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Abstract

The purpose of this study was to investigate muscle activation of lower extremity such as rectus femoris, tibialis anterior and soleus
according to Ocm(bare foot), 4cm and 7cm heel height of shoe on the rocking surface in older women. 20 older women who did not have any
lower musculoskeletal and neurological disorders in the past were participated in this study. Each subject was standing for 15 seconds on the
level § of Biodex Stability System (BSS) while wearing 4cm and 7cm heel height shoes including bare foot. Electromyography was used to
measure muscle activation of lower extremity, and the muscle activation was expressed as a percentage of maximal voluntary isometric
contraction (% MVIC). We measured % MVIC of three muscles during 5 seconds except for the first 5 seconds and last 5 seconds. SPSS 12.0
program was used for this study. Repeated one-way analysis of variance(ANOVA) was performed to compare the significant difference
among the muscles of lower extremities according to heel heights of shoe on the rocking plate. % MVIC of each muscle such as rectus
femoris, tibialis anterior and soleus regarding heel heights of shoe had statistically significant differences (p<0.05). The results of contrast
test were as follows; 1) % MVIC of rectus femoris had significant differences between barefoot and 4cm, and barefoot and 7cm. 2) % MVIC
of tibialis anterior had significant differences between barefoot and 4cm, barefoot and 7cm, and 4cm and 7em. 3) % MVIC of soleus had
significant differences between barefoot and 7cm, 4cm and 7cm. The results indicate that all commonly responsive muscle on the conditions
of barefoot, 4cm, and 7cm shoe height on the rcoking surface is tibialis anterior muscle. We found out that the more heels of shoe high, the
more muscle activation increases. High-heeled shoes above 7cm remarkably increase the muscle activation of lower extremity and may
result in muscle fatigue. Thus, these shoes may summate risk factors of falls in older women. We can acknowledge that the heels above 4 cm
affect each muscle activation in lower extremity on the rocking surface.
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Table 1, Measurement device used in experiment

factor of measurement

Maker(nation), model

muscle activity

Biopac system(USA), MP150

EMG measurement

static balance

Biodex Stability System(USA)

measurement of balance ability
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Table 2, General characteristics of subject
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Table 3, Contrast comparison of rectus femoris

{%MVIC) J(%MVIC} average muscle activation difference(l-J) SE p-value
bare foot(23.93) 4cm(28.97) -5.583" 1.768 .035
7cm(30.86) -7.474" 1.596 .003
4cm(28.97) bare foot(23.93) 5.583" 1.768 035
7¢cm(30.86) ~1.891 1.204 452
7e¢m{30.86) bare foot(23.93) 7.474° 1.596 .003
4cm(28.97) 1.891 1.204 452
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Table 4, Contrast comparison of tibialis anterior

I{%MVIC) J(%MVIC) average muscle activation difference(l-J) SE p-value

bare foot(21.97) 4cm(24.82) —-2.848" 372 .000
7cm(30.95) -8.983" 1.543 .001
4cm(24.82) bare foot(21.97) 2.848" 372 .000
7cm(30.95) -6.135" 1.409 .006
7¢m(30.95) bare foot(21.97) 8.983" 1.543 001
4cm(24.82) 6.135 1.409 .006
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Fig. 2. Muscle activation of rectus femoris regarding heel height of shoe. Fig. 3. Muscle activation of Tibialis anterior regarding heel height of shoe
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Table 5. Contrast comparison of soleus

1(%MVIC) J(%MVIC) average muscle activation difference(l~J) SE p-value

bare foot(17.65) 4cm(20.94) ~3.291 1.558 192

7¢m(29.13) -11.483" 2.483 .004

4cm(20.94) bare foot(17.65) 3.291 1.5568 192

7¢m(29.13} -8.192° 2.453 026

7¢m(29.13) bare foot(17.65) 11.483" 2.483 .004

4cm(20.94) 8,192 2.453 026
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