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Kinetic analysis of one foot wheelchair propulsion characteristics
according to seat surface angle of the wheelchair for stroke
patients with hemiplegia

Rikiya MiTsuHAsHI” Akiko SAsakl™® Masaji Kinjo™""

O Nakadouri Rehabilitation Hospital
0 O Moritake Onsen Hospital
O O O Akita University Graduate School of Health Sciences

The seat surface of the wheelchair is usually tilted backward. The seat surface tilting backward causes
a backward-leaning posture. This posture causes a secondary obstacle for a hemiplegic person in driving
a wheelchair, and so it is said that the seat surface tilting forward, or flat are more efficient for than
backward. However, this is not clear. Therefore, we analyzed Kinetically and kinematically the change of
wheelchair drive characteristics where the wheelchair seat angle was changed from backward to forward
or flat.

The subjects were twenty individuals with hemiplegia due to stroke, without higher brain dysfunction.
Initial propulsion was captured on video, surface electromyography of the leg and trunk was performed,
foot pressure was measured, propulsion time, and propulsion was subjectively assessed afterwards using
the Visual Analogue Scale (VAS). These indices were used to compare and study differences as a result
of seat surface angle.

By tilting the seat surface angle forward, two persons adopted a forward-leaning posture from a
backward-leaning posture and the O EMG activity of the rectus abdominis muscle was significantly
greater. By flattening the seat surface angle, the O EMG activity of the rectus abdominis and tibialis
anterior muscle were significantly greater, and foot pressure was significantly greater. The change of seat
surface did not influence either driving speed or VAS.

The results suggest that wheelchair propulsion is more efficient with forward-tilting or flat seat
surface than backward-tilting.
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