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The effect of unstable plate on the ankle joint displacement and
dynamic balance ability of female college students wearing high-heeled
shoes

Taek-Gill Nam', Ji-Hyun Lee”
1Depaltment of Physical Therapy, Daejeon Health & Science College
2Department of Occupational Therapy, Ul University

Abstract The purpose of this study was to investigate the effect of training using unstable plate on
displacement and dynamic balance ability of ankle joints in women college students wearing high heel shoes.
Subjects were randomly divided into experimental group and control group. 3D motion analysis was
performed while walking 9cm high-heeled shoes and walking Sm. Dynamic balanced ability evaluation was
performed. The intervention program was administered to experimental subjects three times a week for four
weeks. They performed balance training using unstable plates. There was no intervention in the control group.
The results showed that the displacement of the ankle joints in the experimental group after the intervention
was decreased overall and the dynamic balance ability was significantly increased. The control group showed
little change. As a result, the training using unstable plate stabilizes the ankle joints and improves the dynamic
balance ability of the subjects wearing high-heeled shoes.

Key Words : Displacement, Dynamic balance, Motion analysis, High-heeled shoes, Star excursion balance test
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Table 3. Compare the heel joint displacement in the

experimental and control group (unit:mm)
Experiment Control
Mean+SD pvale
Before” 85.65+44.42 94.59+32.66 053
After 69.86+21.94 106+45.58
Rt dif? 15,7940 41 11414393 021
7 -1.07 -0.84
p-value 0.29 040
Before 84.9+36.10 96.45+35.23 0.33
After 80.13+32.97 94.13+45.31
Lt diff -4.76+49.80 -2.33£42.97 0.66
z -0.66 -0.70
p-value 0.51 0.48
N(%) 10(100%) 8(100%)

'p<0.05, "p<0.01

“hefore & after's unit: mm, 2diff: difference(before-after),

IMann-Whitney's U-test
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Table 4, Compare the ankle joint displacement in the

Table 2. Comparison personal characteristic experimental ‘and control group (unit:mm)
. Experiment Control vl
Personlall Experiment | Control vl Mean<SD p-value
characteristic Mean=SD Before’ |  88.05:4282 88.20£29.09 0.72
Agelyears) 2070£082 1900105 | 010 Aftr | 650422105 | 10070+50.08
Height(cm) 161406460 | 1604284 | 097 i dz"z, '23'?12‘: % ‘2'5_%?:'30 000
Welght(kg) 55.70£9.43 53.90+9.09 0.65 p—va/ue 0.09 0.58
N(%) 10(100%) 8(100%) Before 85.75+39.32 90.45+35.27 0.66
'p<0.05, “p<0.01 After 78.73t29.68 90.29t47.78
Lt dliff -7.0251.21 -0.17£38.40 059
z -046 -0.14
3.2 =X M/S gis|RR| He p-value 0.65 0.89
—T =T T ] N 10(100%) B100%)
A A, 5 LFEA ] B o] A AFTe] 0 0<0.05, “p<0.01
20 _1579:4041, 9% —476:4980¢] Jo] 7} 9loit). ;:before & after's unit: mm, “dif: diference(before-after,
Mann-Whitney's U-test
2Tt Q8L 114144393, &S -2.33+42.979] =}
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SEHp<0.06). L 919 F52 tha <53t %
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oA St Fhell Aol 7t 218k rHp<0.05).

Table 5. Compare the SEBT in the experimental and

control group (unit:cm)
Experiment \ Control
Mean+SD prvale
Before 58.40+5.04 59.20+5.55 0.73
After 64.50+5.30 58.60+5.34
A diff? 6.10£433 060743 | <001”
7 267 -0.85
p-value <0.01" 0.40
Before 59.00£7.39 51.10¢9.11 0.04
After 63.60+8.37 52.30+7.99
P diff 4.60+5.97 120770 0.21
z -1.96 -0.42
At p-value 0.05 097
Before 64.70+5.08 60.60+4.95 0.10
After 64.90+4.51 61.40+5.83
L diff 0.20+4.85 0.80£8.32 0.62
z -0.18 -0.42
p-value 0.86 0.67
Before 4590£47 4850+5.68 0.09
After 53.10+4.95 48.00+4.81
AM diff 7.20£5.33 -0.50+8.17 001
z -256 -0.76
o-value 0.01° 045
Before 58.40£5.48 57.30£7.04 062
After 62.80+4.24 57.60£5.58
A diff 440659 0.30£7.04 0.17
z -1.84 -0.29
p-value 0.06 0.77
Before 54.40+6.75 5320£5.51 068
After 61.50+7.46 56.20+7 61
P diff 7104563 30046.39 004
z -2.68 -163
L p-value <0.01" 0.10
Before 64.20+5.12 61.90+6.10 047
After 67.80+4.47 60.50+3.17
L diff 3.60+6.93 -1.40+7.01 0.13
z -1.48 -0.89
p-Vvalue 0.14 0.37
Before 46.3045.14 48.00+6.80 0.60
After 50.80+6.48 49.10+4.25
AM diff 450321 1.10+4.89 0.07
z -268 -0.99
p-value <0.01" 0.32
N(%) 10(100%) 8(100%)
p<0.05, “p<0.01

I)A:anterior, P:posterior, L:lateral, AM:anterior medial,
2iff difference(after-before), 3’Mann—Whitney‘s U-test,
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