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Characteristics of force exertion of shoulder girdle contributin? to
counter-movements of upper body - with reference to the pole vault
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The present study employed a segment-link model to analyze the movement of
pole vaulters, and attempted to estimate the flexion/extension torque of shoulder joint in vaulting
by inverse dynamics calculation. Furthermore, the relationships between the estimated torque of
shoulder joint in vaulting and the isokinetic extension and rotation strength of shoulder joints, as

measured using the BIODEX system, were elucidated.

Consequently, the maximum extension torque of shoulder joint was exerted in close proximity to the
instance of take-off, wherein the shoulder joint was in a nearly 180° flexed posture. On the other
hand, the relationships between the estimated torque of the shoulder joint in vaulting and the
isokinetic extension and rotation strength of the shoulder joints were not shown significant
correlations. These findings suggest that the capacity to exert torque of shoulder joint during

vaulting would be a competition-specific ability.
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