7NE o) Edold S HAIR A3 ABEN &
P9 544 2Yo| ZhRErta B & a7

Aot AR o] &= & Aol AAIF o] E Edo]

Qi A7|E g0 E Efold T2y Mg 17 d
AL £ 90E 107 £F F5 Aol 5 54

o wet £AE AHste] F83 aARE & 5 A
AR, Azt =S5 48759 WskE doliy] 9
3l T ZhaTiAL #A47] 9 Eaﬂ‘:“‘& o] gato] Hj4t
2 H FH(VOymax), 9871%H(VE), 2449 (bpm),
S5 WS (RER), +5A17HTime) = 24319t RE
wolo A Aotz 717k 45 A8 37 YeEluA] A
o F 2SS AN AT OWT el A 2E ¥l
AA 717F 7F fref gt Aol 7k Ve, FH o akaA H 7
AaEH7)ed 248 T AAYSE SYee 718
el A2 DA AtH(Snell & Mitchell, 1984).
Jeon & Jeon(2003)¢] A7-ollA EA} 15 2 H¢
S o MIIE Ho|E Edo|d& 1273 g A
3} Ha s Fol ket Bauste o, Park
& Kim(2003)9] A7 e 258w freidFss o

b

=

FOE A7 E Eflo|d S 8F 1 g A3 A oA 74
o] & Haste] £ 04?4 Ao} dAstaTh, & A
T CWT F el A H o 2kaad 5 o] 28t s
AL Ade FeHotet THT &A1 2 FA A7
Z2ador WT Hdhoh £ A7 5S
Aol g H A A7E A4 9l

JAZ, A2} g Fat $
B7] fal A A Oﬂil‘]m% o
Work), % & # 129}9] (Peak Power/Weight), A% &
799 (Mean Power/Weight) 2 £A48t5ch &
Aol A Fekz} 717te] 4528 g3t ‘/Hﬂr”ﬂ\] e 3ket.
SEA RE T el A Al g H 19497} Stk A gkl
el L, AlF @ Ha g ol A= CWT F el A 77}0}
T 73%o] Vet B, 3023 Y S B CWT
o] WT Heti et 24| Z71stAth. Bae et al. (2011)¢]
ATl A FEAFES B2 1653 77138 &
&l

e
2 ox
jii,ﬂ
o,
T
?E’g
w %%
§3
Q&

2 AN A3 B9 Auisielsl sl
B33k 3, Kang(2015)2 Son(2003)2] A7 A% A
71= Hol= Eﬂﬂw°ﬂuﬂﬂqqz4ﬁq bit

Kim et al.(2017)9] Oq"_rLoﬂ/ﬂ" %E/‘\j 01]71 ]O]E
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