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Comparison of Foot Pressures in Stance and Gait as a Function of Type of Bag Carried and of Changing of Weight

Won-Tae Gong, PT, PhD; Sang-Yeol Lee, PT, MS'; Joong-Hwi Kim, PT, PhD?

Department of Physical Therapy, Gumi College; 1Department of Physical Therapy, Kimhae College; 2Department of Physical
Therapy, Kang Hospital

Purpose: Our study sought to investigate differences in plantar foot pressure as a function of type of pack carried and
of changing weight during gait and stance.

Methods: Subjects were 40 students with no disabilities. Plantar foot pressure was measured with different types of
packs carried and with changing weight of the pack during both gait and stance and while changing feet. During stance
while carrying a satchel on the shoulder caused a disproportionate change in plantar foot pressure. An even great
imbalance occurred for plantar foot pressure during gait.

Results: Using a satchel can influence diseases such as scoliosis that are caused by unbalanced muscle activation and
by a disproportionate distribution of the weight of the body.

Conclusion: Knowing how to use a pack correctly and how to appropriately adjust the weight of bag should be
taught.

Keywords: Plantar foot pressure, Type of bag, Changing weight
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The comparison of the foot plantar pressure on stance with back pack (Unit: N/ecm?)

Area 0 kg 2 kg 5 kg 10 kg 15 kg F p

Rt pl 2.04+1.99 2.43+1.84 2.13£1.60 2.73+2.14 3.19+2.14 1.03 0.42

Rt p2 4.46+2.33 4.71+2.84 5.14+2.88 5.16£3.71 5.54+3.91 2.04 0.13

Rt p3 6.4922.15 6.46+1.60 6.36+1.85 6.56+1.84 6.042.17 0.87 0.48

Re p4 5.73+£1.53 5.74+1.41 5.61£1.80 5.76+1.84 5.56+2.06 0.31 0.86

Rt p5 3.81£1.73 3.79£1.95 3.63+1.94 4.18+2.38 3.78+2.25 1.13 0.34

Rt p6 2.63+2.13 2.71+2.04 2.56+2.38 2.89+2.50 2.74+2.23 0.41 0.79

Rt p7 10.71+4.04 11.09+4.43 11.81+4.89 12.61+5.03 14.36+5.52 15.88 0.00*

Lt pl 2.31+1.91 2.63+2.37 2.48+1.89 2.94+2.33 3.18+2.07 1.90 0.15

Lt p2 4.63+3.59 5.06+4.00 5.38+4.14 5.88+5.65 5.89+4.29 3.44 0.03*

Lt p3 5.78+1.90 6.06£1.61 6.11£1.78 6.29+1.77 6.31+1.49 0.80 0.52

Lt p4 5.66£2.12 5.36+£1.79 5.31+1.63 5.78+1.79 5.21+1.57 1.25 0.29

Lt p5 3.98+2.83 4.09+2.63 3.61£2.60 3.94+2.85 3.39+£1.99 0.48 0.74

Lt p6 2.63+2.37 2.84+2.38 2.56x2.14 3.05£3.63 2.53+2.44 0.62 0.65

Lt p7 10.09+3.68 10.44+4.11 11.36+4.32 11.98+5.00 13.94+5.86 5.97 0.00*
Mean+SD
* Statistically significant with p<0.05
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The comparison of the foot plantar pressure on gait with back pac (Unit: N/cm?)

Area 0 kg 2 kg 5 kg 10 kg 15 kg F p
Rt pl 7.23+3.98 6.91+4.74 7.10£5.13 7.87+4.84 9.12+5.70 3.89 0.00*
Rt p2 6.52+2.65 6.96x3.18 7.10+2.87 7.90+3.57 8.39+4.13 1.85 0.16
Rt p3 8.84+2.07 9.68+2.41 9.77+2.03 10.19+2.35 10.79+2.36 4.45 0.01*
Re p4 8.40+2.53 8.12£2.55 8.24+2.53 8.69+2.50 8.84+2.54 2.05 0.13
Rt p5 7.41£2.35 6.98+2.91 7.18+2.55 7.11£2.12 7.46x2.70 0.74 0.57
Rt p6 6.66+2.74 7.10+3.38 7.75+4.14 8.16+4.52 7.76x3.26 2.40 0.09
Rt p7 13.15+2.49 13.98+2.83 13.962.79 15.07+2.94 16.012.77 10.98 0.00*
Lt pl 6.43+3.74 6.85+3.00 6.63+3.48 7.54+3.60 8.12+3.63 1.06 0.40
Lt p2 7.34+4.40 7.89+4.27 8.33+4.67 8.97+6.00 9.43+5.87 4.00 0.01*
Lt p3 8.79+2.35 9.38+2.56 9.76£2.33 10.30+2.49 11.31+2.31 7.86 0.00*
Lt p4 7.68+2.04 7.65+2.19 7.84+2.14 8.09+2.44 8.78+2.41 1.85 0.16
Lt p5 7.00+2.45 6.53+2.09 6.70£2.02 6.40+1.52 6.92£1.78 2.11 0.12
Lt p6 6.35+2.83 6.21+2.41 7.12+4.53 7.51£5.10 7.81£5.66 0.63 0.64
Lt p7 13.88+3.34 14.60+2.96 14.81+3.28 16.08+3.59 16.59+3.85 0.43 0.04*

Mean+SD

* Statistically significant with p<0.05

The comparison of the foot plantar pressure on stance with shoulder pack (Unit: N/cm?)

Area 0 kg 2 kg 5 kg 10 kg 15 kg F p
Rt pl 2.58+2.63 2.19+2.23 2.93+2.46 3.24+2.98 3.13+1.97 1.88 0.16
Rt p2 5.08+2.35 4.84+2.31 5.26+3.17 5.51+3.02 6.04+3.53 3.10 0.02*
Rt p3 6.46+2.34 6.06x2.17 7.03+2.72 7.23+3.00 7.01+2.82 3.36 0.03*
Re p4 5.81+1.95 5.51+1.67 5.73+1.73 6.11£1.62 5.91£1.45 2.64 0.07
Rt p5 3.86+1.79 3.38+1.97 3.38+1.86 3.33+1.86 3.78+2.10 2.23 0.11
Rt p6 2.90+2.11 2.59+1.87 2.79+1.71 3.09+1.98 3.71+£2.37 1.15 0.37
Rt p7 10.14+3.89 11.89+4.71 13.14£5.17 16.06+6.83 19.51+8.15 15.37 0.00*
Lt pl 2.04+2.00 1.78+1.89 2.18+2.03 1.98+1.73 0.89+1.53 3.01 0.05
Lt p2 4.08+3.62 4.48+3.57 3.79+3.25 3.34+3.49 2.83+2.79 2.79 0.06
Lt p3 6.01+2.77 5.64+1.98 5.39+2.65 4.93+2.65 4.31+2.53 6.78 0.00*
Lt p4 5.58+2.76 5.23+1.83 5.33+2.17 4.84+2.26 4.11+2.19 2.84 0.06
Lt p5 3.68+1.80 3.54+1.48 3.13£1.56 3.73+2.66 3.34+2.08 2.07 0.13
Lt p6 2.14+1.85 2.29+1.58 2.11+1.78 2.38+2.51 1.78+1.81 1.97 0.14
Lt p7 11.01+4.12 11.43+3.71 11.44+4.18 10.28+2.87 11.56+5.54 1.23 0.30

Mean+SD

* Statistically significant with p<0.05

The comparison of the foot plantar pressure on gait with shoulder pack (Unit: N/cm?)

Area 0 kg 2 kg 5 kg 10 kg 15 kg F p
Rt pl 5.38+53 5.77+82 5.98+32 6.60+42 8.21+90 4.73 0.00*
Rt p2 7.36x42 7.83+54 7.8542 8.66+59 8.44+23 2.40 0.06
Rt p3 9.73+68 9.92+51 10.43+223 10.93+19 11.42+38 4.00 0.02*
Re p4 8.50+27 8.33+11 8.47+89 8.65+41 8.68+42 0.53 0.71
Rt p5 6.15251 5.83+31 5.80+97 5.98+19 6.12+12 0.79 0.54
Rt p6 6.80+09 6.70£17 7.12+84 7.52+69 8.56+57 5.83 0.00*
Rt p7 13.50+50 14.34+08 14.34+27 14.88+53 15.41+64 6.84 0.00*
Lt pl 5.62+96 5.70+20 6.42+42 8.08+64 9.86+54 7.20 0.00*
Lt p2 7.73+59 8.49+43 8.51+26 10.29+13 10.42+13 4.60 0.01*
Lt p3 9.65+66 10.15+29 10.26+46 9.85+29 10.85+37 7.59 0.00*
Lt p4 7.93+54 8.25+68 8.13+72 7.75£06 8.23+51 0.54 0.70
Lt p5 5.61291 5.88+17 5.91+51 5.59+19 6.42+41 2.99 0.02*
Lt p6 5.76£50 5.62+36 6.18+82 6.23+51 6.3532 1.52 0.20
Lt p7 14.40+75 15.42+10 15.71+01 16.72+£99 17.66+20 8.72 0.00*

MeantD

*: Statistically significant with p<0.05
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