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The purpose of this study was to clarify the body joint movements and
mechanisms that enable effective acceleration of a wheelchair, by directly measuring the force
applied by the hand using force sensors, and investigating the motion with a motion analysis system
during rapid wheelchair movement. We found that athletes who achieved higher wheelchair speeds
exerted less force on the hand rim. During the second half of the phase where force was applied to
the hand rim, elbow extension and shoulder flexion movements were observed. Furthermore, it was
observed that the wheelchair continued to accelerate even after the subjects’ hands had left the
hand rim. These results suggest that after applying force to the hand rim and achieving a certain
level of acceleration through elbow and shoulder movements, the wheelchair is further effectively
accelerated during the recovery phase by extending the trunk backward.
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Fig.2 The changes of wheelchair speed (top), the angular velocity of the body joint movement
(middle), and force applied by the hand to the hand rim (bottom) during rapid wheelchair

movement.
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