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Changes of relative impulse of foot on carrying 5 types of schoolbag during level walking

Soo-Jin Pack; Minhee Kim; JinSang Kim, vet. PhD'
Department of Rehabilitation Science, Graduate school of Daegu University; ]Department of Physical Therapy, College of
Rehabilitation Science, Daegu University

Purpose: The purpose of this study was to analyze the changes of the relative impulse of the foot when carrying 5
types of schoolbag during level walking.

Methods: Forty-four normal subjects were divided into 5 groups according to the method of carrying a bag: carrying
no bag (condition 1), a backpack (condition 2), a shoulder bag (condition 3), a cross bag (condition 4) and a one-hand
bag (condition 5). To evaluate the partial relative impulse, 7 areas were measured on the sole of a foot: the hallux, toe,
1st metatarsal head (Met1) and the 2nd & 3rd metatarsal heads (Met2/3), the 4th & 5th metatarsal heads (Met4/5), mid
foot and heel. Repeated one-way analysis of variance (ANOVA) and independent ttests were used to analyze the
statistical data.

Results: In the right foot, the relative impulses in every areas revealed no significant difference (p>0.05), however, the
relative impulses at Met1, Met2/3, Met4/5 and heel were significantly different between the different conditions
(p<0.05). There were significant differences on comparing the relative impulse between left and right foot within one
condition, the mid foot in condition 2, as well as the hallux and Met1 in condition 3 (p<0.05). In condition 4, the toe,
Met1, Met4/5 and mid foot were significantly different (p<0.05). The values at the hallux, toe and Met1 in condition 5
also were significantly different (p<o.05).

Conclusion: These findings showed that the symmetrical relative impulse of the foot was present in the case of
carrying a backpack, but there was an extra load on specific regions and asymmetrical relative impulses in the case of
carrying a shoulder bag, a across bag and a one-hand bag. (ED note: this abstract is not clear. You need to work on

it.)
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The comparison of relative impulse of 7 areas by carrying a bag patterns

Con 1

mean+SE

Con 2

meantSE

Con 3

mean+SE

Con 4

meantSE

Con 5

meantSE

Hallux 5.35+0.49 5.28+0.53 5.45+0.52 6.09+0.54 5.12+0.45 1.10 0.36
Toe 1.65£0.21¢ 1.640.19° 1.55£0.20 1.62+0.18° 1.36£0.17*"¢  1.89  0.13
Metl 10.88+0.70°%< 11.2420.714  12.55:0.74*¢  14.37+0.90*>¢ 12.73:0.90°  5.22 0.001*
Lt  Me23  22.38:1.04% 21.59:0.98  20.48+1.04° 20.66+0.86° 21.13:0.92 271 0.03*
Met45 8.12+0.53%% 7.58+0.61°°  6.56+0.46™" 5.99+0.46"> 7.13:0.54**  5.67 0.001*
Mid foot  3.52+0.46" 3.17+0.41 3.45:0.53¢ 2.51£0.35¢ 3.58:0.52¢ 179 0.14
Heel 28.43+1.33¢ 28.97+1.48°  28.49+1.22° 27.56+1.27 26.30+1.23*>¢ 297  0.02*
Hallux 6.32+0.59 5.90+0.49° 6.84+0.60" 6.42+0.60 6.53+0.67 120 0.31
Toe 1.91:0.24 1.88+0.25 2.07+0.30 2.23+0.27 2.16+0.27 121 0.32
Metl 10.410.77 10.39:0.72 10.58+0.64 10.30+0.63 10.55:0.69  0.04 0.9
Rt. Met23 20.36+0.84 20.26+0.94 20.32+0.98 20.85+0.85 19.91+0.91 0.76  0.55
Met45 7.71£0.53¢ 7.45+0.54 7.06+0.48 7.41+0.44° 6.55:0.45*  1.85 0.12
Mid foot  4.59+0.49% 4.83+0.77 3.60+0.38° 4.14+0.40 3.86:0.45° 244 0.06
Heel 27.31+1.44 28.19+1.28 27.76+1.32 26.61+1.21 27.74+1.19  0.86 0.48
Unit: %
Con 1 = walking with no bag Con 2 = walking with carrying a backpack

Con 3 = walking with carrying a shoulder bag ~ Con 4

Con 5 = walking with carrying a onehand bag

a
c

e

= significant difference from Con 5. p<0.05
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