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Development of an effective method for physiological analysis of the elbow joint

during movement assistance: a biomechanical perspective
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The purpose of this study was to develop an effective method for physiological

analysis of the elbow joint during movement assistance. Changes in the physical
burden placed on the person receiving assistance and the relationship between elbow
joint angle and muscle activity were examined from the perspective of biomechanics.

In the first experiment, we identified that 110 degrees of elbow joint extension and 90
degrees of elbow joint flexion were the most biomechanically efficient angles for
strength production in elbow joint extension and flexion, respectively. In the second
experiment, these results were applied clinically in a trial of movement assistance for a
simulated patient using a group of nurses as subjects. An angle meter was attached to
the elbow joint of the subjects and elbow angles were measured during movement
assistance. Electromyography was used to assess the action potential of the triceps
brachii, biceps brachii, erector spinae, and trapezius muscles during movement
assistance, and the relationship between elbow angle and the action potential of these
muscles was determined. In the third experiment, a group of healthy volunteer women
who were not nurses provided performed movement assistance for a simulated patient
as in the second experiment, and the same measurements were performed. The results
demonstrated that nurses were able to reduce the burden on the triceps brachii, biceps
brachii, erector spinae, and trapezius muscles by maintaining an appropriate elbow
angle during movement assistance. However, this effect was not observed in

non-nurses.
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