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PURPOSE This study investigated the effects of 12 weeks of clubbell and stepbox
training on physical fitness, badminton skills, and fatigue in male badminton, grade
A (top grade) club members aged 20-30s, with over 5 years’ experience. METHODS

Participants in a training group (TR: n=15) engaged in 12 weeks of clubbell and
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stepbox circuit training involving maximum 8-12 reps of clubbell exercises and
stepbox exercises at over 77% of HRmax for 50-55 min/sessions three times a week.
Participants in a control group (CON: n=15) maintained their normal lifestyle pattern

during the same intervention period. Dependent variables were measured and
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compared using repeated measures two-way ANOVA. RESULTS The main results
were as follows: 1) The groups showed no significant differences in body composition.

2) Regarding physical fitness, VO,max, relative peak power, relative average power,
grip strength, push ups, repeated jump squats, SSPT (seated single-arm shot-put
test), 10 m sprint, and hexagon agility increased significantly in the TR, while push ups
decreased significantly in the CON. 3) As for badminton skills, forehand clear accuracy,
badminton agility, badminton endurance, and smash speed increased significantly in
the TR. Forehand clear accuracy decreased significantly in the CON, but badminton
agility and smash speed increased significantly. 4) The groups showed no significant
differences in fatigue. CONCLUSIONS In male badminton club members aged 20-
30s, 12 weeks of clubbell and stepbox circuit training effectively improved physical
fitness and badminton skills. However, lack of any improvement in body composition
and fatigue warranted further research in these areas.

>
u

r

=3
[
[o 2
rﬁl
flo
i,
r
0]
B
o
)
Ach
)
=
B
o

o o

[T
Tik

gﬂ

ERng

o,

o

o

:o:I‘,‘

o

o

%)

é

v

fo

B>

fo

e

;

>
i

o] & 3}t Phomsoupha & Laffaye, 2015).
o] 43t vjETY A4 B9 ASo] Hlste] AiH
AES BERolal Qe Aoz dlE ojef &
HEH IPA F7FHRE A50] F dbt Ak 2

A2 58 2 ARGLHIFHVO,max)] 8 S5 o]

o ox
oy

1% i Jo
i
>

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
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(Phomsoupha et al., 2018), E7] 4 =7} & A7} ofufeo]
Agrct 28 9 9ol o HolutHGigludver et al., 2012).

HiETE 78S SHSHA717] Yol B2 AlZEat ofyzt
371 & HEZE Hadleles AX Fa5ith A5HQ A= B
e A0 LN RS 495 w2 £E08 fdsi, LoE7t
A A4=9] 7|& At 34 FaEt(Davey et al.,
2002). =3 Hi=R" 7] & EYA(foot-work)E #18f HHEEE
A 2o st &S Fdst=tl(Nadzalan et al. 2018),
ol AWfAIY] Ao JFE MA = REH 7[eH] £9IE
E7FsoHA vhEo] siEvE A7 g3 vE 4= QIth(Lin et
al., 2023).

ol Zo] 943t viERIE
et 347F " QspAut, wi= ]
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290, A3lolH TE0 R W THORE A 9Fo] ol
9Joj(Minh & Do Minh, 2019) HE H 47183 d=EE st 8
A5 BAO] HEA £ Qs T o] FRgt Aot
Z84¥(clubbel)2 FA7F A= Aod7] FHY &5 ETEA
H=wE ) 22 9 ¥-&t 52K over-shoulder mot1on) AEL= A
9] gt 8AE A0 A S A B E K Walter
et al., 2019). ©]2} #3}o] Nabia & Elbadry(2016)= 857t F
33]9] S 52 Boto] B A4 gt AlEdA]7], o
9 £37]150] A=At Bagh vt Sk J2v S8 52
HIETE A B 535908 gide= 7“]*]91‘ “"i:v"# “?LH L

O

S 253 WA AL = Qe 252 AHEA 250] QL
o}, ol A A FIS 9t 444 25 (Kwon et al., 2008)
I} 9184 (Guo et al., 2021), 29 E(Darussalam et al., 2023), 7L
11 &9 -2 (Mosey, 2011) ¥ 93t ZTfoleHEY &
AHEE &4 Qlo] HdRl FH 0 R FAlo] &80 THsSkAE
o] A A7} gt 7HA] HH o \J%ﬁ}‘fi"’ 2] tgF/dol
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BHOkslo] =29] thofAdS 3tHSE 4~ Q= HXlog L 17}
8l 5(high intensity circuit training: HICT) JEj7} 1t}
1€ Boto] iEo R 2 &5 AIXE &< fAAA 7leT &9
9] FA] Wrdo] 7Fsdltk(Klika & Jordan, 2013). 13y vi=RIE
Ao A HICTE AAet Gokulkrishnan(2018) ¥ Nugroho et
al.2021)9] A5 AT EH 25 AA| o] gt o] =51, F
4 HQ19 E}‘:}Eﬂ' oA T& A7t R AA ol

wEbA o] AtoA= 1257 SHET A”EA 252 A8t
HICT A7} @/ WlEVE 535919 A, vierld $952 4
250 H|2]= FFZ FH5tAt skeleH, ol 53]'04 Hi=RlE
S2Rlo] Bt AZHY] Aok BEA] ohar thokjt 8 AE =
o] et 2 WS AAIskaA} ohct.
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o] A9 tF A= 20~30 'F4 HIERE 5359 3082, &5
HH(training group: TR)Z AU (control group: CON)ll 15
B T A Skt AT AR X6 st 1) sl
e 5353] 49 54 o4l A, 2) =TS 20~30t] ARl &<
o 7, a2 3) Az 9 AeEAe FA%de] Agto] gl A 71
o A8s9)

Jang et al. (2017)——] vjew g AnjA] &2 Z5ke] G*Power
3.1(Faul et al., 2009) Z2 13 B &3} 27] 0.32, F2=E(e)

5% 2 ARZE(R) 80%E A8t A ddAFe] 5 A= A3 22
golylon, getEZ 1Este] F 3089 RS RSkt

of A& AYPst7] A Kgdnw P& LIY 5
(KHGIRB-22-572)& &okom, A5 tig=te] AA4 5442
(Table 1)°] AAIE vk} 2t
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Table 1. Characteristics of participants (Mean+SD)
Groups TR CON
Variables (n=15) (n=15) P

Age (yrs) 27.00+£3.27 27.14£3.57 947
Career (yrs) 9.33+3.44 9.53+4.32 .818
Height (cm) 172.80+4.95 174.43+6.34 450
Weight (kg) 71.09+6.41 74.93+6.08 204
BMI (kg/m®) 23.86+1.93 24.91+2.09 192
SM (kg) 33.87+3.22 34.87+3.40 .396
Fat mass (kg) 11.85+4.03 13.97+4.94 232
%BF (%) 16.53+4.70 18.16+5.28 387

TR: Training group; CON: Control group; BMI: Body mass
index; SM: Skeletal muscle mass; %BF: Percent body fat.
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ARE 54 A A (Samhwa, =2 SHo1A 1L, AT, =4
T, AT L AAFEL AATES5%7](Inbody 570, @A8t
o, sk=hE =433t AAFA]4(body mass index: BMI)= A|
kg A% AF(m) 22 o] A&

2) A
FA2A 58S ZHA7] 5t} YMCA 2R AES 44X
SFET, TALY SAS ZF7] stel AHA o= uvle

(Ergomedic 828 E, Monark, A299)E o]&3d}o] 30%7F A& %
0.085 kpollAl YAC|E AARE AAISFAT

<8< 457 Hsto Q}aﬁ(GRIP-D 5401, TAKEI, €&E)&
o] &35t oFE FARE AAITt] 59 Aot S A&kt AT
g5 S457] fste] 2z 194 AASte Hd S1529] Trs 7]
oF 287 Ao Sl MEHIAHES HASHT &EEE 4

J

317] 9J5to] F29] SSPT(seated single-arm shot-put test)2} 4]
HEATZA7|(TKK 5406, TAKEL, YE)Z o] 83t AHEHTS
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AASHT AN EE SA4617] flste] 10 m B8)7], S 573
5}7] fIste] AARERIHAY AARE AAISHAT

o] gollAl 71&3t #Qle B HiEwlE A4(Wong et al., 2019;
Ko et al.,, 2021) ¥ o¥-&¢ & AX = XA4(Borms & Cools,
2018)°Al A= AAM, BFF =S} A F =7t ASH Aot

=A AFstel o, ofolA 71&gt ¥
AREE AAY, B RS} A=t @% AArolt}, 1238]9] A=
o1& Aozl ol Bhtols THEZ T PEE HAKHidayat
et al., 2022), 45 #5431 & H A 5 16719 HESE A
St ulEA o g BAsks siERNIEA HAKLoureiro et al.,
2016), AFE T2 WS Bolof UX—}HE AREEs FE 919 7Y
= TR B 5to] A9JHRl D3 27 AARE A= v
WE 18 HAHMadsen et al., 2016), 23 FoiAdE=e] 90%
ool etsfjof ol X[t =2 2] 103] HEAWAIE B3t AufjAl&
= AAHJang et al., 2017)8 AAISkTh HAF TF FAAIZMS 280
2 ZAIeAL, BE A 5Lt AR FAR Zrolskelt

4 HE%

Pi(inorganic phosphate)?} CPK(creatine phosphokinase)2]
EA4Z gIote] oH Aot HiERIY 858 HAF & FA ‘H”XV]'
OJA}o|| e Sto] 14 oo FA]E o]&-sto] A4 FRol T
Tt A A RS A WA 6 mLE AEste] FSaA ?ﬂﬂ
7} E]X] k2 FHo gof 3,500 rpmOllA] 1087 YAEE HA|

AL AF 5k -70TAA & YSAIA B, o8 G
«]Ezﬂfﬂ'oﬂ oj=sto] FA1Z AAISHIT

A2 By

TRY A= 1257 5
AEE 10222 F 50~5587F SHE-AqEA & = A
sttt E9Y 25 522 Choi & Lee(2022)5, 28 A 25 &
22 Nugroho et al.(2021)2 #arst3ict.

ZHH 5 522 AHA <ol headcast?} two-hand arm cast,
=4 <l rotation headcast®} two-hand shield cast, 2] Al
A 2ol double arm cast®} two-hand mill& AA|5tA T} i?j
W @ENEE 15 [bs2 AZFSIRAIE Park et al.(2019)0] AA]
HICTS] A5 =90 1 RM 80%°l A-33t= ZAS *dXé%Pl
ote] 2 o 8~123] vHE 7hsdt AR HAo5la, 133]
ol’d && o] 7ts3t AS-, the AIERE FAE 5 [bs¥ S7Fot
At

AFEA 25 S22 AA goll jumping jack, 4 ol
shuffle, 1821 AA o alternatwe push offE AAlSHct. &
HeA 5 EE HEa S47AIH10, Polar, HHE)9F 15 cm &
HEFAS ARESt] A B2 AT T sigole XAl
4= 77% ©1’3(Eickhoff-Shemek & Keiper, 2014)° =&5t=% o}
At ExAlEreol] =E5A] o 20 cm AFEIAE ARSI
ES FXAH FE S oto] A dA(1~4F) e 5T 40% &

33], EHlE 108, £ 25 30~35% 9
23} A
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5, AE 7t 48 74 4ANE, Y dAG~8F)= 5T 50% &5
AE 7F 38 74 4A1E, 281 57 dA(9~129)e $5T 60 3-
2%, AE 2t 28 74 4MEE Aot

A AED SHE &5 — AFEA 25 — SHE 25 — Agd
A5 —2HE &5 — 2g9A 5 — 29 é-r'E—"\Eé]H”\
25 1 2ol F 852 E WAk AP, 54 T o] 5 AT X
o 15%2 AAsct.

= Aol AA] 7|17 F viETE 532 Foster et al.(2017)

o] A|A]gt sRPE TRIMP(session ratings of perceived exertion
based training impulse)& 55to] 215t 1, & At 7+ 79
3t Zpo] 7 YEPUA] QEQtth(p=.778). 3t F Hot 5 F40 5
St AETE SRS okl AR 45, AA] 85, 11 HX] 125
A Ao B29a AAE B 29 9 =uk 1Y9] 7],% Zﬂ-?—l"i—Ei =
A AHA7A] AFHT BE ZAZ APRKORE Ro] HES
& H71g =233 5.0(Computer Aided Nutritional analysis
program: CAN-Pro 5.0) 2.2 9 H4+ IF AFFS ALl e
H, ol & Jot 7 793t ol 7F YephA] GoktH(p=.614).

AmA ] P

°] Ao A 2 EﬂO]Eié SPSS PC* for Windows(version 26.0)

243519t} 71€ BAFE Bt (mean)d} EFEH A (standard
dev1at10n SD)E A5, Shapiro-Wilks testS E5Fo] 4]
o RE FRlsiqitt. AAH £, AA 7|7t F viEVY &5 9
Hat @ AHFY Zol= 59 -FS(independent t-test)
EAsHAT AR, AE, eV E 35 d s2EE vt
HAHE A (repeated two-way ANOVA)Q A A5t = Aok
T A7] 2F AolE BAlel EA5H L ‘jﬁ'—} Al719] A}
ofgt A 2 AT Wl T A7) 2F X]'O]‘_ %4 A5 (paired
rtesp O F, ZF Al7] Y = At 7t Aol Y -AFOE B4
ot BE 249 §o4(e)E 058 Aseit

i)

Q

[e) [e]
_N_Pﬂimd
e

oo AL g (o m
=)
o

AATER HE BE HRM SAH R Fo3t HITT UE
A T Table 2).

A2

VO,max(p<.001), 4119 (p<.01), FHB AT (p<.01),
AetE (p<.01), TEEM7(p<.001), SHEAZAAE(p<.001),
SSPT(p<.001), 10 m €&71(p<.01) ¥ AL HA (p<.001)0l1A
Azt A1719] Ao argo] footA UER T Table 3).

TRY VO,max(p<.001), X159 (p<.01), o E ot
(p<.01), A (EL.01), FFHH7(p<.001), SHEFZAHE
(p<.001), SSPT(p<.001), 10 m E&71(p<.001) & SAAZTHA
(p<.001)°] R5HA Z7=9len, CONY BF& 5 7](p.01)7F &
olsHA ZrAE At
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Table 2. Changes in body composition in two groups (Mean+SD)
T
Variables Group Pre me Post A% F Partial 5’
. Group 3.051 .109
Body weight TR 71.09+6.41 71.13+6.27 0.10 :
Time 1.621 .061
(ke) CON 74.93+5.79 75.7146.56 0.57  GroupxTime 1298 049
Body mass index TR 23.86+1.93 23.87+1.91 0.08 (;foup f-gg‘s‘ -8;;
5 me . .
(kg/m’) CON 24.9142.12 25.10+2.38 040 GroupxTime  0.772 030
Skeletal mass TR 33.87+3.22 34.05+3.16 0.55 (%{oup ggég (Eg
me . .
(k) CON 34.8742.61 35.1842.95 0.50  GroupxTime  0.302 012
Fat mass TR 11.85+4.30 11.49+4.24 -3.02 Group 1.829 068
Time 0.090 004
(kg) CON  13.97:4.94 14.18+5.42 041 Group<Time 1305 050
Percent body fat TR 16.53+4.70 15.99:+4.94 -3.31 C%toup (1)-222 -8‘31;
me . .
(%) CON 18.39+5.70 18.41+6.25 0.1 GroupxTime 1.021 039
TR: Training group; CON: Control group
Table 3. Changes in physical fitness in two groups (Mean+SD)
. o : 2
Variables Group Pre Post A% F Partial 5
# Hokk Group 13.885 ++ 332
VO,max TR 48.33+2.28 50.41+2.18 4.30 :
(mL/kg/min) CON 45.9142.87 46.1142.65 0.44 time e
: : : : : GroupxTime 28.308 +++ .503
Relative TR 9.58+1.62 10.43+1.25" % 870 Group 8.404 ++ 231
peak power Time 11.824 ++ 297
(w/kg) CON 8.24+1.87 8.32+1.87 0.97 GroupxTime 7.783  ++ 218
Relative TR 7.52+0.78 7.93+0.76" #k 545 Group 12,981 ++ 317
average power Time 5711  + .169
Relative TR 69.31+6.52 71.77£7.69  ** 355 Group 0.351 012
grip strength Time 0.059 .002
(%) CON 70.33+8.93 67.49+8.18 -4.04 GroupxTime 11.002 ++ 282
TR 24.80+7.89 33.86+10.66"  *** 3859 Group 0.818 028
Push ups .
Time 8.255 ++ 228
(reps) CON 28.43+8.18 24.78+7.45 ¥ 1213 GroupxTime — 45.825 +++ 621
Repeated TR 106.73+20.85  142.67+2231%  *¥x 3481 Group 7.823 4+ 218
jump squats Time 90.036 +++ 763
(reps/2 min) CON 103.87+20.71 103.23+21.38 -0.12 GroupxTime 96.720 +++ 775
SSPT TR 421.33+52.81  486.17+59.52  *** 1594 Group 13.21171 .;02
Time 5.5 + 35
(cm) CON 492.12+56.06 482.14+48.62 -1.77 GroupxTime ~ 28.847 +++ 507
1 TR 57.93+4.57 60.05+4.68 3.81 Group 0.135 005
Vertical jump .
Time 4.800 + .146
(cm) CON 57.96+6.62 58.5246.99 105 GroupxTime  1.637 055
. Group 1.237 .042
10 m sprint TR 2.08+0.07 1.98+0.06 Frk 48] '
(sec) CON 2.08+0.09 2.05£0.12 144 tme e
: : : : : GroupxTime 11.030 ++ 283
Hexagon agility TR 12.85+1.37 11.39£1.07°  *** _11.14 C;foup 227.788588 .ggé
ime . +++ .
(sec) CON 12.96+1.18 12.83+1.68 114 GroupxTime  19.368 +++ 409

TR: Training group; CON: Control group; VO,max: Maximal oxygen consumption; SSPT: seated single-arm shot-put test; ‘p<.05,
++p<.01, +++p<.001: Significant main effect and/or interaction; **p<.01, ***p<.001: Significant difference between pre-test and post-
test within a group; #: Significant difference between two groups.
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Table 4. Changes in badminton skills in two groups (Mean+SD)
) Time s 12
Variables Group A% F Partial 7
Pre Post

Forehand clear TR 38.8045.75 42.8843.67" * 1246 Group 5137+ 155
accuracy Time 0.074 .003
(points) CON 39.92+6.57 35.15+4.74 * 954 GroupxTime 12142  ++ 302
Badminton TR 27.87+2.34 25.17£2.14"  #*% 965 Group 9.688 4+ 257
agility Time 60.060 +++ 7142
(sec) CON  29.62+2.70 28324166 ** 408 GroupxTime  9.937 ++ 262
Badminton TR 203.20450.67  284.09+73.22"  *** 4085 Group 16.035 4+ 364
endurance Time 56.283 +++ .668
(sec) CON 158.03+47.07 179.18+42.15 18.45 GroupxTime 19.299  +++ 408
Smash TR 159.37+16.90 185.26+22.35"  *** 1625 Group 1.699 057
velocity Time 40.707 +++ 592
(km/h) CON 160.35+15.94 168.95+16.22 ** 536 GroupxTime 9.649 ++ 256

TR: Training group; CON: Control group; +p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction; *p<.05, **p<.01,
**%p<.001: Significant difference between pre-test and post-test within a group; #: Significant difference between two groups.

Table 5. Changes in fatigue in two groups (Mean+SD)
) Time .4 2
Variables Group A% F Partial
Pre Post

pi TR 3.49+0.62 3.42+0.60 2.01 Group 0.005 -000
Time 0.613 021
(mg/dL) CON 3.34+0.76 3.53+0.84 5.69  GroupxTime  2.475 081
PP TR 5.00£0.70 453048 9.4 Group 0.612 021
(JWB Time 15922 +++ 363
g CON 4.70+0.68 4.50+0.59 -4.26 GroupxTime 2.749 089
CPK, TR 28730£132.41  241.10+140.26 -16.08 Group 0.116 006
Ko Time 0.299 015
(U/L) CON  282.09+234.86  289.82+139.58 274 GroupxTime  0.587 030
CPK. TR 327.10£147.39  292.70+152.96 -10.52 Group 1.518 082
after test Time 0.469 .027
(U/L) CON  210.67£50.77  286.44+122.21 3597 GroupxTime  3.328 164

TR: Training group; CON: Control group; Pi: Inorganic phosphate; CPK: Creatine phosphokinase; +++p<.001: Significant main effect.

=)

=l

it}
2

A
T

i

=S

-
59

oS (p<.0D), Hi=

HH44(<.01), Bl

L=s]

H(p<.001) E AmjA] +E(p<01)°ﬂ*1 Aat A1719] Adsakgo] f
OJ5HA] LERSTH( Table 4).

TR ZAE=Ze]JH = (p(.05), BHETETHA(p<.001), HI=
HE AL (p<.001), 223 ATAEE(PC.001)7}F {-2l5H] 3F4dE]
At HIERIE A (p<.01)F AMAIEE(p<.01)= CONIIA & &
ooHA FAH oY, ZAHEZ ] FSE(p<.05)= CONA {9

SHAl FAE

2

HE2ret diE e

Lt Table 5.
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o4 EAH R o5t M et

718 IS A= R AT Wdew
o] —E‘@‘:} A A49.4%)7F =g Ada=(12.4%)
of =5t Oq |4 g0l Wokil(Heller, 2010), A E A4(13.9%)7F
(17 5%)01] vlsto] AAYEC] HoHGigluover et al.,
201 )—?—r":"_ 37182 AsliAE AATEC] ¥ dHE fAske
2ol 2% Aoz sfHdnt. o] Ao AAFEC] SAH

2 FfShA SR = QAR TR 3.31% 248l WHE, CON2
0.11% S7H= 3. ol= S $82-50] Av= wds
o, 35 @GN ol 125 ol F&3] AYPdd W2 AATE
< A 2 weste] vi=dd 7)) S84 92 T 5 A

AR F7he 2 9 Suae] g BHI Bo] Sl
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HiETE AWAIE BT HE FA o] d4Ho|gtal B E 9]
E]'(Young et al., 2019). 234 o] AFtoA AR 49 TR
2 0.55% Z7F=1aL, CON E3F 0.50% Z7}=|o] o] AFLoj|A 2]
&3t Egfolid AX2] ai7t Uik B ofPrt. ojet ARtEA
Marcos-Pardo et al.(2019)2 o] 72} 5U3}4 1 RM 60~80%
o A&ot= FEE F8517] Yoto] AT 8~123] L £
= FAE Agsta, 123] ol 3 4= It FAE 7ot
A0 2 SRR ES AASHAolE AR FoF =
5kQIth o]eh T2 Adl= o] A WX x| A, dejE iy
9 AFE 5 22 AEHQ AP 58S AHESHA] ok
% ¥ 259 544 1 RM& 58T 4= §17] diZel 1A%
~123] 7} offo] o9& S=ute] gig17] wZoletal AlEE Tt
E?l, ARl fAARA 59 HH 0 ARMIA 250l AFEoO]
U7 "ol AAFFS] ST AT &5 Bt 85| FHE
A AU A& AtrHh olet IRATI] T AtofA= Ht &
HH o s SHY 259 5 FLE Aot= e 7do] Rﬂﬂ
H, S9d 51 AU AFE 4ol A H4E &
T IR AYE 93 Hrt

© yJ > o e

S ECEE]

HIEWE-2 f4kS AIARIE 60~70% AH&-ohe S5o]7] &
(Faude et al., 2007) ¥ VO,maxE FA5l= Zlo] W4Zoju,
o] o= TRE VO,max7t F-9lotA S7F=IAtt. VO,max9)
71 YelAE VOZmaXQ] 80~85% -2 1 o]49] Z=olA 10
B oA} 259 5t= Sgo] Q59 (Bacon et al., 2013), o]= 2
AEF=C] 89% ol Aol sigEt. o] Ate A A AFE
o} oha W2, M AErRY] 77% ol &5 EE AASFAAT
TROA] F-9JoHAl 71 A, A F4 glo] Agol wiiald dS
”]-Ercﬂic’]' AEH FALEE0] ofd FZ 55 &3 Ax

P

|

_l

ﬂw; see
o 16}\11 o] QoML TRY AehH 1

shis} 4o H ) }%946} F7hE9iek. ol o] AToIA B
8% AFNA 25o] BuoloEY 259 YHE A7) R
olgitty e BefolerEY LB &3 4e Tk 4

Z-t= F7](stretch-shortening cycle: SSC) AR, A3+ A5
(neuromuscular adaptation), &% 7/ (musculotendinous
stiffness) SFA}, FAMAA AR SFA), 121 T2 WA (fatigue
resistance) FFLE QIsto] FAAA 58 7ol wie B
Ao g2 B EAcHHwang et al., 2020).

T2 viERE A7) ol A 8 4R F5]H(Sturgess
& Newton, 2008), o}&2 23S ¥k gold standard & oftt
2 QA HTHZhou et al., 2020). ©] A4 TR o] F9]
Sl S7HE =], ol 30 FEA7] AolA S8 &5
Z 2|3t Nabia & Elbady(2016)%2} L35t Aufolct, SHHL 3)H
I #AH 259 ZE(angular strength)d] 34 Frota, A
B4Q A5 #-9] Full on/Full off Fto] obd IAE 5
Yo7 et AT FUEF9 AZ FL5HA AHESHHA A=Fel 71
FrE FAoto] Hold o 9] a7E 9S4 Utk Mohan &
Kalidasan, 2016). o] 7oA &35t S 25 52 £33 9ot
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2L AE SEsto] 1gtE 2o g
of 9ol 1 a7t Hojwtd AL ”d' Hrt
Lo H7]= A 2A TS B flote] g €8E1
Atk o] AFoM = TRE 71F0] FolstA S7H= AL, CONOJA
oAl AU, Fgsn7] ol AW A2 A AR
9] 2%t A YEtH(van den Tillaar, 2019), o9} #izt7}
AR S8 5 E3F AW AT A 4529 224857 =
Al Uebdth(Lee et al., 2021). & HFFC.E TRo] A 7|7t &<t
Lwd W71 FARE 522 A9 oA Adeole SHE 5719
2%% 5ol I EHA 7| 50| F4E Ao R sjAe 4 it
VHEHEALHEE BEvld A9 5HA|9] ZA|EE H7s7]
A5t d7] 8= Stk o] Aol TRoIA R2JskA 57t
ﬂ‘iio‘:q ol ETo|HEY 59 A+ A 5E A5
gt Shibindev & Kulothungan(2023)3} G-Alstch Zdto] e E
g 52 olF 250l 1203] o] HoE S3otd B2 Fhigh
volume)2. 2 3 E=d(Ramirez-Campillo et al., 2013), ©]°]
a2 o] Ao ARMEA 25k B2 F9 2EOE EREI, O]
o 22 &5 FHZ AT el AFHE Z o2 weE
SSPT= WS QH-&1H 2 AX= AL9] 44 &39S B
st At W o2 (Degot et al., 2021), ©] AFolA+= TR
7150] F-95HAl S71= ATt o= AHA|7] AfolA 857t F 33]
o] S94 255 AXNT 2t FASH(Nabia & Elbady, 20106).
o|9} 22 Ail= 9 0] W] 1d ¥HER-50] ofd, mg]
FIE doj7te o¥-&T] 53 o|§ ks HOoE EHjol= erﬂoﬂ/ﬂ
SSCE E-83 e £x9 RAYUZ SSPTe FARE 5o g 4
5}7] fiZolZtal Alm

AAEHEE A9 2uee

=) =]

9 Bt QEAS FArzA e

W8 golA] FR8 Avhyn AT Bl k. o] AFA
t AAEYR] SO wabt e wgul ol HHEA

7t RES *F £Eo] & 9FE e 2494 1Ec =
o & ot olet HAH A+E TG, *173E7§£ T 9
St ZTto] QU EE 52 F|4 424]7F o|Ae] F4] 7]7to] " Qs
®(Romero-Franco & Jiménez-Reyes, 2017), +5 & &% 44
< FAsfoto] HEE $EE A2 S+ Yot Aol v st
(Rodriguez-Rosell et al., 2021). 181} o] Ao A= F 4 424
ZF o]Are] 4] 717HS 3R 6}A] Folglon, 403~60%2] A& o
2 7] A7F BQt vkE g o2 vkl 315:0] AEEIA Q=0 A3)5o]
gAY B2 S fEEGL, 17 Qlste] &5 5 &% Ado] T
Aokoitt. o]et Z-& o] R E o] AfolA] AX|g SHE-AREA &
5ol AMEH T 7155 FFAI717]0] AT eldd Ao
e}

AT E= JAADE HE2A FFols SYOEA e Ax
Zo|A BEEA] Q3 5o, #7] T8 H§ Fol H& Ha
Al E=dsto] o]FE HIT 4= A7l W&o A¥ETF 59] F85ith
(St@len et al., 2005). ] A-tollAE= TRY 7150] F-Y6iAl F/d=

o]} 25} Ramirez-Campillo et al.(2020)2 Z&to] Q1|
Eg ‘\L%_‘ E35lo] 529 417 &£ (neural drive), 3= 24,
812 25 7F §-3(intermuscular coordination)©] A= a1 Al
A HEAF T2 T (stretch reflex excitability)”} S7FE 224 ATE
7h EThal Baskginh o] ATtolA] AARE AREEA REE &
gho| o EY 259 FER LG wizo] olet Z2 AT E]

:L
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ol Yehd A= s Hrt.

UE2 HF 2 £5E w2A Bk 7] 582 Qulotd, F
ot RIFAEE HolMe 2 714 4 % 5ol "asitt o] A+t
o= TRY 13480 FsiA = em, o]= o] AtollAl A
A5 ARHA 50| ETO|HEY 259 FEHE LAAHUT] o
Zolzta WA Slimani et al.(2016)2 Z80| W EE 250]
Haxz A4 g1 el Aol ojet 22 Bik= 417
A A-&(neural adaptation), £3] & 7+ @8l 7|1t Aol
H5HtE 28y Asadi et al.(2016)2 E&o| QW EE] 50|
A7 o] AT WHol] = sHAY &5 717, 5,
7t 5%, 28I A EA4 whEt 4de] g '
Aot7] whizo] T AGE Foto] HH 9 ETo|HEY 52
AT a7t ok it ol o] WeZ ETE o] At
AR ARMEA 2-50] 11 5 SR 2 tieto] E 4 g A

Al
o

o Jof
S

R

|

1

h
2o oo N xR

E35 e}E35= 7]&olthAhmed & Ghai, 2020). ©] ATolA &
WS FLEY] % TRAIA F9otA S71= AL, CONOYA
T HAE . o= ZREF o] 4o 2 &5 54
oS- FARSHHE M3t ZREZ o9 fARE 3 HA7] SRR
T xAH=Z oY LTt P O'keeffe et al.(2007) v
2 549 FAMI(similarity) 22 18t Zo|(transfer) A2 st
of Upehd Axtetal s Aet 4= Qi

HERIE TG 0] A GutAQl R Zol7t wAE 4= 3l
o, o] HiERIE T 22 d¥-7|&(open-skill) AX=0] AL
5] w2 A F&olE A olYolk =7HA]] A& digt Q1A
9 9JA} AH(decision-making)Zt HAH 347} 23JHE]7] wjFo
THHastie et al., 2009). ©] A-olAl= TRY HERIERIFFo] &
oJetA FE G oH, ol Eto| LHEY 52 Boto] =Y
A4=0] HiETERIYJo] =Tt Ba1gt Low et al.(2023)9]
A2t FAFSE Aot o)idS SoelH, STl EY 52
SIARERIE AT 22 GHHAQl RIFAERE oy gt ZE 9|04 9] Hj
EREVEAGNE 378411 Y VA= 208 weE

HIERE 2 7] F HELo] AFgoh £ T 52 vHEE
02 £33tk Madsen et al., 2016). WA FE QoA 9] A5te
©@<5] VO,max TTo 2= A%E 4= glom, He|e} A Alo]9
35 5287} fR2 Lo Agoh= s2o] A e = ook drh(Faude
et al., 2007). 0]¢} Z2 T E fo|A]9] B Q] 975 vrdoh= vj
CUlEEASA| 8 HAKbadminton specific endurance test)7}
Madsen et al.(2016)°f 9J5to] 7HE=o] 1 ElF=rl ASEH A
o] AollAE TRY 7|50 FsH S7H= e, ol HiEH
A7 AAl 92 v1E & Sl VO,max®} kAl EA]-Eo] &
Al =05t vie} Zo] EEto| W EE 259 o]FHZ Soto] §-o5H
FAE 7] dielgta siAEn). 1Ey Edo]l HEY 50| Hl
ERIFR ] 2= AG A1 FFFol tfet A7t ufS- B35 A
Ao|E & g% o]of| tgt &4 A7t 2t

AAl= A7) F A G55 9t 7P 2l o R
A £E7F F 80} o] dAtollA= TRE AMAISZEZL |ol5HA &F

rlo
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AE o, o]= o] AFE Eoto] ot at A o] FYHE A
I AT x]o] AT 4= Queh. o2 AFA|, HUL, HEE, w4
dE3 57 53 T2 ZE AX Z(court sports)] &/E/EA]7]
<o} WA B3 o] Q1(Cronin et al., 2017), HHAEEHA 7S
Boto] S8 E WiEvld A40] A ey AmjAl&GE 7He] {9
st A A7 BaE9tk(Indora et al., 2022). ol 22
O|fF& o] AFE Folo] AMAIEET FFE AR A=Y, &
HH S5 AmAEGE Y] IAE AHH o r et A7t |
§ FE3E Aol B R ofof] gt 7 A7t R A H T

¥ 2o W3}

71 2 AAT AgEo] Q= Ca'e HEe
=2 AlgstcAllen & Trajanovska, 2012). ©] A9 #AAF &
F Pie F Agd F A7) B5F A HYE A EE 2.7~4.5 mg/
dL(Hong et al., 2015)5 Z35l¥ =], o]+ Hl=RE +358S
SotAA TAS SR YRR A=, E5] BE IRt
HETE AL AR AjAIEE FARE A9 o] g o & ¢
o]51317] wl2oll 43s] & o E7F fdE A0 R wdErh

ESE o] AtolAl= 9P Alek AAF AE Pio] Rof5k Wk} et
WA gkokeh T8y SARCE {3t W itk st et
Pix FA HYZ AAEE 2.7~4.5 mg/dLE 2IsHH 22 49
AR T w27 dx 027} A& E o] Ll HAof gt dFS
v 2= Dobson(2022)S 7RtsHA AAF 213 Pizk CON(-4.26%)
X} TR(-9.40%)°] ¥ T4ad Zo] @44 gul7t & ACE A
gHY 59], F I HA 717 F =R 50| fog A
o7} Q19171 wiiZoll TR CONT} FAFSH HIERIE 257 F7H=
S8 AFEA $8-R-571A] AASHe] 2o E7F B TS H
St RO = HAF 25 Pi7F CONEL #AE QL o]& vigo=z
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THAREA ZHE a0 tig A2 YujE o Fofd 5
U ZAolet TE
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H= A2 M29] t¥(cell disruption) &2 A|ZEZ Zol(cellular
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