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An analysis of muscular fatigue and repetition risk of upper extremity in

rock climbing
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Abstract

The purpose of this study was to investigate the musculoskeletal disorders of upper extremity in rock
climbing. The data were collected through the field test. Fifteen subjects were recruited, 8 professionals of rock
climbing and 7 beginners. The study onsite measured bilateral wrist and elbow electromyography (EMG) of
subjects using a portable data logger. The physiologicdl RMS EMG amplitudes were analyzed with the
amplitude-probability distribution function (APDF). The 10th, 50th, and 90th percentiles of APDF of RMS
EMG were used to describe low (static load, 10%ile), median (median load, 50%ile), and high (peak load,
90%ile) degrees of muscular exertions, respectively. The study shows that subject's dominant hand (right hand)
in the 90% ile of the biceps and wrist extensor muscle load were significantly larger than the left. The experience
and skills to professionals in the 50% and 90% ile of the biceps and wrist flexors can be applied to smaller
ability to complete rock climbing. Beginners due to excessive load and prolonged climbing time, resulted in
causing them to fatigue after climbing for a second time can not climb, so for beginners, climbing techniques and
arm muscle strength and endurance enhancement is very important. The field information of rock climbing can

provide rock-climbing coach in the basis of training players.
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