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Abstract

Purpose: The purpose of this study was to investigate the association between upper
limb strength characteristics and climbing grades in climbers. In addition, a multiple
linear regression model was constructed to account for the variance in climbing
performance, thereby offering a scientific foundation for physical fitness evaluation
and evidence-based training plan in sport climbing. Methods: A cross-sectional
design was adopted. Twenty-five advanced male climbers were recruited, with a
mean age of 31.92 years, an average climbing experience of 6.58 years, and a mean
IRCRA self-reported climbing grade of 19.50. Participants underwent anthropometric
assessments and three upper limb strength tests, including maximum bilateral pinch
grip strength, one-repetition maximum (1RM) weighted pull-up, and maximum
repetition pull-up test. Statistical analyses included Spearman correlation, simple
linear regression, and a multiple regression model incorporating four variables:
bilateral maximal grip strength, 1RM pull-up relative to body weight, number of pull-
up repetitions, and years of climbing experience. Results: Among the four variables
in multiple regression model, only the 1RM pull-up relative to body weight
significantly predicted climbing grade (B = 11.88, p <.001). The overall regression
model demonstrated high explanatory power (R*=.778). Additionally, simple linear

regression analyses indicated significantly positive associations between maximal
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grip strength, maximum repetition pull-up and climbing experience.

Conclusion: The findings support the use of the relative 1RM weighted pull-up as a
practical indicator for strength evaluation and performance classification among
advanced climbers. Future studies are encouraged to expand the sample size, include
female climbers to enhance model stability and validity. Intervention-based designs
and objective performance tracking are also recommended to clarify causal
relationships between strength variables and climbing performance, thereby

enhancing practical applications.

Keywords: Rock climbing, Upper limb strength, Pull-up, Grip strength, Multiple

linear regression
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ZRFHREFER (ECHA) > UAFBHNEEEET HE Lk
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/1 €A B TENDO Uniti# # 2 L E R B 2 FHR2HETREZY
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FEE BRI ENA

AR EZHE 8 XL G RAERE E R BRFPATHR > AR B €45
RARFEEN - RREEIIHEGLARARAIBE L AREARL S B4 A48
[ o R $4% LA 4E P 48 B 12 #L (Intraclass Correlation Coefficient, ICC) 4-#7 8l &&
—FhM o BRETRALEI MG LAaE A Fb ICC(2,1)=0.957 » B # 4% & 15
B AF4$E S 1CC(2,1)=0.789 ~ & F 1548 /1 ICC(2,1)=0.775 > B 7 RIF42
B RAREGI B ER# ICC(2,1)=0.702 ~ h F %R F ICC(2,1)=0.618 * B
¥ H£15E (Koo & Li, 2016) » BRI ABIES 8 A 1245 A KM LRI FAZ—
BMZAF LHE o

FoE SIEKAE

HER LR SRR EH ) ERALRTRFRZEL TR  ARHANZR
L &R I AIR LR K IE & (Visual Analog Scale for
Anxiety, VASA) (McCormack, Horne, & Sheather, 1988) ° f£ =38 F ik /) & R 3%
Bl EEFRARIEEN - RREEI B LEKRRE IR @ LARB AT S AR A

%2 VASA @I ERHE N EGAME BBEEAAM (p>.05)  BRAERARH

ERSS I Y %
—RMEAE
B hBNT o BERE SIS S — 1
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BEHF &R
B %RARATH

ZREEARAETH ¥k 5 AT o &4 A AT Shapiro - Wilk % &M

X BEKERS a

GARFEE B e AT TR -
&5

RAA IR T (N=25)

FIE T AREE

F# (R) 31.92+458
BE (N T 65.47£5.67
REHs (%) 12.88+4.26
B (A5 176.8815.59
B s By (%F) T 6.58F4.44
R EFBL (VM) 8.8315.65
%% (IRCRA Scale) 19.50%1.92
105 I R LA 0.740£0.276

05° &R BE ~ By @BRuinn 4R bp =18

3 1 &N Shapiro - Wilk F & MAa & R & & F & 2 BLBR (p < .05)
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B8 RGBS

A8 PASpearman 18 Bl AT & SRR L 8 FR AR 0 BRI K 6 AT ©

k6
BT B 8 IE R 5 E R Z Spearman 18 ] »#7 4E R
% 1R Joxi:A pla
F# (R) -131 535
BE (N .050 818
REAE (%) -111 604
BR (a) 077 717
B 1R B () 596%* .006
EREFBL () .160 446
.74 DR A L 263 211

HF PR ARIEESN () 550 004
RABEIHa LA EEL 8420 <001

BRAREI G E (R) 624% 014
o R FIR (%) 070 741

ELFp< 055 Fp < 01 Fp < 001,

ERASAY  RAAEIMO LAY ERAEEERZMEARKRZ
EAR (0 =.842° p<.001) - ZARESI M@ ERHK (0 = 624> p=014) T
BHoEEAM  BREE&% (0 = 5% p=.006) £18FFILHAEHEN (0 = 55
0>p=004) ZPEEAN > LHFBALEREKE (p< .05 HAEGELF
i~ B E M R IR BEIRILAI R ERBRERERERZ
e REZRBEEMH (o> 05 -
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Fo8 HEGMHEE M
AHHHA— G T RABRE R R RERE M O EER > e T
FHRAERA RRAEI Ma LA A Ek - RARE I Hh LR HBEE

PRERETHEGMRF oM c ERBET LA WEYASEBRERE ZR
LRBREE o BEANN 301 £ 5020 BEGHEAL  BTYARTEER
Z f 2 Em AL o

Ed o ugkagi @ biadt s T @AM RERME R = 502° B =11
277 p<.001) > HER=CAE BN EH}FAEKRE (p< 0] ZFHANBIFLER
FInk 7> B 5 EE 8 ZRUBI AR A QFEE L > BrEMN LRGN
Zii

x7

BF B 4R 1 18 BF 7 AR

%18 B SE ta pla R’
#EF YR RIERADT) 0.301% 0.097 3.105 .000 0.415

RAREBEF g EAEAHEEE 11.277%%* 1544  7.304 .000 0.502

RAREI #E ER#E (XR) 0.471%* 0.125 3678 001 0.301
BBy (5F) 0.283 0.069  4.087 .005 0.422
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FwEh %y
AL R E— S EREF PHYRAEEN - RREZI NG LABHE
b RARAREI M L RB=IBHER  BMAREER BT LEH
S BIRF LR ERFEHE R RGN - BALMBENIR? = 077

HEAER2 = 0734 ° F(4, 20) = 1754 p < 001 * @EF A BT & Rk 7

JZilan

*8

F LI A AR

%18 B SE tfE pla VIF{&
HF P RAEENNT) 0.013 0.078 0.167 .869 1.61

RABEIEe LA E L (1) 8768+ 2209 4322 < 001 1.65

RAREI #E ER#E (XR) 0.066 0.12 0.547 590 1.39
BB (4F) 0.117 0.066 1.772 092 1.3
o 8] 12.928 1.366 09464 < .001

SEIFp< 05 ¥ p< 01 p< 001 °

A ETARGEY £ TRRI B LRSI A ELL | AERIFTEAEKREZ
TARIEF (8=8768 p<.001)> HEAAYBEEZEGAHE  KREBEAKE -

SuEsE XA 0 FHR_=12928 + 0013 X #F TR KIE#E N + 8768 X &
Rl #e EFESN B FE + 0066 X IR AR B 7| f8 @) ERE + 0117 X B 5 &8y

B 2 4 B # AR B -F (Variance Inflation Factor, VIF) 18 % &7 2 > 5 &
% 444 ; Durbin - Watson #3284 1527 % AR EABE AN - ¥HREHE
TR AR A AR I
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FAAFE Wt
F—f XAEERETHALE SRR AL
BREFARFRASEKFEARFHUZE MBI > KRG e ko ERETH
YRR A BRREEARERZ MMM - AR LN 25 BFHEE 4
P EEs 31.92 R B EEER 6.58 F 0 BHEIREFH 8.83 /IEF 0 A RWME
BBREBSA 19500 BAZBEAINREERABRELEERAKRILAKE > THHRm

SEBEITAR T R AR R - IRIE Spearman A 2T LR - RRXFEH F
ER PR TR ARRERIBE AN HAYE: FH-HBE-#

B~ HR > DIREF BRI B I RLG) S KRB TR ZRAE B -

AR E SRR LR A ZRA L ZRAZAMAR (Vereide et al., 2022;
Stien et al., 2021; Giles et al., 2021; Levernier et al., 2020; Gabriano et al., 2020) > &
RARZGARATFE SRS AL BIERBE L ESHE » AR TFIRAE 12.88% °
RT3 17688 An 0 HA@EHEMEE L H 2 AR (Draga, et al., 2025; Saul
etal.,2019) * AARARERTY » SLYPRRELFRIE KA AZAMME - H#
Bl G Ra  ABA T A AR R 5 H oy KA PIE 0 B R R LUE— 5 & ARl
RERFTHERER - BEURT ARBBHEELRNARARRTZRSE
F—2 > sb— I Mermier £ A (2000) ~ Laffaye % A (2014) A K Faggian
A (2024) ZHRARS  ABBAE G - FRERTEBI R G ZWEY
B THEBINREEZERAF 0 FHENE - A ECEER ERRALA ) 2T AR
FEH 46% Z 589% R B RRAYER - AMARIALACTEE T EBELERZ

& 2%

>

G
2

Bom ko R EHVE AT R BAY L P ¥ B AE S 7T 2 4R 4 IR T AE LA
A2 He4a Rt o
YNRF AWML IRILG S R B RMELBEREZRBEWY - N L

IR G HAE B RS RAZHEINREH ~ BED S ARINRAE L
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BT

RS

b
N

aF-3 FHEHZEAREAN  BMERERSARE LI RBL
L% S ¥ S EAGES]) D

BRELWE > BAAREACEFHEMKEZ SR EIGT > 2EE
BEREARBBEMB A T TARFH, AE - T-FHHEGRER

TR G ARBERE R BN -
B TRASYBEARBRERZ AN

AR Spearman MM HATER > ZHE IR AN ESHE EF R KRIERE
N-BmRAEFI MG LAHEFL RARATI MO LRBETRAAREZSE
BEREZREF LM (p=.550~.842, p<.05) » TzhF 3% iR F A & 58 3 48 B
(p=.070 " p=.741) ° 3 n X F A RATR B ZMBRE— » TAFEBE SRR Lk
AL A7 ¥ 38 5 & 33, Fd) B 86 1 649 37, 25 (Gabriano et al., 2020; Vereideet al., 2022;
MacKenzie et al., 2020) °

AR RE TREERAREI#Ba LARPeIGHELIERGE KD R
HXIREEEZHPRERZ T BRI AL LRI T LR M AR BRI
o 2R 30bpm [l €& AMEATRIER o sb— BB F K3 IE K S B HE AR B
Ao TREMPBETHRRARLER - W SHIRXFFAFR TR LBEE
VR IR FRFHR — FTRERNEZRBERALYZE - HERRE
BARRELBERIMRZBEAAMN  WERBZRLORFILE JALBE
Bt R A H RSy X2 hE2EAN  FRARARTHHRRAE R LR
WAT A B — S S HBIRN R R ERE P S AR A -

Spearman 48 Bl 547 & R~ BpiE ISR L E T 0 LRASRAMEAR
BERIABEAAN - AHTE-FEAZALENELAHERFRNEIH

BhEBEASE THBERBEGMHEE M HERIF -
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ot SUBARERAZMHRRMEDE 5
BB ERB DTSN AR ZA LR BHM EFFHRAERS -
RRAEI RO LR ATHARARAI RO LRUSRBERNERSE

B XFARARBHZ = ERBTAERALE P IR EFHMEELE S
FIAKENIEAR o i RBABBMRIT oW ER > AART AL s BBRAE

BRERZMG  HERERLBEZEGME - AT BETRAE IS
—HEINBEEEER

BREAMAFEIHERBT  EFPFHRAERNTHEIANLEER B
=0.301,p<.001) > ARFES:E 415% WS RABEARTEROME - 35
B RR s AR /1 2 — (Saul et al., 2019; Laffaye et al., 2015;
Macdonald & Callender, 2011; Watts et al., 1993) °

Gabriano % A (2020) &P MRS R S HEER 0 HEALHIEES
T mBEEER AN ESL  ERAX AR IBEERS  BrARNE
P ARLEN R KRR LS ARZT » AFRHRAE A AKER L2
B BRERNEZERTRRANADERAMIEBRAE X - Bk BpE{E4ER
BHEBRAGAHENGE  THRABLEFRZGE BroeBHER T &
HAOZHETEOTAREME -

b KRR —RBEAFRITRE  XIRXFRFHFEAARATE - B2
7 KBIFRAIEE S - MRIE IRCRA(2015) A Giles A (2021) Z &%
ERENRETE R BB P EERFREN ZHE FLMAME A/ N
HE EARRMEGELE L BRTH FHEANENE K (Berguaetal, 2018 ; Ozimek
etal., 2017 ; Draga & Krawczyk, 2023) ° B bk KRBT KR T A 35 AR AT
¥REDRAFEARLELRADH B EF AL FIH A ZRANGER U wi
BREERRZEGHE - Af > £FRARKEFETZAIRGGRT > B4
BAFNMBEHE —RERABE  THEAERELEE NS FEERIZITE -
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o EBmAIEeLBESEELARRER

gMUEESHERBET > RAFI A LBANE TR RREZI R LT
BEAHERBZHEAMB B=11277,p<.001)> AHFAR N REHSIE > #
B3 502 % b4 FHE Sacterbakken % A (2024) 2 H 2% > 4B F
SFALBE Y IR RALA DI BRAEA LRI 4G W 3R LAE ) » i — 5 it h ik R
(Rate of Force Development, RFD) » # A8 5 815 ¥ a4 48 € M gL ) > a8
RERROGRIAZREMB -

SL&E R IE M J R I By K BB M2 XK > Sands F A (2007) 45
BREBNERHENBZKEGRAIA BAHE > TR BIFEILA 4 4
BRI TR ANRRIRS  BEU—RERRBEFEAFEST X » HE
AR ZRENREAG EI| e LA TR ZRABIIEE AR
RAMA KR ZIEE - AUATRBSEHAHERES T XA B F > Seitz ¥ Haff
(2016) ¥t IAMA B S AEH EZRERESEMB - SN EHE - £
E~FEREBE R AE T BB EER N 0 SURITFE — S EREIRAR
P REAEIRANS > RABRBRENAREETOIRG A - MERS
AB R 89 XBK P > Stien FA (2019) FHH R AMATHALE > GIER P IEE 2 H
&R 424542 > ™ Macdonald £ A (2011) H#AALE AR EBEBE T > HRNERE
FEIE S L RR By e th O BAT R LA B2 6948 M - Vereide F A (2022)
B BRABREENRANEABENFRAGNECRBRETF  La&REERE

BRoK Bhof » RAMABRBENRNEREE XA IR T EZEHYMBUME -

WA XKL A G B b AE A LR ERR S RANIER > 25
% R4 ey B 4T3 (Stien et al., 2021 ; Vereide et al., 2022) » 5 PR
X (Giles et al., 2021 ; Levernier etal., 2020) & X » KA RIKA R KA €548 3

Legtad g EhBITHRA N ERETZERBEERREIEBREREAF
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BEARR > B r Ry X EHELARRERE TREEFI B LARE ST
W RREALCNBEZERBE RS > AARARERBRALBEEARN - MmE
FRAFTRELNENL BB ESHEGLE > RN TRAE S KR EHRIEM4
Z—c RMAMRZAARAEHEEFHER S > REBRBARME ~ B & - 3
BARERBI T %I > TRUATNE Ba) EILIE1E - RRERTE—F R
REALBEFRE MR ZREH ~ AGEBE I - W E-RHHGHRELER
TTEITINRNAART » BIRF A IR LAENGRIAREHEELERE
Y
Z - RAREII O LAREER

BRMUREIHERET > RAREI MBS LREE A HREZ
BB FBEELTEMEB (B=0471,p=.001) AN E 30.1% > -~ ILIAIIE
TS FAR B R E R 2 %R - MacKenzie ~ Smith #2 Jones (2020) 413 73 A%
HEHREBITAR  HHEEI B L RBEALT PRI GHRELETRRAY
FERREAR > AAARERAAF - R BH R LR DGR EE > BAE
RUBEZHRETRBEFIAGFH/RAEZIRETK -

Flagm LB % M B 0 RPUTHRR T B FIUB E Ik - AR
FAEZZEMRROEHT  PAARRBRESEZH A S ENIEFENA
3Rl /) &R o @R RIS i 0 BRI B IFALA A A 69 F R RS LE R
15 F & TR RBEARRN 60% IRM 7R E 9 34k > tb—F XAt b4 7+ 2%
SR LZBRTRFREFARRERI GG HBAN CRZEADE LM TE

#Y)4kst £ (Langer et al., 2023) °

APFR B T B & 30 bpm FUATRE T Ak LRI 0 £ B B AR
HAERUBTOHFERBEN - FRHRZRENIEAR - A BRI R ER—
B A AEHNG AR CIRATXGREIRET — 5B 2K
# s T A A A RS MR R RS R AMN - ERARRPRT RIEHHA
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AR A G EARERRES > KA EHE L L RAIER > BLLETRE

BAZREByYXBTREASARNZHOME  REXPHFLHEBAFENTIEHEY

HBELMEFIHERET  RLEREHAARREZ B LERAHE
Em B (B=0283°p=.002) MIENE 422% BRI FB I ROBRR
(Soderqvist et al., 2024 ; Vereide et al., 2022 ; Giles et al., 2021 ; Stien et al.,

2021) » BB REA BN RS H AR EPIT - BRAEALEETHE RS

EmRAFRERARHRELM -

Mermier % A (2000) #54 » AZBEHERGART T » THARE A K
SR B EERE) R RAGERF R RBIER - AT 0 ARE
BRUNBEEZRNBERERESNIARANEL S BB T B EFYE - i
WBERRERTBET > ERARETABCIRCHETRAMRAR SRR —
BMN 189 BB H e s AT da > B BAR YN RIA R 7T A Bk D B %R
AR AT IR I B ) B (Seifert et al., 2018) © H 4% 89 F B 2|4k AL E @M
AR KRB ] 3w 1B E H A IR S B 004 0 A F45 B L AL
EULE 5L e BIE N4k > T En il BE S ER A -

ARARAEUAZRE B RIS ZH 5 B5AF AR > B 9343
R RERBH BT TRERBADE - RRRFILT UM E %
3t SRS HIRBRERRGI > TTESERME Al E Lk

AMOEF  RBMBEIILE > EUARGFAHERIEREN HIROSH -

33
doi:10.6342/NTU202502163



Swiy ERNEFMAL S RRAZ L AE@FHA
BHEFoER > S AREEAUMAWIAGIE | 4

AR4% Spearman ¥2 ] &
FIEAEAEEN ARG EI LA A ELL - RARBRI B ERE
LB o BB ABEERR S (R

PR GBI o BBy > AT S
1% R2=.734°p<.001)’ BA S EMEN  L—EXRXFAALRKR

=778 > FE
%= YA YA ELIZ S LEEHEA > BEAETARN > BEA XK
ZRBERABER R*NH 301

BAWIE LR EHANREREEF TS
E 502 et amBEHEATY T RRAEII ML AEL, AAH—F
BaEKEZTARMEF B =8768 p<.001) BTHABEIAEESN - LEr=15
PR RF RIS EARM 0 RN S YRR T RS

~~~~~~ YR EREEE TS

B EREEaAEE -
BHE - B

R BB P ERSEMNENEETRAEL—

& R EATRE
PR EgEg > HRARMAAR - MR AR E I G EREAETH ERIA S
ERIEE 0 R KA XA

.......

B E R R AR EAR P RIERGELRRL—TH
e RER T X RBIER GBI RFE G E2IEH] HBE S RHE AR

B ARFE G R THRE LR DS -
BRohE S L EFEA A EREAE p= 92 RAERFHERS
L EBA R

GHEGYOE — % AL ERHE R ERTS &
S B EREE -

o RHE
R AL T8 FALREILIEE  TRREKSE

REBIFHABKIEZE S Eme > SRR P TRIR
HE -6

BELRER > T 'RAEEI Mo LAHAELL, FA
HHERMTEEEZRTAKLERBE S

B Bie T
ST PES ) Bk 3 B AR AR 0 R

ERREASE » HINPEILAIESE - S
mAEGY "HRAGREARSGEESE X EREH
S 182 VIF 38N 2 B RS AMeEs % $

4z A

.......

HIG LG TFARI S - LG

=2 Q‘k

=%

)
N

.......

WEAREERRE > B Y

.......

34
doi:10.6342/NTU202502163



FTRATREG KRR LZEAMEN > MERLARRELE S FBEMS TR

¥ o B 5h > Durbin - Watson AR #{E & 1.527 > A% £ 2 M & A A B 48

Bl BEon B AN A ARMRGE AR B S A L -
AARIEILZ S ABFHRUMBET KA EFME Lia¥ g Eth g —

BEHAATHIARGE  BAHSEMEN BHRITHAES LE B HE
BEROSERAZ L TURAEEBRE S ZONN B R RRTE - LaaY
B R BBETRRN  MBE— T EEEME - RRTH— SR FZ LG IBA R

REREXLNER > AR FEBAPREBAEER ~ 51 0 EBINRRB T oy &
fir o
RRARTHE—SRASARKE > BBEREMG] o sbs > FTRAE I
FEFAL > Bl RS F R BZAL A KERER  REZILHSHIFE
A RRIBTHAINENAZARZT  RBEEIGEAHEBERERGT
B BB H R RIS SINERARBIIE B ZTATHE 0 AR 4R EA B 84T
HEemEm e BRILINRAERZEELH -

35
doi:10.6342/NTU202502163



FEFE &R

AR EERALREEN LR S HRE A RREFLFROTAR N >
BRI L AGMRFEHEANUBRRELGR SN AL EHARREF FEHELR
DA AT P E S R R IMINR AL > TRAHE S AR RA -

RERBET  RRAEGEIIBaO LAY AETWLARENRANYE AN
MERL L@FEIM T EERTBEEKRE HC LN YR EFFHEKX
/BN BRAREIBO LR URBR L& A5 u@EHEA FIHEREHR
R EMEREQMEY FREOFEHEUMENE R =778 BETAMAANZ
LB ERHMAEREARABMAALAEZLBERAAKE  ERERIFR
HRATIR X ZABER -

AARBEAND BEHHLEREHRBFRI BN ERRABB AT > 748
BB ERFPEL S RRORIE - ARERTEANES B~ JlRER
BEprmpse ARZ Y > BT EAREILIRIT EZ4E - KM AT RIA
BEMEAH2 A BEREFHELRE > THERBAITRE N - it BEER
HARBERBEFRXTR 0 REANFREFRGRINE BF LA T2
A e

ARAREBRIBERAEAARALSE > EMALHITHKEFAREERNETF >
— SR ERLAELHEA YRR o FTRBINRNAGE » BE
RENEHRHURALZEHERAR LN RE > EX AR RMEBTEN GRS
3] o

36
doi:10.6342/NTU202502163



34 Uk
PEAMCLER G 020 0 EHEE- AT ERKE LT €483

https://www.tpenoc.net/sport/sports-climbing/

Inside Climbing. (2024). Routesetting for the very best: Boulder & lead routesetting
at the Budapest OQS. https://www.inside-climbing.com/2024/08/03/routesetting-for-

the-very-best-boulder-lead-routesetting-at-the-budapest-oqs/

Giles, D., Barnes, K., Taylor, N., Chidley, C., Chidley, J., Mitchell, J., Torr, O.,
Gibson-Smith, E., & Espafia-Romero, V. (2021). Anthropometry and performance

characteristics of recreational advanced to elite female rock climbers. Journal of

Sports Sciences, 39(1), 48-56. https://doi.org/10.1080/02640414.2020.1804784

Draper, N., Dickson, T., Blackwell, G., Priestley, S., Fryer, S., Marshall, H.,
Shearman, J., Hamlin, M., Winter, D., & Ellis, G. (2011). Sport-specific power
assessment for rock climbing. The Journal of Sports Medicine and Physical Fitness,

51(3), 417-425.

Stien, N., Riiser, A., Shaw, M. P., Saeterbakken, A. H., & Andersen, V. (2023).
Effects of climbing- and resistance-training on climbing-specific performance: a
systematic review and meta-analysis. Biology of Sport, 40(1), 179—-191.

https://doi.org/10.5114/biolsport.2023.113295

Saeterbakken, A. H., Stien, N., Pedersen, H., Langer, K., Scott, S., Michailov, M. L.,
Gronhaug, G., Balas, J., Solstad, T. E. J., & Andersen, V. (2024). The Connection

37
doi:10.6342/NTU202502163



Between Resistance Training, Climbing Performance, and Injury Prevention. Sports

Medicine - Open, 10(1), 10. https://doi.org/10.1186/s40798-024-00677-w

Bergua, P., Montero-Marin, J., Gomez Bruton, A., & Casajus, J. A. (2018). Hanging
ability in climbing: An approach by finger hangs on adjusted depth edges in advanced
and elite sport climbers. International Journal of Performance Analysis in Sport,

18(3), 437-450. https://doi.org/10.1080/24748668.2018.1486115

Draga, P., & Krawczyk, M. (2023). Importance and monitoring of strength
preparation in sport climbing. Science & Sports. Advance Online Publication.

https://doi.org/10.1016/j.scisp0.2022.09.012

Gabriano, E., Swanson, J., Luna, V., Harris, J., Shagena, B., Banez, N., Shaw, T.,
Wong, E., Clark, J., & VanHaitsma, T. A. (2020). Physiological and psychological
differences between novice and advanced boulderers. Journal of Kinesiology and

Wellness — Student Edition, 9(2), 1-12.

Levernier, G., & Laffaye, G. (2018). The rate of force development: A new

biomechanical key factor in climbing. https://www.academia.edu/73029093/

Levernier, G., Samozino, P., & Laffaye, G. (2020). Force-velocity-power profile in
high elite boulder, lead, speed, climbers competitors. International Journal of Sports
Physiology and Performance, 15(7), 1012-1018. https://doi.org/10.1123/ijspp.2019-

0437

doi:10.6342/NTU202502163



Macdonald, J. H., & Callender, N. (2011). Athletic profile of highly accomplished
boulderers. Wilderness & Environmental Medicine, 22(2), 140—143.

https://doi.org/10.1016/j.wem.2010.11.012

Ozimek, M., Rokowski, R., Draga, P., Ljakh, V., Ambrozy, T., Krawczyk, M.,
Regwelski, T., Stanula, A., Gorner, K., Jurczak, A., & Mucha, D. (2017). The role of
physique, strength and endurance in the achievements of elite climbers. PloS One,

12(8), €0182026. https://doi.org/10.1371/journal.pone.0182026

Soderqvist, K., Identeg, F., Zimmerman, J., Senorski, E. H., Sansone, M., & Hedelin,
H. (2024). Validity and Reliability of Finger-Strength Testing in 6 Common Grip
Techniques for the Assessment of Bouldering Ability in Men. International Journal
of Sports Physiology and Performance, 19(3), 290-298.

https://doi.org/10.1123/1jspp.2023-0129

Stien, N., Vereide, V. A., Sacterbakken, A. H., Hermans, E., Shaw, M. P., &
Andersen, V. (2021). Upper body rate of force development and maximal strength

discriminates performance levels in sport climbing. PloS One, 16(3), €0249353.

https://doi.org/10.1371/journal.pone.0249353

Stien, N., Saeterbakken, A. H., Hermans, E., Vereide, V. A., Olsen, E., & Andersen,
V. (2019). Comparison of climbing-specific strength and endurance between lead and
boulder climbers. PloS One, 14(9), 1-13.
https://doi.org/10.1371/journal.pone.0222529

39
doi:10.6342/NTU202502163



Vereide, V., Andersen, V., Hermans, E., Kalland, J., Sacterbakken, A. H., & Stien, N.
(2022). Differences in Upper-Body Peak Force and Rate of Force Development in
Male Intermediate, Advanced, and Elite Sport Climbers. Frontiers in Sports and

Active Living, 4, 888061. https://doi.org/10.3389/fspor.2022.888061

Limonta, E., Fanchini, M., Rampichini, S., Cé, E., Longo, S., Coratella, G., &
Esposito, F. (2020). On-sight and red-point climbing: changes in performance and
route-finding ability in male advanced climbers. Frontiers in Psychology, 11, Article

902. https://doi.org/10.3389/fpsyg.2020.00902

International Rock Climbing Research Association. (2016). IRCRA test battery for
climbing research: Test manual (Version 1.6).

https://fliphtml5.com/dukmw/zhlr/IRCRA Test Manual - Version 1.6/31/

Cormie, P., McGuigan, M. R., & Newton, R. U. (2011). Developing maximal
neuromuscular power: Part 1-biological basis of maximal power production. Sports

Medicine, 41(1), 17-38. https://doi.org/10.2165/11537690-000000000-00000

Muiioz-Lopez, M., Marchante, D., Cano-Ruiz, M. A., Chicharro, J. L., & Balsalobre-
Fernandez, C. (2017). Load-, Force-, and Power-Velocity Relationships in the Prone

Pull-Up Exercise. International Journal of Sports Physiology and Performance,

12(9), 1249—-1255. https://doi.org/10.1123/ijspp.2016-0657

Fanchini, M., Violette, F., Impellizzeri, F. M., & Maffiuletti, N. A. (2013).

Differences in climbing-specific strength between boulder and lead rock climbers.

40
doi:10.6342/NTU202502163



Journal of Strength and Conditioning Research, 27(2), 310-314.

https://doi.org/10.1519/JSC.0b013e3182577026

Laffaye, G., Collin, J. M., Levernier, G., & Padulo, J. (2014). Upper-limb power test
in rock-climbing. International Journal of Sports Medicine, 35(8), 670—675.

https://doi.org/10.1055/s-0033-1358473

International Federation of Sport Climbing (IFSC). (2025). Competition Rules.

https://www.ifsc-climbing.org/index.php/world-competition/rules

Koo, T. K., & Li, M. Y. (2016). A Guideline of Selecting and Reporting Intraclass
Correlation Coefficients for Reliability Research. Journal of Chiropractic Medicine,

15(2), 155-163. https://doi.org/10.1016/}.jcm.2016.02.012

McCormack, H. M., Horne, D. J., & Sheather, S. (1988). Clinical applications of
visual analogue scales: a critical review. Psychological Medicine, 18(4), 1007-1019.

https://doi.org/10.1017/s0033291700009934

Draga, P., Trybek, P., Baran, P., Pandurevic, D., Sutor, A., & Grenhaug, G. (2025).
Morphology of male world cup and elite bouldering athletes. Frontiers in Sports and

Active Living, 7, 1588414. https://doi.org/10.3389/fspor.2025.1588414

Saul, D., Steinmetz, G., Lehmann, W., & Schilling, A. F. (2019). Determinants for
success in climbing: A systematic review. Journal of Exercise Science and Fitness,

17(3), 91-100. https://doi.org/10.1016/j.jesf.2019.04.002

41
doi:10.6342/NTU202502163



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), 359-366. https://doi.org/10.1136/bjsm.34.5.359

Faggian, S., Borasio, N., Vecchiato, M., Gatterer, H., Burtscher, M., Battista, F.,
Brunner, H., Quinto, G., Duregon, F., Ermolao, A., & Neunhaeuserer, D. (2024).
Sport climbing performance determinants and functional testing methods: A
systematic review. Journal of sport and health science, 14, 100974. Advance Online

Publication. https://doi.org/10.1016/j.jshs.2024.100974

Watts, P. B., Martin, D. T., & Durtschi, S. (1993). Anthropometric profiles of elite
male and female competitive sport rock climbers. Journal of Sports Sciences, 11(2),

113-117. https://doi.org/10.1080/02640419308729974

Sands, W. A., Stone, M. H., & Stone, M. E. (2007). Principles and practice of

resistance training. Human Kinetics. https://doi.org/10.5040/9781492596875

Seitz, L. B., & Haff, G. G. (2016). Factors Modulating Post-Activation Potentiation of
Jump, Sprint, Throw, and Upper-Body Ballistic Performances: A Systematic Review
with Meta-Analysis. Sports Medicine (Auckland, N.Z.), 46(2), 231-240.

https://doi.org/10.1007/s40279-015-0415-7

MacKenzie, R., Monaghan, L., Masson, R. A., Werner, A. K., Caprez, T. S.,
Johnston, L., & Kemi, O. J. (2020). Physical and physiological determinants of rock
climbing. International Journal of Sports Physiology and Performance, 15(2), 168—

179. https://doi.org/10.1123/ijspp.2018-0901

42
doi:10.6342/NTU202502163



Langer, K., Simon, C., & Wiemeyer, J. (2023). Strength Training in Climbing: A
Systematic Review. Journal of Strength and Conditioning Research, 37(3), 751-767.

https://doi.org/10.1519/JISC.0000000000004286

Seifert, L., Orth, D., Mantel, B., Boulanger, J., Hérault, R., & Dicks, M. (2018).
Affordance Realization in Climbing: Learning and Transfer. Frontiers in Psychology,

9, 820. https://doi.org/10.3389/fpsyg.2018.00820

43
doi:10.6342/NTU202502163



M4k — >~ BRMEB L E /IR E £ IRCRA Scale)

IRCRA Metric
Climbing Group Vermin Font Reporting Scale YDS French/sport British Tech Ewbank BRZ UIAA UIAA Watts
1 5.1 1 4 I sup I 1.00
2
7 52 % 6 o I 200
3 53 2+ g [sup M 300
3 =+ 3.50
Lower Grade 4 54 3- - 11 -
(Level 1) 5 5.5 3 1A% v 4'33
Male & Female B c
6 5.6 3+ 4 12 0.00
\" V- 4.66
7/ 57 4 , , 14 v 5.00 0.25
8 5.8 4+ A 0.50
tGVioupa Y o333
VB <2 9 5.9 5 sa VI 566 0.75
10 5.10a 5+ 18 T VI 6.00 1.00
Intermediate ' no s G s VIH 633 125
(Level2) VO 4 12 5.10c 6a+ . - VII-  6.66 1.50
Intermediate ~ Female : 20 sup
VO+ 4+ 13 5.10d 6b VI 7.00 1.75
(Level 2)
Male Vi 5 14 S5.11a 6b+ 21 7a v+ T 2.00
5+ 15 5.11b 6¢ 6a . ’ 2
V2 661:: 16 sllc 6+ = VI 7.66 250
_______ ?f:j;c;i Ve 17 51 7a 23 7 vm o0 275
Female V4 6B+ 18 5.12a Ta+ 6b 24 8a VIII+ 833 3.00
Vs e 19 5.12b 7b 8b 3.25
6C+ 25
Advanced IX- 8.66
20 512 7Tb+ 2% 8¢ 3.50
(oeveld e o V6 7A
Male v7 A+ 21 5.12d Tc o 27 9a IX 9.00 375
- - 7B 22 5.13a Tct 28 9b IX+ 933 4.00
23 5.13b 8a 9¢ 4.25
_______ Leveld) o B 29 X-  9.66
. Female 7C 24 5.13¢ 8a+ 30 10a - 4.50
Elite V10 25 5.13d 8b 7a 3 10b 09 475
7C+
(Level 4) =
Male Vil 8A 26 5.14a 8b+ 32 10¢ N 5.00
_______ V12 gA+ 27 5.14b 8c 33 11a XI- 10.66 S5.25
) ) Vi3 8B 28 5.14c 8c+ | J 34 11b XTI 11.00 5.50
Higher Elite | 2t F® . 5144 % ®o35 e 5.75
g (Level 5) V14 8B+ X+ 11.33
Level 5) Female 30 5152 9a+ 36 12a 6.00
V16 8C+ 32 515 9b+ 38 12¢ X 1200 650
44

doi:10.6342/NTU202502163



Meék— IR LB HFRES

ByeBRETAHARLTHEH
ZEERMRLAEOEREE

BB ERARR | WXt Es THARZALELFEREE
CHFRERAARZADHERRE A o L5 R FBEETRE
ZEARNREZAN  AREFAIARARGAHLEARARETNE
3w B A5 B AEAT R B o

'&%ﬂ

Ss}

MR E
PX MG ABBRE AL RN EERRZER SN

3 X @ Analysis of Differences in Upper Body Strength Performance Between Bo
uldering and Lead Climbing

—. AR B

¥ ) # & (Sports Climbing) ¥ ° #2.%4 (Bouldering)Fv 5655 %2 & (Lead Climbing)fE #%
RHELERTHNINFEARZLAAT R G LBELERE - FARKE
BEBRMARAFERBEETREEHRANERALZZE - F 5
M AE AR B M TI8 B Ae /1 2 A B 1 -

= ZERZARMFEIRE] ¢ R Lk A SRR

AREHERTHFINBRIABERINDASGE L FE S TR -

LAAANAE A (B o KRB/ K 00 15 1)

W FZR L THEBEHRINMF(D)AL -

QP =48 A WA F%IE B IR RN NEF(2) A E o

Q) BB 5 FHERBE L R & (IRCRA)E & % (Advance) A L ©
2HERAEMFCGE R A FTIME—HB N B 8% 5 o R RE/FTR):

Q) THATR S Z R B Bd ERBOPAIOTF ()T ©

@ BEMEFL LB E L BB L4~ RPHAR NG RE -
Q) RBRAT=BANEH4E LRERIABEE -

(4) YR LR FR LA

. REREBRFR T ERABMARS
4:*’”*%@7% RPEMB] 0 FATHFEIF25~3004E 0 —H 5 A =AM
AR E 25 5 ST A
R &

tRAEERABE

45
doi:10.6342/NTU202502163



—‘%—%&M%W%%ﬁﬁm%
HREBAFERPEIRAILEZEREEOBTEEGHEETRET AATHRA
F2 LA B ho AT AT )X *”E% BERBAILEHFREIALR TSR HER
BEMAE AR B2 E

(1) BEMER=E

&S Tk b A8 & A8 A5 3T (Bl —) @ #EARE R R LR ER 5 5 R E A% 0 &
B A ARMHE  EFEAER  FIRHBERETE  FHAENPRPTR
PRFEF R HHFFIL15~208) » BR T HF I RFXED

B— - fEs:

Q) HER =
MRABBEBRBER(E )ALETH BRI Z > BFRNE LRI > #H K
TR B BERBAFPIRELF PIE R RBIEE > T4
RlERR

B =~ &HBR

S B ERGE)
DEBGBFTINRAEEBITZIRG AR RRAT rEREPERERY -

Z o BEIRECSHEAKERR ~ ERAERAAE)

BREITETFZEN RRAEZIEOILURFRFI B LR EBERUZAZ
BB R ARKRBZ GRS DEMNRER > S LB B SRR EY
FRARBEFRHEAAZ > AT AS LR ERAZRRBAERA !

(1) BEJEIKER &
LERITHEEBALERN SRR ERBLE REL > ARABKRFEAE
VASAREHEtL g R(B =) UPEBR e EBIKAE -

46
doi:10.6342/NTU202502163



How anxious you feel now with a mark (|) on the line below.

0 100
| |
| |

Not at all anxious Extremely anxious

B = - VASARSHEILE R &

Q) #HHE

BAFETEFHENRNZ - FRABBRE N F(E W) leimfHE 263044738

IR > FEEMWIEYE B FHFERERFHENRM - AR BN mARY

SAAE IS R IEE T EAEMNEE T8 Pinch” F3%) RHFEZREREZHD > £

FHREFHHNEIITZR  BRABREB=ZTFH BELTEBAKRET 54 -
—-

P
-4

W ~ Camryi2 /1 3t

B)mANEEIHa LAE

B EFERE BPECHAN) LB FRETHEFEEEINEG ELELZBE R &
BZARBERE > LRETEBREKATREARLME LA TEHE B
TIRBEBALTBEZELTAEMIXRITE » BRT4ERA T R /7 AR EREE
B AEEREUNE ERTEAENE T > REBHRLUA25AT R T 24 A
BHEMHEE > AHERETRAZIMIKRE=04% A2 RETHAK G PIRE
By Nz S mER Bt gs At BETE2BKELodE -

BZ - ﬂ#ﬁiﬁﬁ;

4) "RRAREI e LAE

BHRAEF LR (LA AEB LEIEREET] & Liai? » $E30bpm
ZHBEHITRARE ;\%’aﬁl%‘“’ﬁi/ﬁl KRB AR s hR R R
B ZTENDO Unit(B )2 # 2 BRI A2 PRkt TREZSE  NER
7% PABrog s Scalef kBt B EX A2 E B - BB E XL AT €I85 4
B B TIRPEHGIAALRT - LRBRK L&t S  1LEERHREELR

47
doi:10.6342/NTU202502163



B2RERRTEARBEGXREF FH AT 3B ETREATRIEE -

A

\
|
, ll\
w ),
@&
7% ~ TENDO Unit43 P 3% B 1% Bk 5

!

o

W ZEREZES s REREUAEASFEIE

1. BIBRATAS NBF Y BB RAEAT S8 B B e R L ¥ F 2%k -
2. AT — B BARH E TR BB R KR GYaER o

3. MBI AT AN B JE B X 2R B SR R 2 Ak} o

= HRRBARR - BAFRRBEHE

ETREAMRAIGR T E AL NABRE RS ERE > SHEREN > BE AL
MRl RIBERHNBITER ARBELEGAFEVRTELERTE EM
T-1) LERBR RN LA & REBAEIN R E R NSCA-CSCS) 3R 2538 A
BHATHREE - X ARERNELE > ERABEFTHAEHLETHREINGEFAY
BINCHEEBES (AED) > T XA H EARE R SH A KB E > T &
HEEREBER (LT PERTLHERTIE) HE o F7HRRE P LI
WAT B ENERT RER BRI R > LF L LA EAL > AEEK
WM BREGB SR RS SRR REEARE A RETIRFENEE
B THRE SR o BT AR HE HBE TR REFETRFER B
B RIE T ALRE -

N ARBBAHARSTEEZZR

(=) AAREER U BB L L EHE A LR N ERALHYER > B~
B o EREBANNMNFEREHEGERROBE AR EH TN E
it 734G A BRI > F B R RIS B B AR AR 4 E - bk
RREFIPEIREEG AN N PR ES AL Py R sl - I FES)
BHML AR CIGRFETHEAR -

(=) AAEHELAEBETUESFBEALRD EEARZERBERSE 05 %
AREHN -FZREZIROGLEETE R EO LR HER R RFBEHZ 4F
BEEETEL SN UAR BRIV RAE G L E -

(Z) AIRARBLEHBI G S S AETHFEZEPRRE > F50F
FipiR o HATA OB R BB F RS SR > BN R AR ERANT
DR REMANBRERARIN > DACEENARENEY > EARERE
B R EAT ©

- HARTRITENHEAN SR LB RBR AT

=
L e

AL BERAMORR AR ~ AR B R E M

doi:10.6342/NTU202502163



(=) A RBUFEAGMBALTN > AR - RBTERAALARMEGN
o BV G R ?%C%%%mA Gk BERETHAT M ERBRARE
B LT RMAMBEATR - AARAHAREZARETH oA REREE)
G—BEHRPBRILEEREUFTENEGLICAREE 2RI EHAEETRT
NESER Y BERARTELIFALKREEBER . TFEH (2wExcel A
BB ERTW B BRGNEFAILEREZIATRAETH T > ST
HAFEHBANLERE mEEEHE > THEFARAALTE - BEARTEHNAESR
W ERFE—F 0 £ (20265544308 ) B AR SRR 32 -
(=) PRI EEFABRRFREATIHRESY S 2 LEAEBABRZER
REAMERIE  BHERENMH FAREZEBIERNARRZ oA RET >
RPN XK AR R RRRRE FENMAR > A EMEE
ZEMHUREFHIMET R ER > URERA RS L ZBEABLAETHEENS -
NREZTREREE WA TEREZBRELGETHEERE ~ EHH
HRAREREBR R ETHMARA > UG RBRERE > FESMAMEENE
FRBER, LRABAREBHER LG » 2 BB -

. BEHMERAR

ME—EARBRR > HHEARASEA R EHARRRERSERE IR T
TTREEAFZAREE 0 FEIE LR AERANSE ¢

(=) XARBARBEREIFZANMIES) A 2B > 2 THERBAREZEMD
HIENAER RS ERBEN > 22 E8EWRAF R EIUTHRRE T > B A
T%l%ﬂm@ﬁ%ﬁi%&&ﬁ&ﬁ?’%m$W% PEIFAGHERE
w48 B B %%%ﬁﬁ ERBEEZTFORAXTAAEMAE » ho WoFHE R
RES > BABBRGRATAE %% ARG SE N -

(=) A RABRARRR EERER > SEHARBRESEAFRRE  FH
BT S5 o

(Z) EXRECRAZEARE T M RAFELETHA -

. ARZBETRARRE

(=) BTURAHRETREESMARE  ARBREPTEFHF X PTIERE -
ERHALZREAAR > THELSARABREZTREER  BREARTR EIEM
By BRGIREMAMPRAF e ELIRERIERRBRERAARLE K
Z Big -

(=) ZEBEEREMER  AFRBEMMACKEZEH -

(Z) EMRPATPAEZZNHE M EENEORZBH AL ELEES
ERE) elABILE—FRA FLEHELRAFTHE S BT HBRK
RaijlREM TR B EL R BB B RBE -

() FHEZEEHANTRA L P BEH R HEAT

&

N

WM

N
Ay

b

49
doi:10.6342/NTU202502163



+—. RS EERA

(=) AARCEBEALEERPITARLTHERARGEEZRGE L $25
NEL2H BEBERFE - ARSAHBEREARES  LCEFLE £
BehRALENR  TRBFRBNFEEE %%éﬁﬁﬁzééé% =18
PR BRE T R > RRARAI B BE CTHERBRILEE KR
2R RANIE T WL o

(=) ARFEEHASARABCEE EHQERATHRAERAEIME
ﬂ’ﬁiﬁT%%ﬁ4%@M%%%%%%ﬁﬁo%ﬁ%&ﬁﬁm’ﬁﬁﬂ%
ABHE HARABNTALETHE o

(Z) ARFEERACHLERZZZ—AROERAEZEF &8 5F -

1

Fo  HARFEEHFAARABRSL
ARG EEIBARAEAB O AR MAR R Z b LRI EF 8
WHRBE > ARTHA L EREH S -

MREABRSL
= -1 N I I =< [ 2 O I =

= ARG EERLRE

RN T WAL P R ok AL T ) SRS 0 A MRS 3 & 0
SR 0 SR AR - AAR AL AT R B0 8 EA RS EE -

MREBEZL
B8 =LA L e

2

g

50
doi:10.6342/NTU202502163



