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A THEICR S, BRI PRAL & #EALi
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ITIGA B e OEE D ZRE L I 5 T & BREE 7
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PR F0—LETHENP-ERRTED, KifFET
blEREDFERNE SN tc, EXEYIF O L A R O
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Kinetic analysis of one foot wheelchair propulsion according to
trunk inclination for stroke patints with hemplegia

Yukitaka HosAakA™ Eri MATuHAST"® Kiyoka ITou”
A1 KUME" "™ Masaji KINJO™ """
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This study kinematically and kinetically analyzed propulsion with one foot while changing the inclina-
tion of the trunk. The study had subjects propel a wheelchair with one foot while adopting either a
forward-leaning posture, an upright posture, or a backward-leaning posture in order to reveal propulsion
characteristics. During this activity, initial propulsion was captured on video, surface electromyography of
the leg and trunk was performed, foot pressure was measured, propulsion time on a 10-m long straight
course and slalom was measured, 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 trunk in-
clination. The subjects were eight individuals with hemiplegia due to stroke.

Initial propulsion took significantly less time with a forward-leaning posture than with an upright
posture. The YEMG activity of the rectus abdominis was significantly greater with a forward-leaning pos-
ture while that of the erector spinae muscles was significantly greater with a backward-leaning posture.
In addition, the %$EMG activity of the leg muscles tended to be greater with a backward-leaning posture.
Foot pressure per unit time and body weight was significantly lower with a backward-leaning posture.
Propulsion on the straight course was significantly faster with an upright posture than with a backward-
leaning posture. Propulsion on the slalom course was significantly faster with a forward-leaning posture
or an upright posture than with a backward-leaning posture. VAS scores indicated that propulsion was
more difficult with a backward-leaning posture, and subjects mentioned fear of falling when in a forward-
leaning posture.

The current results suggest that propulsion is more efficient in a forward-leaning posture or an up-
right posture and that propulsion i1s most consistent when the subject is in an upright posture given the

subject’s mental state.
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