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Electromyographic Consideration on the Lengths of Backpack Shoulder Straps
—The Effects on Arising Movement—

Ryuuko Okada”, Syouji Ito” and Masahiko Fujimura”
"Rehabili-day Palm Maimatsubara
“Hiroshima Cosmopolitan University Faculty of Sciences Department of Rehabilitation

Backpack, compared to regular shoulder bags, have an advantage of enabling you to keep left and right
balance of your body better, and compared to hand bags, they have a benefit that allows you to use both hands,
and thus, they are commonly used in our daily lives.

This research examined the effects of the length of backpack’ shoulder straps on muscles using surface
electromyography. The subjects of this research were a total of 12 healthy male college students. It measured
the response of the right side lumbar paraspinals, the rectus femoris muscle, the vastus medialis, and the glu-
teus maximus muscle. It provided two patterns for backpack’ shoulder straps short and long straps. In the case
of short straps, or S-group, the top part of the backpack was placed at the same height level with the second
thoracic vertebra, while in the case of long straps, or L-group, the top of the backpack was placed at the same
height level with the twelfth thoracic vertebra. The load of the backpack weighed 10 percent of each subject’s
body weight. Subjects in each Group performed a total of six stand-up movements.

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 six test trials, the integrated
value for each interval was calculated.

The results of this test found that the muscle activity of the vastus medialis was more intense among sub-
jects in S-group than L-group. This was apparently because S-group subjects attached their backpack more
closely to themselves than their L-group counterparts, who were not able to make full use of their knee exten-
sor muscles because of the longer straps and who were therefore considered to compensate this weakness
with other muscles or perform a “strategic” muscle change. S-group is based on the Squat method that is ob-
served in the movement of lifting heavy items, and it is using the functions of the knee extensors. On the other
hand, L-group is thought to be similar to the Stoop method that does not use the knee extensor as much. It is
pointed out that the Stoop method could deviate from the rhythm of the lumbo-pelvic movements, and cause
abnormality in the flexible regions in the spinal column. As that could harm one’s back, the shoulder belts of a
backpack, when used in extended period of time, should be adjusted to tightly attach to the body.

(JJOMT, 64: 265—270, 2016)
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