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Fatigue analysis of upper limb muscles during different rowing loads
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Abstract-- The purpose of this study was to investigate the analysis of upper extremity muscle fatigue on
different rowing loads. Six healthy college students were recruited, and a data logger with electromyography
(EMG) and two-biaxial goniometer provides a collection of EMGs and elbow angles in rowing. Four EMG
electrodes were utilized to measure their muscle activities in biceps and triceps brachii, and wrist flexors and
extensors muscles. Subjects were asked to row in a Concept Il rowing ergometer under 60%, 70%, 80%
Wmax loads, respectively, until the exhaustion. EMG values were measured in 0%, 50%, and 100 % of
rowing exercise. Results showed that the upper limb muscles in different loads have significant differences at
initial rowing (p<0.05). All of muscle activations were increased by increasing rowing time (0%-50%) (p
<0.05), but muscle activations were significant differences after 50% rowing (p<0.05). In high load (80%
Wmax) rowing, biceps brachii and wrist extensor muscles may be easier to reach fatigue than other muscles
by EMG reductions. Conclusion, Understanding the sequence of muscle fatigue would prevent injury in

rowing. It may also be to design exercise prescription in enhancing key muscles training.
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