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Abstract

Objective: To study the effects of different flexion angles of shoulder and elbow on grip strength, determine
the optimal position of shoulder and elbow when applying force, and guide the ergonomic design of assistive
ambulatory device.

Method: 32 volunteers participated in the study. Four shoulder flexion angles (0°, 30°, 60°, 90°) and four el-
bow flexion angles (0°, 30°, 60°, 90°) were selected. The CAMRY-EH101 dynamometer was used to measure
the bilateral grip strength under 13 angle combinations,and then the measurement results were analyzed statisti-
cally.

Result: The grip strength of the dominant hand is greater than that of the non-dominant hand. The elbow flex-
ion angle had significant effect on the difference of grip strength, while the shoulder flexion angle had no sig-
nificant effect on grip strength. Grip strength is larger when shoulder flexion angle range is between 0° to 60°
and elbow flexion angle range is between 0° to 60°. Grip strength is smaller when shoulder flexion angle
range is between 60° to 90° and elbow flexion angle is 90°.

Conclusion: When designing the transfer assistant device, it is recommended to maintain the patient's arm pos-
ture in the range of 0°—60° for shoulder flexion and 0°—30° for elbow flexion. Meanwhile, the results can al-
so be used to guide the user's arm posture while using the assistive ambulatory device.
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