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Influence of the stool height on the lower extremity and trunk muscles during
standing up motion.

Fujiko Someya, Hiroichi Miaki

Abstract

Sitting-down on a chair and standing-up motions are necessary in daily life and are often
utilized in rehabilitation functional training. The ability for these motions differs according
to chair height because of its effect on the muscle strength required. In the present study,
we examined effective muscle training for these motions by surface electromyography from
the lower extremities and the trunk muscles. Ten healthy male students, mean age 22.2 yr,
performed the motions with stools of four different heights: 40, 30, 20, and 10 cm. Activities
of the right paraspinal muscle, the gluteus maximal muscle, the vastus lateral muscle, and the
tibialis anterior muscle were monitored during the motions and the RMS (root mean square)
of each muscle contraction was calculated every 0.128 (=2 x 10 sec. During standing-
up motion, RMS values from the four muscles examined, especially the paraspinal muscle,
were increased significantly on the lower stool. During the sitting-down motion, RMS values
from all muscles other than the tibialis anterior muscle tended to be lower than those during
standing-up motion. Moreover, the tibialis anterior muscle was the only muscle in which the
RMS value was increased significantly during sitting-down motion on the lower stool. In
conclusion, training of the paraspinal muscle and the tibialis anterior muscle may be suitable
to improve standing-up and sitting-down motions, respectively.
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