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Electromyographic Study on Lifting Motion in an Unstable Foothold

Masahiko Fujimura and Syouji Ito
Hiroshima Cosmopolitan University Faculty of Sciences Department of Rehabilitation

The purpose of this study was to clarify the effect of lifting motion on muscle activities in an unstable scaf-
fold using an EMG, and it was verified through usage of a low-repulsion mat that induces instability of a foot-
hold. The subjects were 16 healthy male university students without a history of musculoskeletal system disor-
ders. Electromyograms were measured by bipolar lead with a surface EMG. The data was downloaded to a
personal computer in sampling frequency 1500 Hz. Derived muscles were made to be the musculus erector spi-
nae in the right side. The weight of the object to be lifted was set at 30% of the subjects’ body weight. The
height of the stand for lifting the object was set at half of each subject’s height. And a video camera was used
to record the movements. The subjects performed the lifting motion under two kinds of conditions. The experi-
mental group performed on a low-repulsion mat that induces instability of the foothold. A sufficient break was
arranged between the motion, and the lifting motion was performed five times in each method. After full-wave
rectification of the obtained waveform of the motions, an EMG analysis was performed to normalize the move-
ment on the basis of the amount of human muscle activity at maximal isometric voluntary contraction. The
start of the lifting operation was made to be the time when a heavy object was lifted from the floor, and the end
of the operation was made to be the time when the height of the acromion became the same height as that at
the stationary standing position. The period from the start to the end of the lifting motion was set as an analy-
sis section. Additionally, for the muscle activity amount, an average value of intermediate three times was cal-
culated while excluding the first and last times of the lifting motion. In addition, the normalization of time is
performed by making the operation time as 100%, and further by dividing it equally into four phases to analyze
the operation.

As a result, the load on the musculus erector spinae was increased in the lifting motion in the unstable foot-
hold. Since the knee extension muscle works to stabilize the body, the increase in the activity level of the mus-
culus erector spinae in the experimental group is considered to have increased the load of it to compensate for
the knee extension muscle. Particularly, it was confirmed that a significantly high value at the initial stage of
the lifting motion was shown. Therefore, it increased in a load of the musculus erector spinae, at this timing.
Work fatigue of the musculus erector spinae was confirmed to increase the risk of lumbago, which suggested
the need to consider the environment of the foothold.

(JJOMT, 66: 447—452, 2018)
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