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THE INFLUENCE ON LUMBAGO IN LIFTING WEIGHTS MEASURED BY ELECTROMYOGRAPHY

Masahiko FUJIMURA and Isao NARA

Division of Physical Therapy and Occupational Therapy Sciences, Graduate School of Health Sciences, Hiroshima University

There are two methods of weight lifting. One is the squat technique, in which the knee is bent (the posture of
squat), then the knee joint is extended. The second is the stoop technique, in which the knee is extended, and the
back is rounded. The purpose of this study is to examine the influence on the muscles in lifting a weight by stoop
technique and squat technique. This is a basic study on muscle activity data with the use of surface electromyogra-
phy (EMG).

Ten male university students (average age 21.8 + 2.4years, average height 168.7 + 5.2cm, average weight 63.2
+ 6.1kg) who were healthy and had no history of disorders participated in this study. The weight used in this study
was adjusted to 40% of subject’s weight. Surface EMG were collected from trapezius, biceps brachii, erector spinae,
and rectus femoris by EMG. Recording was done by digital camera which synchronized with EMG, and the angle of
trunk and knee joint was measured. At the peak, the %MVC (maximal voluntary contraction) of erector spinae in
the stoop technique showed larger value than in the squat technique. Conversely, %MVC of rectus femoris in the
squat technique showed larger value than in the stoop technique. In the stoop technique, flexion angle of trunk was
41.3 + 22.4 degrees when activity of erector spinae showed the maximum. These values were distributed over a
large range. However, in the squat technique, the angle was 25.0 = 10.1 degree. There were no subjects in which
flexion angle of trunk exceeded 45 degrees, the value concentrated at the end time of the operation. Also, activity
of erector spinae in the squat technique showed lower value than activity of erector spinae in the stoop technique.

All subjects in the squat technique showed that erector spinae contracts with stable state of trunk, in which
flexion angle of trunk is less than 45 degrees. However, many subjects in the stoop technique showed deviation
from the lumbar vertebra-pelvis movement rhythm. Abnormal lumbar vertebra-pelvis movement rhythm causes in-
jury of spinal column movable parts. Consequently, it is suggested that the contraction of erector spina with flexion
angle of trunk causes myofascitis and lumbago.
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