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INTRODUCTION

RESULTS

 Finger flexor strength is a major physical factor in climbing performance [1], but
general handgrip strength (HG) may not adequately reflect climbing-specific
strength [2].

 Bilateral strength asymmetry was not explained by ability level among advanced and
elite climbers [3], and level-related differences in the work performed and strength
changes during repeated exertion have not been sufficiently clarified.

« Accordingly, this study examined the relationships of HG and maximal finger
strength (FS) with climbing ability in male lead climbers, and compared bilateral
asymmetry and the work performed and post-set strength during repeated
exhaustive exercise across levels.

METHODS

Participants

* Eighteen male lead climbers participated in this study.
» Participants were classified into LOW (n=5), MID (n=6), and HIGH (n=7) groups
based on their redpoint (RP) performance converted to the IRCRA scale.

Table 1. Participant characteristics by group

Variable LOW MID HIGH

Age (years) 33.60 32.40 46.71
Climbing experience (months) 8.20 28.40 196.29
RP (score) 8.80 13.10 21.21
Height (cm) 175.22 173.56 169.69

Weight (kg) 71.25 66.04 65.17

Strength Measurements and Repeated Exhaustive Exercise

« HG was measured using a handgrip dynamometer, and crimp-grip FS was
measured using a finger strength device.

« Both tests were performed bilaterally, with the higher value used for analysis.

* Bilateral asymmetry (%) was calculated as: 100 x |L = R| + max (L, R)

« Participants performed three sets of finger flexion and relaxation until exhaustion,
using a load equivalent to 80 % of their FS and a tempo of 70 bpm.

 The number of repetitions and the duration of performance for each set were
recorded.

« FSwas measured immediately after each set, followed by a one-minute rest period
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Figure 1. FS Measurement

Figure 2. Repeated Exhaustive Exercise Procedure

Statistical Analysis

* Participant characteristics and measured variables were presented using
descriptive statistics.

» Group differences were examined using one-way ANOVA, with Welch’'s ANOVA
used when Levene’s test indicated unequal variances.

» Bonferroni post hoc tests were performed following significant conventional ANOVA.

* The significance level was set at a=.05.
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Association with Climbing Ability

 Climbing ability (RP) was positively correlated with both HG (r=.578, p=.012) and
FS (r=.789, p<.001), with a numerically higher coefficient for FS.

« FS differed significantly between ability groups (p=.001), whereas HG did not
(p=.075). Bonferroni post hoc comparisons showed higher FS in MID and HIGH
than in LOW (p=.045 and p<.001, respectively), with no significant difference
between MID and HIGH (p=.209).

Bilateral Strength Asymmetry

« Asymmetry was larger for FS than for HG.
« FS asymmetry decreased markedly from LOW to MID and was similar between MID
and HIGH, but the group difference was not significant (p=.468).

Table 2. Asymmetry ratio by grip type by group (M+SD)
Variable LOW MID HIGH p
HG Asymmetry (%) 5.3+£6.8 4.7%2.5 7.8%16.7 587
FS Asymmetry (%) 14.1+£10.0 8.6%+6.3 79122 468

Strength Changes During Repeated Exhaustive Exercise

* Repetitions, time, and post-set FS decreased across sets in all groups.
* Repetitions and time did not differ between groups, whereas FS did in all sets.
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Figure 3. Changes in repetitions, time, and FS during repeated exercise to exhaustion

CONCLUSIONS

« Maximal finger strength was associated with climbing ability, with a numerically
stronger correlation than HG, supporting its potential use in climbing-specific
strength assessment.

 Bilateral asymmetry, repetitions, and performance time did not differ significantly
between ability groups.

« Although HIGH showed greater post-set FS than LOW, this may reflect baseline
strength differences rather than superior fatigue resistance. These findings should
be interpreted cautiously given the small sample.
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