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The relationship between scapular rotation
and shoulder abductor muscle activity during
arm elevation on the frontal and scapular planes
with different external loads
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Abstract

The purpose of the present study was to clarify the relationship between scapular
rotation and abductor muscle (deltoid and infraspinatus) activity during arm elevation
on the frontal and scapular planes with three different external loads. The three
external loads were 1) light loads consisting of active elevation against the weight of the
limb (0 kg), 2) middle loads against a weight of 1 kg, and 3) heavy loads against a weight
of 2 kg. The subjects were divided into two groups : a low-scapular rotation group and a
high-scapular rotation group. The groups were based on the average scapular rotation
angle under the 0 kg load. In addition, an electromyogram (EMG) was used to record the
surface of the deltoid and infraspinatus on one subject of each group, respectively.

The results indicate that in both groups the upward rotation angle of the scapula
showed a tendency to decrease as the external load increased by the frontal plane arm
elevation. On the other hand, unlike the frontal plane arm elevation, the scapular plane
arm elevation was not affected by the external load. The EMG of both groups suggests
that the effects of the deltoid are relatively strong in the frontal plane elevation
compared with the scapular plane arm elevation. The deltoid has the force of scapular
downward rotation, which suggests that this force may be a factor in restricting

scapular upward rotation during arm elevation.
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