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Abstract: The purpose of this study was to investigate the effect on the activity of the upper trapezius and erector
spinae according to the length difference of the backpack using electromyogram (EMG). We also conducted a study
comparing the center of pressure (COP) and weight distribution before and after using Wii® balance board. Thirty
individuals were randomly assigned to the experimental group (n=14) wearing a backpack with a short right strap
length and a control group (n=16) wearing a backpack with the same strap length. Data were collected by dividing
into groups, carring a 15% weight backpack and walking for 20 minutes on a treadmill. As a result of analyzing the
EMG data, there was no significant change in the upper extremity muscle activity of the control group, but it was
significantly decreased in the right upper trapezius activity of the experimental group (p<0.05). In addition, there
was a significant change of COP in the experimental group (p<0.05), but there was no significant difference of the
weight distribution in both groups. Recognizing mechanical changes in the body that may occur due to the asymmetry
of the strap length is thought to be helpful for systematic ergonomic intervention according to changes in the external

environment in the future.
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Sex (male/female) Age (yrs) Height (cm) Weight (kg)
BDL?® (N=14) 6/8 22.07+1.21 165.86+8.76 60.07+9.45
BSLP (N=16) 9/7 22.44+1.41 169.63+8.61 62.69+12.28

*Backpack with different strap lengths, "Backpack with the same strap length.
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Table 2. EMG attachment region

Muscles Attachment region

The electrodes are placed parallel to the muscle fibers, along the ridge of the shoulder, slightly

Upper trapezius lateral to 1/2 the distance b/t the C7 spinous process & the acromion.

Palpate the iliac crest. The electrodes are placed 2 cm parallel to the spine approx. 2 cm lateral to

Erector spinae .
the spinous process over the muscle mass.

I 3. YTAIEIT H3EART MVIC 34 914
Table 3. MVIC measurement position of Upper trapezius and Erector spinae

Muscles Measurement position of %MVIC

A static resistance was applied with a load sufficient to press the shoulder down in the sitting

Upper trapezius position.

The prone position in bed is a very productive MVIC test position because all back muscles are
Erector spinae  facilitated within a muscle chain. As the subjects raises the leg and upper trunk, the measurer
applies resistance in the opposite direction.
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Table 4. Comparison of upper trapezius activity according to the difference in bag strap lengths

Group Parameter Pre value Post value t p
BDL: Upper trapezius Rt. 0.559+0.246 0.472+0.168 3.593 0.003™
(N=14) Upper trapezius Lt. 0.566+0.252 0.532+0.243 0.959 0.355
BSL® Upper trapezius Rt. 0.573+0.259 0.598+0.264 -1.054 0.308
(N=16) Upper trapezius Lt. 0.523+0.294 0.517+0.278 0.217 0.831

“p<.05, “p<.01, *Backpack with different strap lengths, "PBackpack with the same strap length.
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Table 5. Comparison of erector spinae activity according to the difference in bag strap lengths

Group Parameter Pre value Post value t p
BDILA Erector spinae Rt. 0.661+0.315 0.647+0.280 0.367 0.720
(N=14) Erector spinae Lt. 0.635+0.246 0.627+0.222 0.199 0.845
BSLY Erector spinae Rt. 0.649+0.125 0.669+0.091 -0.879 0.393
(N=16) Erector spinae Lt. 0.683+0.160 0.702+0.167 -0.955 0.355

“p<.05, “p<.01, *Backpack with different strap lengths, "Backpack with the same strap length.
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Fig. 3. Comparison of right upper trapezius activity (a) and COP (b) between pre and post test
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Table 6. Comparison of COP and weight distribution according to the difference in bag strap length
Group Parameter Pre value Post value t p
BDL COP(mm) 65.839+9.850 68.33049.752 -2.198 0.047"
(N=14) Weight distribution(%) 50.417+1.715 50.904+1.338 -0.988 0.341
BSLt COP(mm) 67.723+11.554 69.493+13.206 -1.791 0.094
(N=16) Weight distribution(%) 50.572+1.606 50.483+1.577 0.266 0.794

“p<.05, “p<.01, “Backpack with different strap lengths, ®Backpack with the same strap length.
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