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The Possibility of the Elderly and Individuals with Disabilities Working
in a Plant Factory with Artificial Lighting
—The Activity of the Upper Limbs and Trunk Muscles in the Standing and Sitting Positions—

Satoshi Okahara™, Masataka Kataoka”, Masato Shima”, Shigenori Murata’,
Koudai Tanimura” and Kuniharu Okuda”
YGraduate School of Comprehensive Rehabilitation, Osaka Prefecture University
“0saka Prefectural Medical Center for Respiratory and Allergic Diseases

A plant factory with artificial lighting and multi-layer cultivation shelves can be setup for the removal and
positioning of cultivation trays by using lift robots. In such a plant factory, it may be possible to perform a series
of tasks in the sitting position. Therefore, the elderly and individuals with severe disabilities may be able to use
a wheelchair to perform tasks in the plant factory and thus obtain employment in the agricultural sector. The
present study assessed the amount of activity of the upper limbs and trunk muscles during work in the sitting
and standing positions in a plant factory with artificial lighting. The study included 7 healthy male volunteers
(mean age, 25.1 =48 years). The volunteers performed the following 4 tasks in the plant factory in both the
standing and sitting positions: sowing, transplantation, planting a seedling, and harvesting. Surface electro-
myography (EMG) was recorded during contractions of the left lumbar paraspinals (LLP), right lumbar paraspi-
nals (RLP), right upper trapezius (UT), right anterior deltoid, right biceps brachii, right flexor carpi radialis, and
right extensor carpi radialis muscles. The measured amplitude was normalized as percentage of pretest maxi-
mal voluntary contraction (% MVC), and the average % MVC was calculated for each posture.

The average %MVC of the RLP and LLP muscles in all tasks was significantly lower in the sitting position
than in the standing position (p<0.05). However, the average %MVC of the UT muscle was significantly higher
in the sitting position than in the standing position (p<0.05). The activity of the lumbar muscles can be reduced
by performing plant cultivation tasks in the sitting position. However, there is a need to reduce the load on the
upper limbs in this position.

(JJOMT, 62: 38—43, 2014)
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