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Analysis of the relationship between muscle strength of upper arm and
the balance ability of wheelchair users.
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Abstract

This research was aimed at analyzing the rela-
tionship between muscle strength of upper arm
and the balance ability of wheelchair users. Four
male wheelchair basketball players participated
in this research as a subject (30.3 = 10.5 years
old, 178.3 = 2.89 cm, 69.0 &= 11.14 kg) . Three of
them had spinal cord injuries and one had lower
limb amputation. Static muscle strengths of
elbow extension and shoulder flexion were meas-
ured using digital dynamometer. Each subject
performed wheelchair wheelie movements of 30
seconds three times. They were instructed to be in
the stationary state keeping the front wheels up
as long as possible until 30 seconds. These move-
ments were videoed at the sagittal plane of the
right side and frontal plane simultaneously.
Markers were set at apex, both auricles, both
acromions, both elbows, both wrists and the
point on the wheelchair approximately corre-
sponding to right greater trochanter. Based on
the video information of the sagittal plane, elbow
angle was fixed using three markers i.e.,
acromion, elbow and wrist, and trunk angle was
fixed using two lines, i.e., vertical line and the
line linking apex and right greater trochanter. In

this study, the ability to keep balance or to keep

the same position during the stationary wheelie
movement was defined as the difference between
the maximal value of the trunk angle and its
minimal value. As for muscle strength, right
shoulder flexion strength was 41.6 = 9.80 kg, left
shoulder flexion strength was 41.3 = 8.15 kg,
right elbow extension strength was 18.9 + 6.37
kg, and left elbow extension strength was 25.7
=+ 11.55 kg. Balance ability was 7.63 & 3.63 de-
gree. Significant negative correlation coefficients
were found between balance ability and right
shoulder flexion strength (r = - 0.727, p < 0.01),
and between balance ability and left shoulder
flexion strength (r =-0.822, p < 0.01) .

It was concluded that there was a strong rela-
tionship between static muscle strengths of
shoulder flexion and balance ability of wheelchair

users.
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