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Wheelchair A Wheelchair B
Weight: 13.0 kg Weight: 13.5 kg
Wheel diameter: 24 inch Wheel diameter: 22 inch
Height to hand grips: 90 cm Height to hand grips: 77 cm

Fig.1 Characteristics of wheelchair A and B

FLAT(0° )

Fig.2 Walking the inclination of the treadmill
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Fig.3 Heart rates and oxygen uptake variations of the mean of the all attendant subjects (with pushing
wheelchairs) and heart rates variations of the mean of the all general persons on wheelchairs rid-
ing (with wheelchairs) during walking on the treadmill with wheelchairs (type A).
(O: oxygen uptake of attendants, @ : HR of attendants, & : HR of general persons on wheelchair
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Fig.4 Heart rates and oxygen uptake variations of the mean of the all attendant subjects (with pushing
wheelchairs) and heart rates variations of the mean of the all general persons on wheelchairs rid-
ing (with wheelchairs) during walking on the treadmill with wheelchairs (type B).
(O oxygen uptake of attendants, @: HR of attendants, & : HR of general persons on wheelchair

Table 1 Results of STAI test for the subjects (pushing the wheelchair A)

subjects | Trait anxiety State anxiety (pre) State anxiety (post) | Variation
T.T. 62 38 48 10
1.D. 40 33 36 3
M.R. 53 37 48 10
F.R. 48 44 42 —2
W.j. 47 43 52 9

Table 2 Results of STAI test for the subjects (riding wheelchair A)

subjects | Trait anxiety State anxiety (pre) State anxiety (post) | Variation
S.Y. 48 45 50 5
M.T. 28 28 28 0
N.K. 49 47 46 —1
H.M. 33 44 31 —13
S.T. 30 38 33 -5
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Fig.5 Heart rates and oxygen uptake variations of the subject R. F. (with pushing wheelchair) and heart
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the treadmill with wheelchair.
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Heart rates and oxygen uptake variations of the subject R. F. (with pushing wheelchair) and heart
rates variations of the male subject S.O. with disability (with riding wheelchair) during walking

on the treadmill with wheelchair.
(O: oxygen uptake of R.F., @: HR of R.F., &: HR of S.O.
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Psycho-physiological Studies for Attendance of the Persons
with Wheelchairs (First Report)

Sungha KO*

Yoshimasa MATSUURA**
Shinji TSUBOUCHI**
Seiji KAYAHARA***
Norinaga SHIMIZU**

In this study, we examined the load on mind and body of attendants and persons with disability
depending on the differences of using conditions and shapes of the wheelchairs, and discussed the
proper attendance of the persons with wheelchairs.

Subjects were two persons with disability and ten general persons. Two kinds of wheelchairs
(A and B) with different shapes were utilized. Attendants of general persons walked on the
treadmill with pushing the wheelchair ridden by the person with disability or other general
person.

Inclinations and the velocity of the treadmill were 50m/min with every 5 minutes of conditions
of +5 degree, 0 degree and, —5 degree, and the total walking time was twenty minutes.

Attendants were recorded the heart rates and oxygen uptakes and persons with disability and
general persons on the wheelchair were recorded the heart rates.

Before and after (pre-and post-) walking, concentrations of the lactic acid in the blood were
measured and the STAI test (degree of anxiety) was performed.

Heart rates and oxygen uptake of attendants were recognized to change by the inclination
degrees, and the changes were greater when using the wheelchair B than when using the wheel-
chair A, meaning that the wheelchair B gives the stronger load compared with the A.

Lactic acid concentrations of the attendants at pre- and post-walking did not change signifi-
cantly between the wheelchairs A and B.

Heart rates of general persons riding on the wheelchairs did not change significantly between
the wheelchairs A and B.

For the anxiety states of the attendants, there were not significant differences of STAI indices
between the wheelchairs A and B during attendances. At the post-attendance, the STAI indices
of the attendants increased while those of the general persons riding on the wheelchairs
decreased.

*St. Andrews University
**(Osaka Prefecture University
***Part-time Lecturer, Ryukoku University
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In the case of persons with disability, changes of heart rates and oxygen uptakes of attendants
were recognized depending on the inclination degree of the treadmill, meaning that the physio-
logical load of attendants were found to be different depending on the person with disability.

For the attendance of the persons with wheelchairs, more important matter than the physio-
logical load of the attendants would be the psychological load as clarified by the STAI test.
Therefore, by reducing the psychological load the proper attendances by wheelchairs are
expected to be possible.
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