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Kinetic analysis of one hand and leg wheelchair propulsion
according to trunk inclination
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It is considered that a forward-inclined posture is better for one hand and leg wheelchair propulsion,
but the guidance is not clear. Therefore, we analyzed one hand and leg wheelchair propulsion by kinetics
and kinematics. We analyzed the start of one hand and leg propulsion in a forward, middle, and posterior-
inclined posture by video camera, surface electromyogram and floor reaction force meter, applied Visual
Analogue Scale (VAS), and compared the differences between postures. The subjects were 10 male students
with no wheelchair learning.

The results were as follows. The average propulsion time was significant, and was shorter when in a
forward-inclined posture. From the electromyogram analysis, muscle activity was greater when the spinal
erector muscle was forward-inclined and the rectus-abdominus was posterior-inclined.

The integral volume of floor reaction (F) was greatest in a forward-inclined posture. VAS was signifi-
cant in a forward and posterior-inclined posture.

This study suggests that muscle activity in a posterior-inclined posture is greater, but in a forward-
inclined posture the integral volume of floor reaction is larger and wheelchair propulsion is faster than in
other postures. Wheelchair propulsion in a posterior-inclined posture does not make the most of muscle
activity, so the subjects may find wheelchair propulsion difficult in a posterior-inclined posture.
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