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Objective: The purpose of the study was to investigate the effect of shoe sole deformation on the muscle activity and balance of the

lower extremities when standing on one foot.

Design: Crossed-control group study

Methods: A total of 18 healthy adults participated in this study. 9 participants with normal shoe and 9 participants with deformed
in shoe out-soles (wear shoes) were included. Muscle activity of the tibialis anterior, fibularis longus and gluteus medius during
one leg standing was measured using a electromyography. A balance board was used to evaluate balance ability when standing on
one leg. The balance ability when standing on one leg was measured by the sway speed and distance of the center of gravity.

Results: Muscle activity of the tibialis anterior, fibularis longus and gluteus medius was no significant difference between groups
(P>0.05). Balance ability when standing on one leg was significantly different from the group wearing normal shoes in all
variables related to the sway distance and sway speed of the center of gravity.

Conclusions: Through this study, the wear of the outer sole of the shoe indirectly confirmed the effect on the wearer’s lower
extremity muscle activity and balance ability when standing on one foot. These results of this study are expected to be used as basic
data for future studies on shoe wear, lower extremity muscle activity and balance ability.
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Figure 1. One leg standing posture

Table 1. The General characteristics of subjects M+SD

Hegiht(cm) Weight(kg) Foot size(mm) Age(yr)
Male(n=9) 175.33+£5.00 77.11+£9.46 269.44+8.45 22.56+1.13
Female(n=9) 161.22+3.83 57.78+7.42 233.89+2.20 22.11+0.33
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Figure 3. Shoes(Left - normal, Rt - deformation)
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Data and statistical analysis
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Results
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Table 2. Comparison of muscle activity according to shoe
sole deformation during one-leg standing

Wear shoes Normal shoes P
TA 25.19+£31.47 17.47£13.35 0.568
PL 38.12+26.34 39.85+27.51 0.825

GM 36.12+18.23 28.88+15.30 0.376

* p<0.05. TA: Tibialis Anterior, PL: Peroneus Longus,
GM: Gluteus Medius

Table 3. Comparison of balance according to shoe sole
deformation when standing on one foot

Wear shoes Normal shoes p
SF 847.60+386.51  235.74+£164.09  0.000°
TD 357.72£120.64  159.56+82.20  0.000°
MV 35.62+12.03 15.86+8.14 0.000"
LOA  40.81+14.67 18.54+6.75 0.000"
LAA  25.65+5.99 14.66+6.38 0.000"
HLOA  15.26+5.40 7.60+4.81 0.000"
HLAA  24.37+6.06 11.90+5.17 0.000"
HS 308.78+166.65  87.06+81.48 0.000"
TLOA  19.99+21.48 10.71+6.94 0.017
TLAA  41.25+15.17 20.12+8.05 0.000"
TS 650.728+648.56  198.51£191.55  0.000°

* p<0.05. SF: Surface, TD: Total Displacement, MV:
Mean Velocity, LOA: Longitudinal Amplitude,

LAA: Lateral Amplitude, HLAA: Heel Lateral
Amplitude, HLOA: Heel Longitunal Amplitude, HS:
Heel Surface, TLAA: Tip Lateral Amplitudee, TLOA:
Tip Longitunal Amplitude, TS: Tip Surface
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