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Consideration for development of the support system to
enhance jumping ability with kinematic and kinetic data
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Abstract: This study aimed to analyze the effects of shoulder muscle contraction and relaxation during
jumping movements on jump performance. In particular, it sought to analyze how the way the shoulders
are tense affects overall movement, with the goal of providing foundational insights for beginners to
acquire proper jumping techniques. The subjects were six individuals with volleyball experience, and
using inertial motion capture, jumping movements were compared in states of relaxed and tense shoulders.
The results showed that compared to the tense state, the integral values of height fluctuations in the neck,
right shoulder, lower back, and right ankle during the pre-peak phase of the jumping movement were
significantly larger in the relaxed phase, suggesting an improvement in energy efficiency. This indicates
that the way the shoulder muscles are tense also affects lower limb movements. Furthermore, a linear
approximation of the relationship between hang time and maximum reach revealed different trends based

on shoulder tense condition.
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