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PURPOSE The purpose of this study was to investigate whether foam roller, pre-
exhaustion, and static stretching had any effect on isometric muscular endurance of
the finger flexors and climbing performance in sport climbers. METHODS Nine sport
climbers who were able to perform at a climbing difficulty of 5.11d, were included
in this study. Warm-up exercise consisted of myofascial release, pre-exhaustion
exercises, and static stretching. Grip and back strengths were measured for muscular

strength, and isometric muscular endurance of the finger flexors was measured
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as the time spent hanging on each hold according to the angle of the elbow
joint. Repeated measures of ANOVA were performed to confirm the difference in
treatment, and a significant difference between groups was confirmed by contrast
test. RESULTS Myofascial release, pre-exhaustion, and static stretching before
climbing did not affect muscle strength. However, the static stretching exercise
significantly decreased isometric muscle endurance of the finger flexor at 90° open

hold, and the pre-exhaustion exercise significantly decreased the hanging time at
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180° crimp and slope grips. There was no effect on climbing performance according
to the type of warm-up exercise. CONCLUSIONS Our findings suggested that various

warm-up exercises did not directly affect muscle strength, muscular endurance, and
climbing performance in sport climbers. Thus, we suggest that future research on
complex warm-up exercises considering climbing postures should be conducted.
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A& 5 Q= 94 defo|o. Suhdo|== SHHAL, ¥9] 7]&7],
ZS(Hold) =, 271, B, E= 7F A 59 8%1E° o8 2
A= tH(Fuss et al., 2013). Vigouroux et al.(2019)x} Michailov
et al.(2018)9] A+ ME2H SE& = W 55 A| ZETE
9] 4o whet AL ZAFY2 FFZ How, SFo]wo
A =9 Pt I (grip) W 2181 EHIEY 2= 379
+=91E Aot 8% a<lojth

BIE RIS AAe RET AAoH, 55AsE FFS
A= 2o J U ZEIHE(elbow joint)e] ZEof w2 GIHE
Hl I 245 A= A Fe Aotk

wehd, £ A7l AL AExTeloly 5AS hPoR HHAE
g4, 2utoleh, A-H 25 A8t & FH Y THIEY 4%

A
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E AFE gAMvjE AASFAA(YDS: yosemite decimal
system)E 7|&2 & SHhdo]l: 5.11d(5.11d according to
yosemite decimal system; YDS)E 59 & =890 F4 1179
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H ATE A Y59 $A(INU-IRB-2021-052)& W& &
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3Folsl7] 98l ¥] A X (non-treatment, NT), 2ol 2Hmyofascial
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ghol Efoly 20102 HEHS F4gstalen, Satoly w2
A0 IHAH F9 T8-S FAH0E Juolgh A-T2 &5, XA
Table 1. Physical characteristics of the subjects (n=9)
Variable Mean+SD
Age (yrs) 41.78+7.03
Height (cm) 168.37+7.47
Weight (kg) 63.30+7.02
FFM (kg) 30.43+5.35
BMI (kg/m’) 22.48+1.27
Y%Fat 15.71+£5.72

FFM, Fat free mass; BMI, Body mass index; %Fat, Percent fat mass
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l<
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Fig. 1. Experimented design
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Fig. 2. The climbing hold and elbow angle design. (a): Open hold, (b):
open Crimp hold, (c): Slope hold

Table 2. Exercise program according to the type of warm-up exercise

hold, CH)= = 4cm, YH] 15cm, $74 4cm] FE| 2 ZX|(middle
phalanx)2] %7kt ¥ (middle phalanges)ol A &712h#Alo] A
(interphalangeal joint)E 7]&2.2 AAE At Y| &7l &=
Hmi e 7bA], dAE7EE] A H4stelr] Sl @& IE9x

&t I%(open crimp grip) ¥ AFESFALE €2 E E(slope
hold, SH)& Fuss et al.2013)°] A AIgt g 9] ®aFo] FFlofA U]
2 A%EE= oF 2209 71€7], & 4em, YH] 15cmE A& s3I
OH¢} CHE <71 B4 AL 9ol BA 2 & g Aot

LHERBE A= APATo A8 v o= offfZ(forearm
muscle)®} Y=E(brachial muscle)?] ZEAHE7F 7 22 180°
9 71 =2 90°=2 Aot 55 Al WAYskH= A (upper limb)2
e 34 5 BHE F=stHKoukoubis et al., 1995
Michailov et al., 2018). EE9} HHHE & t]AA2 (Figure 2)
oF 2.
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tch Sehdo]E = 5.11d(Yosemite Decimal System:
YDS)E Aot ‘31 SHARE BE BV FE AF A &
E 74 50~5570 M 9]olA Aok (International federation of
sport climbing, IFSC), ©]& HI% S & & &=(hand hold)9] 74
£ 607ME Algtelth ¥ EE=(foot hold)= FRE2] A%} Zfo]
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Warm-up Contents of warm-up Reps and time Intensity
Forearm stretch (pronated)
Forearm stretch (supinated) Ex: 40 sec
Myofascial release Lat stretch (L, R) S'e 52 7/10 intensity on the VAS scale,
Foam roller Upper back stretch P at a rate of 2 seconds per round
Total: 12 min
Upper arm (L, R)
Triceps stretch (L, R)
Wrist curl
External rotation (L, R)
Pre-exhaustion Internal‘ rotation (L, R) Ex: 40_ See With yellow bands, performed
(Elastic band) Biceps curl Sets: 2 at a rate of 2 seconds per Rep
Lat pulls Total: 12 min
Front raise
Side lateral raise
Wrist flexor stretch (L, R) —
Over hand triceps stretch (L, R) Ex: 20 sec x 2 reps s .
Static stretching Supraspinatus stretch (L, R) Sets: 2 Perform Wlﬂl;lgﬁe faximum :
Over hand lat stretch (L, R) Total: 12 min =
Thoracic extension stretch

L: Left arm, R: Right arm, Ex: Exercise, ROM: Range of motion, VAS: Visual analogue scale, Rep: Repetition
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1. AA+4

AALHIAES 24 oAl Ax=xF
At ASE& X}o AFAF 2471(DS-103M, Dong San Jenix,
Seoul, Korea)Z AFE-5to] 243519 0, A X2 (Fat free mass),
A A ZFA(body mass index; BMI), A A%E(percent fat mass;
%Fat)= AFEEA7|(Inbody 720, Inbody, Seoul, Korea)2 &
A5k

ol A E] 2 "R sto] Al

=2 O

2. 29

T2 oF ) w2 S gelstglon, ok g2 o A(T.K.K.
5101, Takei, japan)& AFH&SI] Al 23] 574, 0.1kg T2
71E5tA. viE f*é L W ZEA(T.K.K.5102, Takei, japan)S
o]-gsto] 23] 574 & HUYS 0.1kg HHE 7| F5}I5iTh

3. mieE] 7] AzE

e8] 7] A|7ES A1 A (Stop watch: HS80TW, CASIO, Japan)
E AESto] Fdf migd ATk ST iR AlE Alzet
A BEE A2 &5 ATt AA ] BE 7T AW A EolA|
T2 3199t} Goniometer(Baseline, USA)E AR&dlo] TH#X] 7t
£ ZRIstgon, A" HEA ZEoA +10°8 Hold 3¢ E
£ WA 27] YA B BS, SA AR SEOHeH, &
A ZH2 0.01sec E 2 7| E3FA Tt

o T

A A=
H L= [BM SPSS Statistics 21.0 T2 1S ARFE5lo] 2+ ¥
Q19] FH#(Mean)¥} EEHA(standard deviation)E AF&5} Tt
9] A 7t Aolg FRlstr] ol sl Hgt +3

Aot o, Fg/do] 7= A ¥ W Greenhouse-
Geisserg A-&olth. £33, 4] 7t 2ol & gQlsty] g WHES
A BAE A (repeated measures ANOVA)S AA5IGoH, tje]H
TOE AA T f92+E SRl BE £49 344 fogE
2 p 052 AAst3let.

H
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o
=
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e
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Ful 250 e

2 W3
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EH)2% ol W2 = (grip strength: GS)Z ¥ (back
strength: BS)2 H| 1wt Z3K(Table 3), x| WrE GS(F=1.546,
p=.228)= AA 2+ Fo7t Zol7F YA Ao, e AHA
o] 8} STO|A Z&o] ZAste AJFS BTt v, BS(F=.501,
p=.685) AA] 7+ {93t Zo]7} YehA] groy, thE 15
H3] MROA 80| S7Fet= A S EAth

Fu) g5 WE 2774 g}

4, LEZFYLT 1. LEEE=(0H)NA S 2278 W3t
SEFYLY WS RE SUAYL S ST S FULT Yol B OHAN BEA 2 shes| A )
Adls e AASH FHRAHAY AHEE FEQ SE & g A3}, 180°(F=.564, p=.644)1 A& |93t 27| YepA] &
Hotaom, SHAIZE2 2AA(Stop watch: HS80TW, CASIO, o}, 90°(F=6.399, p=.002)°f|A] v4u1 g ol & BTt tiy]
Japan)E AR&stol SHE AJZHRE ek A7 9] AIZHE 0.01sec A4 23}, 90°04 MREH ST(p=.039), PEEH ST(p=.018)9] i
@& 7] E5tAtHMermier et al., 2000). 2714170l F-9J5HAl ZHasie
Table 3. Comparative analysis of grip strength and back strength (kg)
NT MR PE ST F p
Grip strength 42.87+£12.55 42.53£10.76 42.50£12.00 40.92+11.86 1.546 228
Back strength 117.22427.34 124.76+44.31 120.39+30.13 122.09+37.47 501 .685
NT: Non-treatment; MR: Myofascial release; PE: Pre-exhaustion; ST: Static stretching
Table 4. Comparative analysis of hanging time hold and elbow angle (180°, 90°) (sec)
NT* MR® PE° ST F p
OH180° 112.97+35.90 116.82+32.79 113.00£35.15 122.58+41.66 564 .644
OHY0° 52.52+15.84 53.85+16.91 53.41+16.87 47.03+16.15" 6.40 .002
CH180° 52.18+15.69 52.92+14.61 47.31+13.46" 49.73+14.09 5.252 .006
CH90° 37.05+11.85 37.10+14.40 34.80+13.69 36.77+15.52 .614 .612
SH180° 38.67+9.98 38.42+10.54 33.1148.81° 37.49+9.31 4492 .032
SH90° 27.74£7.92 28.92+9.70 26.35+7.75 28.01+£7.66 .820 496

NT: Non-treatment; MR: Myofascial release; PE: Pre- exhaustion ST Static Stretching
OH: Open hold; CH: Crimp hold; SH: Slope hold. a to b: p<.05, "p<.01; b to c: "p<.05, #p<.01; ¢ to d: 'p<.05, p<.01
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Table 5. Comparative analysis of climbing performance

NT MR PE ST F p
Distance (ea) 30.68+18.05 31.67+15.79 30.67£16.36 29.56+16.88 450 567
Time (sec) 143.99+81.30 156.97+65.54 159.53+86.42 130.24+64.56 1.522 234

NT: Non-treatment; MR: Myofascial release; PE: Pre-exhaustion; ST: Static Stretching

YT TT(CH)ANA Y 278 W}

H|-25 W] W2 CHolA TEX] 2= e 7| A1 o
A3}, 180°(F=5.252, p=.006)°l1A4] 3-2I5F Z}o]7} vpepetom,

90°(F=.614, p=.612)°1 A= Fgt 2o|7} LrehtA] gksket. oy

AA Az}, 180°914 MRET} PE(p=.004)7} §-95HA4] 2+435F3ich

ﬂ'HN.N

3. £2OET(SH)ONA Q] A7 w3}

E85 o] w2 SHAlA ZEA] 2 oige] 7] A7k vla
St A}, 180°(F=4.492, p=.032)°14 8-2J3t o] 7} Ll ow, 90°
(F=.820, p=.496)°141= Aol& HolA| Adct. thu|4 A}, 180°
of| A NTHEt} PG(p=.018)9] mig2] 7| Al7to] f-2j5kA Aottt

TH 50 e 25rdsE Wt

20125 o] T SuA 29} SubA7-E vl T3 A3KTable 5),
HEA2](F=.450, p=.567), S8tAI7HF=1.522, p=.234)2 A A 7t &
ol pol7h thehtA] Qigkort, the 1§ weh STOlA A7l go] 7
20Hs TS BA

o]n

T

Q‘I

AxzFeto|Y2 58t F 259 1A SHA dH7t A&H=
IFE 50l7] o, oA AAA Fvl5Y 84
o] Az itk A7 EHs57] A EH|E2 Sl A7
e Aok 25 W 2283 12 9 @35 Ak 7t H
28 7IAA 71K (Eriksson et al., 1985; Gonzalez et al., 2016;
Morrow et al., 1988; Sahlin, 1986). 3 Zlo|HE0] & T &2
I ES BAT APATES THo|dT AEY A T2 £H[5]
HE7SHAS} 28 258 STTHA A2 445 e £ 9
o1 B 5k QIth(Ahmaidi et al., 1996; Healey et al., 2014).
wEbA, & A4e S5 JH, TEA 4k 9 2HeE HHEE
2EHA, Fatoleh, A-HR2eF)E AR = Feo|n oA &5}
Polxl AIHE v o & =9|5ta A gt

A9l AFoA Ev|E FHo] wE oy}t ujdE o] W=
gt ol 7k vetdA] ottt FA5 AeE tido = dubolgk
I ZHAEH AL HLoto] ofg ®IskE Q1% de Faria Santos
et al.(2021)9] A+-ZTH= oFH W] FFE XA = AR
Hystgon, gElEE o83 A-1 255 AT Bakar et
al.2020)9] A= 2 POl IS VXA Y= ZeE 2 A
F9] A= A Agic}. WA, Sas-Nowosielski & Kandzia(2019)
ool A EuleF R F¥X(flexor muscle)d H
(extensor muscle)o] FAAEH AL 7+7 30% AAG 23}, @
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Edgo] oelo] FHHI FFS WAL Ao Bust
glong, wao A4 715ue), BAK 52 Leldt HeHl AT

, 53] ol#f|Z(forearm)?] 4—7}@}.‘% (ﬂexor)oﬂ =Rl —E Fr"
< ARAE £ gRloltt. &Hd ZdolnE SHF 4]
HEE g BAA A Q EH«] S &85t ob=TE, 9
YoSI(latissimus dors)9 HE2EE FHASSIcH Mermier
et al., 2000; Stien et al., 2019). 3t & FHoAE TH =}
SR TVt QEEE Ho W22 F435] U6k, £E Y
(grip) BHiol wet AA 9 FASAH ol 58 78 LS9 HEE
BAHAZ 4 JtHAmca et al., 2012). & Ao A FH]-5 FE| o
0E 2T 9 FEIE 4 2242 HilkE ZRlg 23 OH90°
ollA ST7F ZA| o] 4kl on, CH180°9A4] PE7F MRETH 2
439k E3h, SH180°01 A= PR7F NTETE Zr4stAtt. Amea
et al.2012)2 =9 FHo] wtzt wigE] 7] Al ojet 5429 uj
2= A7 Aol JFE A, EA 27 90°F
Q2= Z(brachioradilais muscle), YZFZaL(biceps brachii
muscle)?] &gl EA Yehd ¥, 1800004l &7 &3]
Auk 2384 e AL B 159 tHKoukoubis et al., 1995). o]#gF
AU OH180°% BhF 5ol 2 T+ APaYUZ aa¥or
FAL = A= AL I HEo R, Fuls FHol wE a3 A
o7} Yeh}A] & A0 & Holw, OHI0 O A= FAAEH Yo7
Qloto] ofefEa 9 T IAFEHo| FFE vHALRE
A7k}, T3 CH180°% SH180°0 A& A-1 250 & Qlsto]
o} YFFAYe 2V /HSE 20 R Bl
Zetoly A7 H2 74 T B71E A% FPdlof o= 542
2 Qlste] TAIZE Y 59] B2 3| EA|A0f 5t o] Tt I HL
7183 dFe wHo] ok 2B E, Axxgey A4ES 4
7] & WAt & f2E A s & S BAIE
AEYAE FE $PSIE AR 9] AolA AEH S AT
ol I Egoly F55F5E o ¥k g1t A1}, STolA
SEA et SREAT O] Faste AT BoH, SHAIZE
I} PENA] F7Fote Aol UeErstt. o]=d Aol AX
n 22o] Zu| Q=02 FAAEHY B} Zulo] Tt A-12e
ol A71Ee] FFS vA= Ao BofX| gt S %7719} 1]
%719 GEE 542 B4 AP Ao EH, &A= FASA
ol52 Yol BET SRS BEH 2R A5 %7\]-4 e
g}s17] W &Zofl(Asakawa & Sakamoto, 2019) oL 3} 1428
o] Yo & FHRFY Aol YFE vF AR 7

) =]
tgac

i
r

https://doi.org/10.24985/kjss.2022.33.3.340



Acute Effect of Different Warm-up Methods on Climbing Performance

345

of.
ol
kl
by
ol
we 0
o
e
rf
-
9
EJ
e
it
il
o
i
o
oy
o
=Io_l‘_‘

§2 O
30
i
to
L]
ok
[
|
ke
o,
iz
O
<
)
2,
rH
B}
-4
)

o 2 ry ot
ol
1
=
=

=
oy
X
_?L
R
ST
u

2 of
[>
[m
o
o,
1o,
o
Jo
1o,
o

o I E i
e
r_>C4
o
il

2, Ho
ot
o
)
[

: i
i)
Oﬁ:
!
4
iy
K
o,
o=
r_)c‘
I
il
1o
i
i)

of X,
X

s 38 T
9
£ i
I fol'

3

e

180°

)
Rod

In
r)~
ﬁ
fu
Mo
oft
=
1o
)

)

oot
U o % o=
i
ok >
OS"L
off
W
rlo
AN
=
o
0
i
i)
) P

Iy
1o
ol

1
&
_\;L_L
i)
£
H
Ml of
2
o
ol i

HA 22, St A

Fsto] 71929

[
v
e
Sz
=
)
rO
N
I
Mo ©
of
Bl
u
[
i)
o

7

ox
o
He
=
o
rir
e
-
N
N
0z}
fo
]
pack
o
fru
oX
3
r-?l" =
fiu)

kjss.sports.re.kr

Korean Journal of Sport Science 2022, 33(3), 340-348


http://kjss.sports.re.kr

346

J.-I. Yu, P. Liu and T.-B. Seo

FAuEH

Ahmaidi, S., Granier, P., Taoutaou, Z., Mercier, J., Dubouchaud,
H., & Prefaut, C. (1996). Effects of active recovery on plasma
lactate and anaerobic power following repeated intensive exercise.
Medicine and Science in Sports and Exercise, 28(4), 450-456.

Amca, A. M., Vigouroux, L., Aritan, S., & Berton, E. (2012). Effect
of hold depth and grip technique on maximal finger forces in rock
climbing. Journal of Sports Sciences, 30(7), 669-677.

Asakawa, D., & Sakamoto, M. (2019). Characteristics of counter-
movements in sport climbing: A comparison between experienced
climbers and beginners. Journal of Physical Therapy Science,
31(4), 349-353.

Bakar, N. A., Amir, N. H., Zaini, A. M., Nikol, L., & Halim, M.
H. Z. A. (2020). The effects of myofascial release using foam
rolling and resistance band assisted stretching on Malaysian rugby
players’ lower body power and flexibility. In M. H. A. Hassan, A.
M. C. Muhamed, N. F. M. Ali, D. Koh, C. Lian, K. L. Yee, ... & N. F.
M. Fauzi (Eds.), Enhancing health and sports performance by
design (pp. 32-41), Singapore: Springer.

Chaabene, H., Behm, D. G., Negra, Y., & Granacher, U. (2019).
Acute effects of static stretching on muscle strength and power: An
attempt to clarify previous caveats. Frontiers in Physiology, 10,
1468.

Chen, C. H., Hsu, C. H., Chu, L. P., Chiu, C. H., Yang, W. C.,
Yu, K. W., & Ye, X. (2022). Acute effects of static stretching
combined with vibration and nonvibration foam rolling on the
cardiovascular responses and functional fitness of older women
with prehypertension. Biology, 11(7), 1025.

Davis, D. S., Ashby, P. E., McCale, K. L., McQuain, J. A., & Wine,
J. M. (2005). The effectiveness of 3stretching techniques on
hamstring flexibility using consistent stretching parameters. 7he
Journal of Strength & Conditioning Research, 19(1),27-32.

de Faria Santos, G., Cardoso, M. L., da Costa Cabral, V. R., de
Azevedo, C. M., da Silva, P. S., de Castro, J. B. P., & de Souza
Vale, R. G. (2021). Acute effects of myofascial release and static
stretching on handgrip strength in jiu-jitsu fighters. Sport Sciences
for Health, 17(3), 563-568.

Deyhle, M. R., Hsu, H. S., Fairfield, T. J., Cadez-Schmidt, T. L.,
Gurney, B. A., & Mermier, C. M. (2015). Relative importance
of four muscle groups for indoor rock climbing performance. The
Journal of Strength & Conditioning Research, 29(7), 2006-
2014.

Donath, L., Roesner, K., Schoffl, V., & Gabriel, H. H. W. (2013).
Work-relief ratios and imbalances of load application in sport
climbing: Another link to overuse-induced injuries? Scandinavian
Journal of Medicine & Science in Sports, 23(4),406-414.

Eriksson, L. S., Broberg, S., Bjorkman, O., & Wahren, J.
(1985). Ammonia metabolism during exercise in man. Clinical
Physiology, 5(4), 325-336.

Fradkin, A. J., Zazryn, T. R., & Smoliga, J. M. (2010). Effects

Korean Journal of Sport Science 2022, 33(3), 340-348

of warming-up on physical performance: A systematic review
with meta-analysis. The Journal of Strength & Conditioning
Research, 24(1), 140-148.

Fuss, F. K., Weizman, Y., Burr, L., & Niegl, G. (2013). Assessment
of grip difficulty of a smart climbing hold with increasing slope
and decreasing depth. Sports Technology, 6(3), 122-129.

Gonzalez, J. T., Fuchs, C. J., Betts, J. A., & van Loon, L. J. (2016).
Liver glycogen metabolism during and after prolonged endurance-
type exercise. American Journal of Physiology-Endocrinology
and Metabolism, 311(3), ES43-ES53.

Guillot, A., Kerautret, Y., Queyrel, F., Schobb, W., & Di Rienzo,
F. (2019). Foam rolling and joint distraction with elastic band
training performed for 5-7 weeks respectively improve lower limb
flexibility. Journal of Sports Science & Medicine, 18(1), 160-
171.

Healey, K. C., Hatfield, D. L., Blanpied, P., Dorfman, L. R., &
Riebe, D. (2014). The effects of myofascial release with foam
rolling on performance. The Journal of Strength & Conditioning
Research, 28(1), 61-68.

International Federation of Sport Climbing (IFSC). https://www.
ifsc-climbing.org/

Koukoubis, T. D., Cooper, L. W., Glisson, R. R., Seaber, A. V., &
Feagin, J. A. Jr. (1995). An electromyographic study of arm
muscles during climbing. Knee Surgery, Sports Traumatology,
Arthroscopy, 3(2), 121-124.

Mermier, C. M., Janot, J. M., Parker, D. L., & Swan, J. G. (2000).
Physiological and anthropometric determinants of sport climbing
performance. British Journal of Sports Medicine, 34(5), 359-
365.

Mermier, C. M., Robergs, R. A., McMinn, S. M., & Heyward, V.
H. (1997). Energy expenditure and physiological responses during
indoor rock climbing. British Journal of Sports Medicine, 31(3),
224-228.

Michailov, M. L., Balas, J., Taneyv, S. K., Andonov, H. S., Kodejska,
J., & Brown, L. (2018). Reliability and validity of finger strength
and endurance measurements in rock climbing. Research
Quarterly for Exercise and Sport, 89(2), 246-254.

Morrow, J. A., Fell, R. D., & Gladden, L. B. (1988). Respiratory
alkalosis: No effect on blood lactate decline or exercise
performance. European Journal of Applied Physiology and
Occupational Physiology, 58(1-2), 175-181.

Sahlin, K. (1986). Muscle fatigue and lactic acid accumulation. Acta
Physiologica Scandinavica. Supplementum, 556, 83-91.

Sas-Nowosielski, K., & Kandzia, K. (2019). Climbers! Don’t stretch
your forearm muscles before climbing: Effect of static stretching
on a finger strength in various grip positions. Science & Sports,
34(6),422-423.

Smith, C. A. (1994). The warm-up procedure: To stretch or not to
stretch. A brief review. Journal of Orthopaedic & Sports
Physical Therapy, 19(1), 12-17.

Stien, N., Saeterbakken, A. H., Hermans, E., Vereide, V. A., Olsen,

https://doi.org/10.24985/kjss.2022.33.3.340



Acute Effect of Different Warm-up Methods on Climbing Performance

347

E., & Andersen, V. (2019). Comparison of climbing-specific

strength and endurance between lead and boulder climbers. PloS
ONE, 14(9),¢0222529.

Vigouroux, L., Devise, M., Cartier, T., Aubert, C., & Berton, E
(2019). Performing pull-ups with small climbing holds influences

grip and biomechanical arm action. Journal of Sports Sciences,
37(8), 886-894.

kjss.sports.re.kr

Korean Journal of Sport Science 2022, 33(3), 340-348


http://kjss.sports.re.kr

348 J.-I1. Yu, P. Liu and T.-B. Seo

| £H|2S SH0| AX= J2f0|H 2715 =572
SXAM X[ U SHE ASH=20] )X 95t

- T oo - OO

[24] £ 979 BHE 2nx Jejol7 afaA 2= Yool W2 WF WA Awd Te, 2A7Y, LE4Ys
o ; Ei B4 W, 4 S0 Al gk st Aol

£ 970 95 51109 Fﬂiw 92 % 9l 999 Setoluizt Folstert. FuleFO

© otgat v2g o, IATYL P Ao 5

5 *ao%a% S41cls) SAG0 R SHsia, FUEES] Aol U] S HHEILAEAL e

432 %
(A3 2 @7e) 2 2xxgeloly A £ULEORA Taold A-HZeE, HAAEANE 2ad e
o] A7) Qpgkeh. AT QEEE 9004 FHAEH Ho| s gAstON, YR SELEE 180°]
o 0

A A-3] 2850 FjsHl ZAstert. ot 24 2% Fefol B 2Bl 3ol 99l
(221 2 a7l Betolviol 18T £U£FOR Aol AL eF, FAAEAYE 2eln aNTY, &
Spselo] 4449 G WA gob] o], 2F Aol o e, BEA 2, oig s 24,

[e)
9 A4 52 Teie BIHQ #ul8F A7 AagEolol & Ao Azt

Axz=getoly, s, 99, 29 olg, A-128-F, FHAEHA

Korean Journal of Sport Science 2022, 33(3), 340-348 https://doi.org/10.24985/kjss.2022.33.3.340



