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ABSTRACT

The purpose of this study was to analyze the gait characteristics and interaction between lower extremity joints according to
shoe's heel heights in young women. Participants were selected as subject consisted of young and healthy women (age: 23.71+1.49
yrs, height: 165.92+2.00 cm, body weight: 54.37+3.46 kg) and walked with 3 types of shoe's high-heel (0, 5, 9 cm). The variables
analyzed consisted of the displacement of Y axis in center of mass ([COM]; (position, velocity), front-rear(FR) and left right(LR)
angle of trunk, lower extremity joint angle (hip, knee, ankle) and asymmetric index (Al%). The displacement of Y axis in COM
position showed the greater movement according to increase of shoe's heel heights, but velocity of COM showed the decrease
according to increase of shoe's heel heights during gait. The hip and knee angle didn't show significant difference statistically
according to increase of shoe's heel height, but left hip and knee showed more extended posture than those of right hip and knee
angle. Also ankle angle didn't show significant difference statistically, but 9 cm heel showed more plantarflexion than those of
5 cm and 0 cm. The asymmetric index (Al%) showed more asymmetric 9 cm heel than those of 0 cm and 5 cm. The FR and
LR angle in trunk tilting didn't show significant difference statistically according to the increase of shoe's heel height during gait

in young women.
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Table 1. Experimental equipments

Equipments Model Manufacturer
camcorder (Mini DV) HDR-HC7/HDV 1080i Sony
tripod 055XDB Manfrotto
control object 2mx2mx1m Visol
A/D sync box VSAD-101-USB-V2 Visol
LED MP-20B Matin
light - Visol
Kwon3D XP Motion Analysis Package ver 4.0 Visol
o] YAl 20t oJdE0] Adzske ARl TS
FRangle -\ © /LR angle + HE)(Choi & Chun, 2009)& A8, RseES Y=,
z Rangie gy | PRanler A ALE X FHAS YA O e 2
o7 43I tH(Figure 1).
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Figure 1. Body segment angle during gait
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Table 2. Velocity and position of COM in Y axis displacement according to the shoe's heel heights during gait

. shoe's heel heights (cm)
section total average source F p post-hoc
0cm 5cm 9cm
N RF 54204442 61694481 653142.83 6045:6.11 LR 1417 243 n/a
CONEE{E;”“’“ LF 52314417 58704558 6535:234 5870:558 H  25.127 .001*** 9 cm>5 cm>0cm
total average 53.3044.22  60.19£520 6536247 59.62+641 LRxH 392  .679 n/a
. RF  127.66£10.72 123.97+7.64 117.84+729 123.16£9.16 LR 379 543 n/a
C()(?mv/i‘g“y LF  131.77410.54 123.9049.22 119.4749.27 125.05£10.50 H 4334 .022*  Ocm>9cm
total average 129.72410.36 123.9348.07 118.65£7.99 124.10£9.76 L-RxH 157  .856 n/a

NOTE: n/a: not applicable, ***p<.001,*p<.05, COM: center of mass, RF: RF-IC~RF-HTO, LF:LF-IC~LF-HTO, L-R: Left foot stance-Right foot stance of

the main effect, H: heel heights of the main effect, L-RxH: interaction
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analysis of variance)?} £714]
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F=25.127, p<.001
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Figure 2. Horizontal displacement of COM (cm)
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Figure 3. Horizontal displacement of CMV (cm)
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Table 3. Lower extremity angle and asymmetric index according to the shoe's heel heights during gait

shoe's heel heights (cm)
section total average source F p post-hoc
0cm Scm 9cm

R hip (degree) 159.99+3.61 156.35+7.90 158.47+3.96 158.28+5.33 L-R 17.723 001 *** Left>Right
L hip (degree) 165.40+3.37  164.71£3.37 163.32+3.38 164.41+3.32 H 789 459 n/a
total average 162.70+4.38  160.53+7.25 160.90+4.34 161.35+£5.37 L-RxH 541 588 n/a
LR hip, AI (%) 3.47+£2.61 5.29+5.36 3.02+1.23 3.88+3.37 H 775 477 n/a

R knee (degree) 156.37£539  150.19+9.50 149.92+9.68 152.04+8.57 LR 42.830 001 *** Left>Right
L knee (degree) 165.93+2.17  165.17+2.89 165.58+2.63 165.56+2.46 H 1.220 .308 n/a
total average 161.15£6.35  157.68+10.30  157.75+10.60  158.80+£9.25 L-RxH .876 426 n/a
L R knee, Al (%) 5.9743.05 9.65+5.50 10.09+6.91 8.65+5.52 H 1.046 374 n/a
R ankle (degree) 102.84+6.39  119.83+8.75 116.50+13.28  113.24+12.08 LR 3.987 .054 n/a

L ankle (degree) 106.30+6.25  123.5549.29 126.36+5.34 119.14£11.22 H 15.493 .001*%*%*%  9cm, 5 em>0 cm

total average 104.57+6.29  121.69+8.82 121.43+10.98  116.19+11.88  L-RxH 569 572 n/a
LR ankle, AI (%) 4.90+3.49 3.04+1.37 8.70+8.88 5.71£6.02 H 1.604 232 n/a

NOTE: n/a: not applicable, ***p<.001, Al(%): Asymmetry index, RF: RF-IC~RF-HTO, LF:LF-IC~LF-HTO, L-R: Left foot stance-Right foot stance of the
main effect, H: heel heights of the main effect, L-RxH: interaction
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Figure 4. Lower extremity angle and asymmetric index according to the shoe's heel heights during gait
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Table 4. FR and LR angle in trunk tilting angle according to the shoe's heel heights during gait

. shoe's heel heights (cm)
section F p post-hoc
0cm 5cm 9cm
FR angle (degree) -6.62+6.57 -7.15£7.06 -7.28+4.95 .020 980 n/a
LR angle (degree) -1.57+1.31 -1.37+2.46 -1.32+1.28 .036 965 n/a

NOTE: n/a: not applicable
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