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The Effects of Restricting Joint Extension in the Trunk and Legs on Lifting Movement

Mutsumi Kotera”, Syouji Ito” and Masahiko Fujimura®
YKobe City Medical Center General Hospital
“Hiroshima Cosmopolitan University Faculty of Sciences Department of Rehabilitation

This study examined the effects of restricting joint extension in the trunk and legs on lifting movement
from the viewpoint of muscle activity. Twelve healthy male university students were selected as subjects. Sur-
face electromyography with a bipolar lead was used to monitor muscle activity. The targeted muscles were the
lumbar paraspinal muscles and the rectus femoris on the both sides of the body. The weight of the object to be
lifted was set at 20% of the subjects’ body weight. Subjects wore braces designed to restrict joint extension in
their trunk and legs and were instructed to lift a heavy load onto a table (kyphosis group). To obtain control val-
ues, they were then instructed to lift the load without wearing the braces (control group). The height of the
stand for lifting the object was set at one-third of each subject’s height. Measurements were carried out in ran-
dom order, and subjects were given a break between each lift. Each trial was repeated five times. The start of
the lifting motion was defined as the time when the heavy object was raised from the floor. The end of the lift-
ing motion was defined as the time when the bottom of the object reached completely on a stand. After full-
wave rectification of the obtained waveform of the motions, an electromyographic analysis was performed to
normalize the movement on the basis of the amount of human muscle activity at maximal isometric voluntary
contraction. Interval analysis was set from the start to completion of the lifting motion, after which the mean in-
tegrated value was calculated. To monitor changes in movement over the duration of the testing, the time
taken to perform one cycle of lifting motion was regarded as 100% and was divided into four equal intervals.
On the basis of data indicating the mean value of the lifting time in five test trials, the integrated value for each
interval was calculated. Images of 30 divided motions of each lifting practice were analyzed using two-
dimensional image analysis software to measure the bending angles of the shoulder and knee joints during the
lifting movement.

The results showed a difference between the groups in the amount of activity of the lumbar paraspinal
muscles. In particular, the kyphosis group showed a decline in the amount of muscle activity immediately after
the lifting. No significant difference was found in the amount of activity of the rectus femoris muscles. Another
difference was observed in changes in the angle of a joint. Specifically, the kyphosis group showed higher val-
ues in the shoulder joint bending angle from the start through end of the lifting movement. These findings sug-
gest an increase in the amount of muscle activity in the arms in compensation for the decline in the amount of
activity of the lumbar paraspinal muscles occurring earlier in the lifting movement in the kyphosis group.

(JJOMT, 63: 176—182, 2015)
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