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Influences of Short-term High-heeled Walking on the Activities of
Ankle-stabilizing Muscles in Healthy Young Females
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Dept. of Physical Therapy, College of Health Science, Cheongju University
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Background: The purpose of this study was to investigate the influence of short-term treadmill
walking with high-heeled shoes on electromyography activities of the medial gastrocnemius,

hy, lateral gastrocnemius and tibialis anterior in healthy young females. Methods: Fifteen healthy
High-heeled females were recruited for this study. To measure muscle activation, the subjects were asked in
shoes, random order to walk on a treadmill using either high-heeled shoes or barefoot conditions. The
e shoe heel height for high-heeled walking was 7 cm. The walking speed on the treadmill was 4
km/h, and the inclination rate of the treadmill was 10%. The subjects performed treadmill
walking in the barefoot and high-heeled walking conditions for 5 minutes. Electromyography
data were collected from the tibialis anterior, medial gastrocnemius, lateral gastrocnemius, and
soleus on both firm and foam surfaces and during eyes-open and-closed conditions while
standing. Results: Tibialis anterior activity was significantly different before and after the walking
task while standing on a foam surface with eyes closed (p<.05). Conclusion: This finding
suggests that the activity of the tibialis anterior may be lowered after high-heeled walking.
Therefore, high-heeled shoes contribute to harmful effects at the ankle joints, increasing the

risks of falling and musculoskeletal injury.
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Fig 1. Placements of EMG electrodes A) tibialis anterior

(TA), and B) medial GCM (MG) and lateral GCM (LG)
and soleus (Sol)
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0| 83%t0 ZASIQUCE HF Bl Hi+HFHAR = 88E0= Rt XO|7F LIELLEX| S UATHp>.05).
LIEFH oo, oF TThof i =H3iap stojg 2ol H 25 AHX| HEHOM =2 42 HEHA = SEH
NEY 5% A YUY, USHEND, ASWERZ, oM A US O LBFH 4740 2 BHEe Mus
ZbAt0|Z2e| 4 2s¢te] = X017t J=XE B|ndt Sl stoje HAMO|M 2 2852 & EHE M2
7 {5t TS t-Hd(paired t-tes)& Al SHALH, Kol Zrel H|WE HOojF= AOICL & 42 HEH=Z &
oHer 23D Sto|el Bl R 7Ho| "ot XO|E HBSt X HEO M AS O LHLZOIM MY HATH
7| ?Isl =& t-dd(independent t-test)S ALESIRALEL Slo|E HBERM ALO|Of S9|3H k0|7t Y HoZ L}
St & R 2 Z2|7tel 2 #HEE HudI| 2 Bt (p<0.05), 1 29 =AM 2 =9 Rl
of Lol HEEY  EASAM(epeated one-way  XFO|= LIEFLEX| ®4Q4THp>.05).
ANOVA)Z ALESIZCH, Atz AdE HHEHeEE 2HEZE
Li(bonferron) ZFES ASSIAD, SASN go+F v. 1 &
2 a=.05% 3}RLC}
2 AT= 200 FH2 oY 153E oz EfE
m Z a oMol M Haa stojd EHO| #FEZ, WET
X2, AFYEUXZ, 7HXtoj2el 2 =0 ot
H 1S WSl HCHO|A £S = AEjQ} & ZtS A gets 0iX|=X| 2451 stojed A8 Al 2MEE H
E{2 A QS mf =3 w2z 4740 2 ML} AlStD, SHE MY &S S o8=2 e H
DHet 23 gl 840|E HMO|A LIEILIE ZH 2859 = A7l Ao SH0| QU 2 A2 Zite ot
M3 k0| Zt HIE HO=E= Zo|Ch BE XA ol 2 = F Q™S HIEO| M US I F™ZAZ9
Table 1. Comparisons of ankle muscle activities (%MVIC) in firm surface
Barefoot High-heel
Pre-test Post-test t Pre-test Post-test t
Eye-open
TA® 2.46+2.86 1.78+.73 1.0 2.53+15 1.98+0.76 1.777
MGCM® 11.89+9.84 13.85+11.36 -1.69 12.88+9.21 12.24+7.72 .535
LGCM® 6.70+£3.73 6.99+3.72 -.63 8.39+4.57 7.91+4.43 603
Nek 16.81+6.99 17.15+7.25 -.26 17.96+7.23 17.34+7.36 1124
F 13.857 15.457 15.409 18.532
Eye-closed
TA 2.00+.98 1.77+.76 .865 254+1.8 2.04+.85 1.357
MGCM 12.14+10.16 13.05+12.16 .604 13.40+9.55 1192+9.13 112
LGCM 6.69+4.12 6.94+4.46 409 8.38+5.19 8.10+5.04 297
SO 16.10+£6.76 16.58+7.09 447 18.2+7.19 17.3+7.52 928
F 13.487 12.577 19.192 15.194

°TA: tibialis anterior

PMGCM: medial gastrocnemius
‘LGCM: lateral gastrocnemius
950: soleus
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Table 2. Comparisons of ankle muscle activities (%MVIC) in foam surface

£ 22|k 28t3|X| 2015:21(2)39-46

Barefoot High-heel
Pre-test Post-test t Pre-test Post-test t
Eye-open
TA® 3.57+3.19 3.00+£2.76 .56 422+3.28 2.89+1.93 1.562
MGCMP 15.22+12.85 14.90+14.54 17 14.20+8.85 13.14+7.62 .668
LGCM® 7.00+4.00 8.06+£6.08 -1.24 7.81+4.66 8.63+£6.00 -1.051
ek 17.26+8.77 18.08+11.76 -81 16.56+5.03 19.99+8.18 -1.849
F 12.134 9.828 15.658 23.214
Eye-closed
TA 4.05+3.09 461+4.87 -87 6.95+6.24 4244434 2.027"
MGCM 17.27+11.77 15.01+10.22 1.51 15.00+8.22 13.21+7.35 1329
LGCM 8.02+3.57 8.16+4.78 -.24 9.28+4.76 9.39+£7.10 -.087
SO 17.28+6.23 19.54+9.44 -1.58 17.95+5.65 21.32+8.97 -1.613
F 16.374 14.613 12.858 17.359
°TA: tibialis anterior
PMGCM: medial gastrocnemius,
LGCM: lateral gastrocnemius
950; soleus.
"p<.05
A [ ETP B s H
87 Ostojg . Ostol =t
] R
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Fig 3. Comparison of the differences of pre-test and post-test of EMG activity in each muscle. A) Eye-open and B)
eye-closed conditions on firm surface, and c) eye-open and d) eye-closed conditions during standing on foam
surface. *Significant difference between bare feet and high heels (p<0.05).
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