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Abstract

This study aims to empirically investigate effects of motion repetition and external load according to

joint motion on discomfort through an experiment. Eighteen college students (female: 9; male: 9)

participated in an experiment measuring perceived discomfort using the Borg CR10. Joint(wrist, elbow,

shoulder and trunk) motion, its repetition and external load were adopted as independent variables. The

results showed that all three independent variables were statistically significant on discomfort. Participants’

sex also significantly affected discomfort obtained in the experiment. While the interactions of joint motion

and repetition, and joint motion and external load were not significant at ¢ = 0.05, that of motion

repetition and external load was significant. Based on the experimental results, four regression equations

by the joints involved were presented, which could be used as a tool for evaluating postural loads by the
joints. It may be postulated that based on the results of this study, scoring systems of RULA and REBA,

and those of OWAS and REBA underestimates effects of motion repetition and external load, respectively.

It is expected that the results of this study will be used as a basic data for developing an observational

method properly reflecting the effects of motion repetition and external load.
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<Table 2> ANOVA results

Source pp | Mean | posg
square

Joint motion (M) 3 19.52 <0.01
Motion repetition (R) 1 58.83 < 0.01
External loade (L) 1 493.65 < 0.01
Sex 1 82.50 < 0.01
M=R 3 0.74 >0.10
ML 3 1.81 >0.10
R+l 1 7.61 < 0.05
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<Table 3> Regression equations

Joint motion Equation R?(%)
Discomfort = 0.674 +
0.008+#Repetition (times/m) +
Wrist 0.854*sex (male: Ol female: 1) + | 59.9
0.348+External load(kg) +
0.106+#Repetition*External load
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Discomfort = —1.341 +
ition + +
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0.016#Repetition*External load

Joint motion

Equation R%(%)

Trunk

0.133#Repetition + 0.919*sex +

Discomfort = 0.043 +

1.244+External load + 67.0

0.036*Repetition*External load
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[Figure 1] Effects of independent variables
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