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Abstract

The present study investigated the effect of joint angle and gender on the relationship between
the perceived discomfort and the joint moment of the upper limbs. Five male and five female
subjects participated in this experiment. The target joint motions were the shoulder flexion and the
elbow flexion. The perceived discomfort scores were measured with different amplitude of joint
moment ratio (i.e., relative value to maximum joint moment that subjects can exert) in each of
three joint angle levels. The approximation functions for each joint angle and gender were
approximated as functions of joint moment ratio by logistic function model. The average absolute
errors ranged from 5 to 10%. The maximum sensitivity and inflection point were selected as the
parameters of the approximation function, and the effect of joint angle and gender on the history of
approximation functions was evaluated by the proposed algorithm that classifies the
approximation functions according to the parameters. The result suggested that the joint angle and
gender had little effect on the history of approximation function, and the effect of them can be
ignored when the relationship between the perceived discomfort and the joint moment ratio is

formulated.
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Shoulder flexion 135°, (d) Elbow flexion 45°, (e) Elbow flexion 90°, (f) Elbow flexion 135°
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Fig.2 Maximum joint moment. *p<0.05, **p<0.01 (a) Shoulder flexion, (b) Elbow flexion
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Table 1 Regression coefficients of approximation functions

Joint motion direction | Joint angle [°] Gender b c
45 Male 50.2 -7.70 0.418
Female 50.3 -8.59 0.466
. Male 50.2 -7.28 0.381
Shoulder flexion 90
Female 49.7 -9.27 0.369
135 Male 49.9 -7.29 0.383
Female 49.5 -7.80 0.330
45 Male 51.6 -6.11 0.413
Female 50.4 -7.71 0.348
. Male 49.5 -8.83 0.329
Elbow flexion 90
Female 50.5 -7.19 0.375
135 Male 49.9 -7.36 0.408
Female 50.0 -7.59 0.351
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