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Characteristics of Muscular Activities according to Assist of Trunk
Activities for Agricultural Work
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Farming is a typical task that includes repetitive tasks, incomplete working positions, and weight work, along with exposure
to a number of musculoskeletal diseases and harmful factors. Therefore, in this study, work clothes were developed for
older agricultural workers exposed to musculoskeletal diseases and alienated from the medical system. Work clothes can
help in repetitive cropping and support the load on the work, preventing and mitigating farmers' diseases. To verify the
effectiveness of the developed clothing, six men in their 20s were evaluated for muscle usage before and after wearing the
clothing in two ways: stoop lifting and squat lifting. The results of this study showed that the mass of most muscles, except
the gastrocnemius muscle, was reduced during lifting operations by stoop lifting after wearing work clothes. The reason why
the gastrocnemius was more activated was that the ankle joint was greatly activated by dorsal flexion. For squatting and
liting, most of the muscle usage was reduced. In future research, we want to analyze the muscle characteristics of actual
agricultural workers on wearing work clothes.
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Fig. 1 Tendon control system of the suit
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Fig. 2 Suit figuration
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Fig. 5 EMG sensor attachment position
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Table 1 Muscle assist rate on stoop lift

Assisting rate in left muscles [%]

Assisting rate in right muscles [%o]

LD ES Gn RF LD ES Gn RF
10 kg -2.87 11.94 -7.39 11.75 -1.33 7.03 -5.38 22.35
20 kg 19.34 1.13 -1.62 27.76 8.72 2.58 -3.48 35.24
30 kg -2.82 2.39 -5.03 22.33 -5.65 0.36 9.8 23.81
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Fig. 6 Comparison of muscle usage before and after wearing work
clothes when working with 10 kg weight
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Fig. 7 Comparison of muscle usage before and after wearing work
clothes when working with 20 kg weight
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Fig. 8 Comparison of muscle usage before and after wearing work
clothes when working with 30 kg weight
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Table 2 Muscle assist rate on squat lift

Left Right
LD ES Gn RF LD ES Gn RF
10 kg 10.21 1.18 11.35 17.42 497 10.87 10.09 30.75
20 kg 17.68 2.99 7.18 14.84 -3.03 2.16 7.17 19.87
30 kg -1.2 13.61 -3.36 9.89 0.39 5.86 12.44 28.21
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Fig. 9 Comparison of muscle usage before and after wearing work
clothes when working with 10 kg weight
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Fig. 10 Comparison of muscle usage before and after wearing work

clothes when working with 20 kg weight
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Fig. 11 Comparison of muscle usage before and after wearing work
clothes when working with 30 kg weight
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