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Abstract:

The repetitive nature and poor efficiency of the conventional manual wheelchair contribute to muscle fatigue and overuse in long term wheelchair users. A reverse wheelchair propulsion technique is studied as an alternative to forward or conventional wheelchair propulsion. The reverse technique relies on a mechanical system to reverse the direction of rotation of the wheels as the user pulls on the hand rim of the wheels of the wheelchair.  This reverse wheeling technique is expected to translate loads to the stronger and more capable groups of muscles of the back, promotes balance of exercise between front and back muscles, and increase overall efficiency of the user-wheelchair system.

The present study sought to compare the patterns and intensity of shoulder muscle activity during forward and reverse wheeling. Surface electromyography of 9 muscles of the upper body, right shoulder and arm were analyzed. Parameters investigated include (1) peak and average intensity of muscle activity measured as a percentage of MVC and (2) timing of muscle activity (onset, cessation and duration) measured as percentage of cycle. In forward wheeling, the pectoralis major is the most active in propulsion phase while the trapezius ascendens is the most active during recovery. The posterior and middle deltoids were found to be most active in reverse propulsion.
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