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Influence of Pre-acquired Knowledge of the Weight of a Heavy Object on Muscle Activity during Lifting
Tasks: An Electromyographic Study

Masahiko Fujimura and Koichiro Naminohira
Institute of Health Sciences, Faculty of Medicine, Hiroshima University

We examined the effectiveness of labeling the weight when handling a heavy object by studying lumbar
paraspinal muscles. To achieve this, we compared the effect of lifting both labeled and unlabeled objects. Ten
healthy male university students were selected as the test subjects. During this study, the function of the lum-
bar paraspinal muscles was evaluated using surface electromyography. The induction muscle was presented
with the lumbar paraspinal muscles on the right side of the human body. Markers were placed on the acromion,
trochanter major, knee joint space, and malleolus lateralis of the right side of the subjects, and a video camera
was used to record the movements. The start of lifting motion was defined as the time when the heavy object
was raised from the floor, and completion of the lifting motion was defined as the time when the bottom of the
object was raised to half the subject’s height. The mass of both the objects to be lifted was set at 30% of a sub-
ject’s body weight. We prepared two boxes, one with no label (undisplayed group) and the other with its weight
displayed (display group). We prepared a fake box with the 10% and 20% combined that did not have a label to
show the weight of the object so that the subject would not be able to predict the weight. After full-wave recti-
fication of the obtained waveform, electromyographic analysis was performed to evaluate regulation of move-
ment on the basis of the amount of muscle activity at maximal isometric voluntary contraction. Interval analy-
sis was set from the start to completion of the lifting motion, and the integrated value was subsequently calcu-
lated. Then, to verify the change over time for the movement, we considered the time taken to perform one cy-
cle of lifting motion to be 100% and divided it into 5 equal intervals to calculate the integrated value. Further,
we have an analysis of a heavy object before raising it 300 msec off the floor. The results showed that the undis-
played group had a significantly lower mean integrated value for the lumbar paraspinal muscles than the dis-
play group. It is assumed that muscle support force decreases and the load on the posterior vertebral ligament
group or intervertebral joint capsules increases to supplement the decreased force. With regard to the change
over time for the lifting motion, the initial interval of 20% from the start of motion showed that the undisplayed
group had a significantly lower integrated value for the lumbar paraspinal muscles than the display group. The
results also showed that muscle activity was delayed mostly when the subjects were not aware of the weight of
the heavy object. Compared to the integrated values, the muscle activity while lifting the unlabeled weight
showed significantly lower values after 150 ms. In conclusion, these studies suggest that before lifting a heavy
object, prior knowledge of its weight contributes to appropriate muscle function while lifting and beneficial
from the viewpoint of industrial hygienics.

(JJOMT, 60: 226—230, 2012)
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