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Effects of physical movement restriction of able-bodied
subjects on behavior incurred while ascending on ramps by a
wheelchair
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(present address: University Educational Development Center, Okayama Prefectural University)

Abstract This study examined how the movements of able-bodied people using wheelchairs to travel
up an incline were affected by the physical movement restriction that mimicked those caused by a
disability. Movement restrictions were imposed on five subjects by immobilizing their trunks and lifting
their feet to mimic the mobility effects of C8-T1 level spinal cord injuries; their movements, torque, and
electromyography were then measured as they traveled up an incline in a wheelchair. The results showed
that when these restrictions were added (1) subjects spent more time pushing the handrims, (2) the range
of positions in which they were able to grasp the handrims behind themselves decreased, (3) activity in
the muscles of the trunk was inhibited, and (4) subjects immobilized their leg joints for balance to prevent
falling backwards. These findings demonstrate that while the mobility restrictions caused some inhibition of

muscle activity, they also produced substitute behaviors at the same time.

Keywords : wheelchair, spinal cord injury, impairment, driving, upward ramp



