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Abstract

The aim of this study was to evaluate effects of the balance ability on the heel height (flat, low heel{3cm], and high heel{7cm]) and high heeled
habituation (group A is used to a low heeled shoes (<7cm) and group B is used to a high heeled shoes (=7cm). Thirty-five subjects
participated in this study. In this study, the static balance with opened eyes and closed eyes and dynamic balance were measured. Also
functional reach test was tested.

The results found that the static balance ability was the best in a 7cm heeled shoes with open eyes and closed eyes, but there was not significant
difference between group A and Group B. Dynamic balance ability with walking velocity and cadence were significant difference between
Group A and B. In the walking velocity, a flat was the fastest, followed by 7cm heel and 3cm heel with Group A while 3cm and 7cm, then a flat
with Group B. Also Cadence pattern was similar. Functional balance ability was the highest with a flat, but it was not difference significantly
between Group A and B.

Therefore, this study demonstrated that the habituation to the high heel altered gait velocity and cadence of dynamic balance ability.
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Table 1, General characteristics of subjects
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Mean£SD

Group A%N=13)

Group B°(N=22)

Age (years) 20.15£1.28 20.23+.81

Weight (kg) 53.85+5.14 50.83£4.53

Height (cm) 160.15£3.60 161.20£4.68

Foot length (um) 239.62+£5.19 235.68+5.83

Hight of habitual shoes (cm) 3.00%.00 7.73%£1.08

°Over 12 months, 4 times a week, and below 7cn heeled shoes group
POver 12 months, 4 times a week, and over 7cm heeled shoes group
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Fig. 1. Static balance measurement ((a) a flat, {b) 3cm and (c} 7cm high heeled shoes)
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Fig. 2. Dynamic balance measurement with a flat, 3cm and 7cm high heeled shoes
(a, greater trochanter; b, below fibular head; c, lateral malleolus; d, 5th head of metatarsal)
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Fig. 3. Functional reach test {{a) a flat, (b} 3cm and (c) 7cm high heeled shoes)
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Table 2, Static balance score with open eyes on high heeled habituation (N=35)
Heel Height
Group P
O cm 3em 7cm
Group A% (N=13) 4.61£3.09 4.83+2.96 4.26+2.24
78
Group B? (N=22) 4.22%273 4.49+279 4,02+2.07

‘p<.05
%Over 12 months, 4 times a week, and below 7cn heeled shoes group
POver 12 months, 4 times a week, and over 7en heeled shoes group
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Table 3. Static balance score with closed eyes on high heeled habituation (N=35)
Heel Height
P
0 cn 3em 7cm
Group AP (N=13) 4.19+2.94 412+2.60 3.91+£2.00
.86
Group B° (N=22) 4.11+£2.56 3.97+2.57 3.76%+2.33

‘p<.05

“Over 12 months, 4 times a week, and below 7cm heeled shoes group

POver 12 months, 4 times a week, and over 7cm heeled shoes group

B4, 52T sl e Hlsr

Table 4, Walking velocity on high heeled habituation (N=35)

Heel Height
P
0 cm 3em 7cm
Walking velocity Group A° (N=13) 1.14£.10 1.11+.08 111,10 o
(m/s) Group B° (N=22) 1.18£.10 1.20%.11 1.20+.10

‘p<.05

°Over 12 months, 4 times a week, and below 7w heeled shoes group

POver 12 months, 4 times a week, and over 7cm heeled shoes group

B5 2 sislodE 255

Table 5, Cadence on high heeled habituation (N=35)

Heel Height
P
0 cm 3em 7cm
b —
Cadence Group A° (N=13) 1.90£.07 1.85+.12 1.88+1.98 o
(steps/s) Group B® (N=22) 1.94+.16 1.94+.17 1.98+.14

"p<.05
“Over 12 months, 4 times a week, and below 7cn heeled shoes group
POver 12 months, 4 times a week, and over 7cn heeled shoes group
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25 W) R2I Aol 2 B 01kp<.05), 1F el & FATH L.
o =) =)
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25 ASB B el de W 7P 5ol A Vet o] 7F $9 WalE oty 98] AFFHA R3] B2
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Table 6. Lower extremity angle on high heeled habituation (N=35)
Heel height o)
Group Within Between
0 cm 3em 7cm
groups groups
A° 15.4612.46 15.64%+2.27 16.45+2.54 78 0
left 4
BP 14.80+2.75 15.38+2.20 15.38+2.45 .28
Hip flexion angle (° )
A° 14.07£2.17 15.03+2.40 15.30£2.20 .09
right 25
B° 13.79+3.12 14,22+2.89 13.58%£2.63 40
A° -7,04%2.40 ~-8.33+2.50 -7.60+2.23 10 3
left .33
B® ~8.77+3.50 ~8.77+3.46 ~8.25+2.67 40
Hip extension angle (° )™
A° -8.03+2.67 -7.02+2.67 -7.46%2.53 21
right .09
B® -8.84+£3.17 -9.37+3.50 -9.01+£2.63 .61
A° 63.56+6.24 66.8416.17 62.80£5.90 .00"
left 79
B° 64.81+5.40 67.60£6.13 61.48+x5.11 .00
Knee flexion angle (° )
A® 63.13%£4.12 64.3114.42 59.38+£5.75 .00°
right .98
B® 62.53+4.85 64.97 6,02 59.25+5.48 .00
A° -4.45+2588 -5,62+2.74 -6.70+£3.87 .01 8
left .87
B® ~3.33+2.67 -3,92+2.47 -4,65+2.87 01"
Knee extension angle (° )"
A -3.79+2.37 -4.33+2.45 -5.40%£2.72 .03"
right 53
BP -3.52+2.02 —4.24+2.85 —-4.23+2.99 17
A® 17.93+2.51 20.28+£5.63 15.40+5.48 79
left .06
g° 26.49+6.90 24.17+5.82 16.88+5.67 .00
Ankle dorsiflexion angle (° )
A° 24.95+6.89 19.20£4.31 13.02£6.32 .00"
right 36
B® 24.58 £9.07 21.98+5.84 16.05+6.52 .00"
ot A° ~16.22+5.33 ~13.06+4.43 -14.7215.26 .07
e 53
B® -16.74+7.73 -12.49+6.42 -17.07%4.23 00"
Ankle plantarflexion angle (¢ )™
A° -15.566+4.75 -19.201+4.31 -17.73+5.42 16
right .99
g° —-19.31£8.86 —-21.98+5.84 —-16.831+6.13 .00

‘p<.05

“Hip fextension, knee extension, ankle plantarflexion®] "-"= &9 ¥y 2|0

%ver 12 months, 4 times a week, and below 7cn heeled shoes group
®Over 12 months, 4 times a week, and over 7cn heeled shoes group
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B7, 525 susio ©E 71sH B dAl

Table 7. Functional reach test on high heeled habituation (N=35)
Heel Height
P
0 om 3em 7cn

Group A® (N=13) 33.05+5.80 31.36%£5.95 29.60+3.77
74

Group B® (N=22) 33.16+6.20 30.98£5.67 30.30£5.52

‘'p<.05

°Over 12 months, 4 times a week, and below 7cn heeled shoes group
POver 12 months, 4 times a week, and over 7cm heeled shoes group
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