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According to Electromyogram Investigation, the Effect of Lifting a Heavy Object Using
the Dominant Hand

Naoya Kariu”, Koichiro Naminohira®, Syouji Ito” and Masahiko Fujimura”
YDepartment of Rehabilitation, Nokyokyosai Beppu Rehabilitation Center
“nstitute of Health Sciences, Faculty of Medicine, Hiroshima University

"Hiroshima Cosmopolitan University Faculty of Sciences Department of Rehabilitation

This study aimed to measure the effect of lifting motion on muscle activity in human subjects lifting a
heavy object using the dominant hand. Twelve healthy male university students were selected as subjects.
Surface electromyography with a bipolar lead was used to monitor muscle activity. The targeted muscles were
the lumbar paraspinal muscles and the rectus femoris on both sides of the body. The weight of the object to be
lifted was set at 20% of the subjects’ body weight. Markers were placed over the spinous process of seventh
cervical vertebra, spinous process of fifth lumbar vertebra and the greater trochanter, knee joint, and the lat-
eral malleolus of the subjects. A video camera was used to record motions of the bodies of subjects. 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. The height of
the stand for lifting the object was set at one-third of each subject’s height. Subjects lifted the object directly in
front, and data on both sides were compared. Measurements were carried out in random order, and subjects
were given a break between each lift. Each trial was repeated five times.

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 isomet-
ric voluntary contraction. Interval analysis was set from the start to completion of the lifting motion, after
which the mean integrated 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 inte-
grated value for each interval was calculated.

This study revealed an increase in the use of the lumbar paraspinal muscles in the initial motion and a de-
crease in the use of the rectus femoris muscles in the final motion. When lifting occurred to the right side, activ-
ity in the lumbar paraspinal muscles greatly decreased. When lifting occurred to the left side, activity in the
rectus femoris muscles increased. We can conclude from these results that a lifting motion with rotation in-
creases the risk of lower back muscle injury. For a right-handed person, a lifting motion to the left side is safer
than that to the right side. However, if rotation is made only within one side, partial fatigue will arise. When set-
ting up an individual’'s work station, it is important to take into consideration these findings to avoid fatigue.

(JJOMT, 62: 253—258, 2014)
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