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ABSTRACT

Objective: The purpose of this study is to compare the EMG activities of the trunk muscles when carrying a backpack with
belts and without belts. Background: This research aimed to explore the influence of carrying a backpack with belts on the
trunk muscles activity and to suggest a desirable method of wearing backpacks. Method: Seventy five adolescents participated
in this study. The EMG activities of upper trapezious, cervical erector spinae and rectus abdominis were collected. One way
ANOVA was used to analyze the collected data. LSD was used for post-hoc test. Results: The EMG data from treadmill
walking showed significant differences between carrying a backpack with belts and without belts for the cervical erector
spinae and upper trapezious(p<.05) in all group(A Group: no belt, B Group: lumbar belt, C Group: lumbar-chest belt). In
descending walking, significant difference were found for the cervical erector spinae and rectus abdominis in all group. In
ascending walking, there were no significant differences in all group. LSD showed that the muscle activity of the trunk
muscles decreased significantly when the lumbar belt and lumbar-chest belt were worn. Conclusion: The trunk muscles
activities were decreased when the subjects were wearing a backpack with belts, comparing with wearing a backpack without
belts. Application: These results can be used to provide useful information on how wearing a backpack in adolescent.
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Figure 1. Backpack and type of backpack's belt
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3. Results
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Table 1. The general characteristics of the study subject
Characteristics (Igt%) A(n(irg ;)p B(’HG:; ;1)1) C(nCiré) ;l)p p
Age(yr) 13.24%0.08 13.2+£0.91 13.24£0.72 13.28+0.79 0.94
Height(cm) 153.89+7.44 154.68+5.69 152.24+7.65 154.761+8.94 0.78
Weight(kg) 48.31+8.72 47.84+7.69 47.76+10.49 49.32+7.97 0.40
Sex M 43(57.3%) 13(52%) 16(64%) 14(56%) 0.69
F 32(42.7%) 12(48%) 9(36%) 11(44%)
Heavy 29(38.7%) 12(48%) 8(32%) 9(36%)
Backpack weight Fair 30(40%) 6(24%) 13(52%) 11(44%) 0.96
Light 16(22.3%) 7(28%) 4(16%) 5(20%)
Use of belt Yes 11(14.7%) 3(12%) 5(20%) 3(12%) 041
No 64(85.3%) 22(88%) 20(80%) 22(88%)
Use 66(88%) 23(92%) 22(88%) 21(84%)
Locker 0.69
Not use 9(12%) 2(8%) 3(12%) 4(16%)
. One shoulder 2(2.7%) 0 2(8%) 0
Wearing mode 0.13
Both Shoulder 73(97.3%) 25(100%) 23(92%) 25(100%)
Satisfactory 34(45.3%) 7(28%) 15(60%) 12(48%)
Satisfaction Fair 28(37.3%) 13(52%) 5(20%) 10(40%) 0.20
Dissatisfactory 13(17.3%) 5(20%) 5(20%) 3(12%)
A Group: no belt, B Group: lumbar belt, C Group: lumbar-chest belt
Table 2. EMG activites during carrying the backpacks in treadmill walking(Unit: %MVC)
A Group B Group C Group F p Post-hoc
CES 29.47+17.98 19.92+11.32 21.66%£12.66 3.147 0.048" A/B
uT 7.021+6.39 4.88+4.47 3.56+2.35 3.847 0.026 A/C
RA 5.59£6.09 391235 4.75+5.16 0.762 0.471
’ p<.05, A: no belt, B: lumbar belt, C: lumbar-chest belt
CES: cervical erector spinae, UT: upper trapezious, RA: rectus abdominis
Table 3. EMG activites during carrying the backpacks in ascending walking(Unit: %MVC)
A Group B Group C Group F p
CES 51.09+31.94 40.941+26.07 38.7+20.69 1.536 0.222
uT 15.48£10.23 9.85+5.47 12.44£10.57 2.385 0.099
RA 10.12£15.04 8.44+11.89 5.6213.64 1.017 0.367

A: no belt, B: lumbar belt, C: lumbar-chest belt
CES: cervical erector spinae, UT: upper trapezious, RA: rectus abdominis

3.4 Muscle activity in descending walking
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Table 4. EMG activites during carrying the backpacks in descending walking(Unit: %MVC)

A Group B Group C Group F p Post-hoc
CES 58.73+30.42 41.89+23.44 42.74+21.23 3.503 0.035" A/BC
uT 14.031+9.88 11.53£13.61 8.6616.12 1.692 0.191
RA 11.10+10.77 6.7514.51 5.73+3.03 4.184 0.019" A/BC

*p< .05, A: no belt, B: lumbar belt, C: lumbar-chest belt

CES: cervical erector spinae, UT: upper trapezious, RA: rectus abdominis

4. Conclusion
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