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Influence of Ankle Joint Range of Motion Restriction on Weight Lifting Motion

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

In the present study, the influence of the flexibility of the ankle joint on trunk muscle extension in perform-
ing lifting reproduced in a simulation and examined. By electromyographically examining the influence of lift-
ing, we aimed to provide assistance for living instruction necessary for prevention of musculoskeletal disorders
such as low back pain.

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 1,500 Hz. Derived muscles were made to be the erector spinae 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 subjects’ height. A video camera was used to record the
movements. The subjects performed the lifting motion under two kinds of conditions. The experimental group
performed lifting with the ankle fixed by taping. The control group was performed normal lifting without any
restrictions imposed. A sufficient break was arranged between the motion, and the lifting motion was per-
formed five times in each method. After full-wave rectification of the obtained waveform of the motions, an
EMG analysis was performed to normalize the movement 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 analysis section. Additionally, for the muscle activity amount, an av-
erage value of intermediate three times was calculated while excluding the first and last times of the lifting mo-
tion. In addition, the normalization of time is performed by making the operation time as 100%, and further by
dividing it equally into three phases to analyze the operation.

The results revealed that when performed with ankle fixation by taping, the active muscle mass of the
erector spinae increases. It appears that this is caused by restriction of dorsiflexion of the ankle preventing the
extension action of the knee joint in comparison with the control group, and compensatingly, the trunk antever-
sion angle became larger and the burden on the erector spinae increased. These findings indicate that mobility
of the ankle joint should also be taken into consideration as it increases the risk of musculoskeletal disorders,
primarily low back pain.

(JJOMT, 67: 442—447, 2019)
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