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The Effect of Lifting Motion on Muscle Activity in Human Subjects Lifting a Heavy Object
under Fatigue Condition

Haruka Fukuda" and Masahiko Fujimura”
YDepartment of Rehabilitation, Matsuyama Rehabilitation Hospital
“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 under fatigue condition. Ten 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 lum-
bar paraspinal muscles and the rectus femoris on the right side 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 lateral malleolus of the right side of the subjects. A
video camera was used to record motions of the right side of the bodies of subjects. The start of the lifting mo-
tion was defined as the time when the heavy object was raised from the floor. The motion was deemed com-
plete when the bottom of the object reached the half stature point of the subject’s body. Lifting was performed
in two conditions. In the first condition, the subjects performed the motion being fatigued after performing
squatting exercises while holding the object with both hands. The squatting exercises were performed until
the subjects were completely worn out. In the second condition, subjects performed the motion without per-
forming squatting exercises. Measurements of motion of lifting the objects up and down five times were re-
corded. 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 iso-
metric 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 integrated value for each interval was calculated. The
angle of knee joint flexion was also measured on a video monitor at the start of the motion.

Study results revealed an increase in the muscle activity in the rectus femoris as well as lumbar paraspinal
muscles. Therefore, our results suggest that the increased muscle activity during the lifting motion in the fa-
tigued individuals increases risk of lower back muscle injury. In addition, the occurrence of knee osteoarthritis
could be likely associated with the increased knee joint strain infatigued individuals.
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