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ol o] ol @@ Ao Fyto] ¥ Abglo] wol gAY IRY w2 we Al
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E dde 7E 58S “F(cycle)’ MMEoR B 4 glon, oE 13
+7](gait cycle)#} 3t}

Bl F7] gk A= oY A5 vk Azl o5 FHEo ske
Lol Eofjef B Frlol gk o] 2 F Perry(1992)9] R.&of uigh L v
ol ol ARgH I dvk. 2= Al 7HA 71 BRE Fete] BE FUE A

wahgch 3 WA, Frel de 4% JEAENA Wl wE Aol =

kv

H, mpA o w we F7] el Abdel] tigk 7eA T
As W olgt e HAS B Vs d dAR FF ek H2olth

HPF7 = AA7ek Agrle EH L Ax 7= do] AWl Fof sl
AR BHF G 60~620F AASe], AT7E wol AwelA Wojx
Be 908 FAsE AE nRFI)9 8~40%F AAFHM 7157
(acceleration), 3] 7](midewing), 7+< 7](deceleration)®] Al F7Fto & by
t}(Perry, 1992; Murry, 1976).
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AAE &7=d Bofsts o A 3 sAY FAERA ol Foxi 3
A, stA19 B AA|7] Feo] ZRbe FHo|A of 5°7F FrjA o ® ofgEo
2 71, dB-dA wglE dojyh= ZF A9 (angular diplacement)
A A 7 el A A ARl W P E ol FaL, v A A 7)ol = shA o] A
Al 9y B S olEh B A IWAAY £ G Fo] AA e

Aoz AATA

Lo
e

W}

X
=)

<
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-
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=

2 g 443 FE
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2) B3 F7|(gait cycle) o w
W 5 x] 7F wbpeo)|

Al == "o A, 2004).
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2 A
3] olgsta A AQl HAgALE ¥l FoAxE iR 25 FH2 1d
b sHA O AElE 2 A™Eeo] gle Alge R AAS AT
A EZA waf ZA7)7 2e HiER Ftolde 283t oy slo]ld
& A3l A gle Jde=z FHSIo, A 109H F 208 HAA35)
Ak B Ao ot JP s AAA EHLS <E 1> 2o
x 1. 243 54
Age(year) Height(cm) Weight(kg)  Foot size(mm)
High—Heel
21.33£1.64 161.47+£6.79 55.43+7.16 234.44+6.34
(n=10)
Normal
20.5+1.64 162.72+4.51 56.82+8.23 236.87£6.51
(n=10)
High-Heel : %713 2& W=e] sold 28 A% MeansSD)

Normal : 3018 & HFo] e I
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2. 97 B2 & 7|zt

AT BAe gy 9@ A7 Ax <39y >3 2
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B oA 7 7e <#E 2>9F 7o)

A =} ks
TR EAL 2 FANA 2011. 08 ~ 2011. 10
A A A 2011. 10 ~ 2011. 12
=4 2012. 01 ~ 2012. 02
54 A% =& 9 A8EA 2012. 02 ~ 2012. 03
= A 2012. 03 ~ 2012. 05

EH

woAge AgHE 34 gu 2 FBe <E 3> 2y
3. 244 2 G

Variables Model Part of Measurement
(7 (Company, Nation) (FA35)
Physique GL-150 Height (41 %)
(A A) (G-tech international, Korea) Weight(A %)
e
EA s
(concentric contraction)
Isokinetic . “AAA =
SEA & (Bi dBIOdI\G;[X d§ysl‘£elrn IHUS A) (eccentric contraction)
N=7Ah iodex Medical Inc, B

-AEH & s
Ham con/Quad ecc
Gast con/Ant ecc

Gait analysis
(B3 +4)

Hawk Digital Camera
(Motion Analysis Corp, USA)
Force plate AMTI OR6-7
(Mechanical Technology Inc,
USA)

—angle
-moment
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.
&5 60°/s91 4 531, 180°/s91 41 15819) W-e Baf PAastgon, Sude)
$F WAL NG 222 A5 Ade AAWAZLE F 90°~100°%

<ol 8l W9l WelM =45kl

oot
e
=)
=
>
lo
bl
r d)
i)
iy

S

=,

4]

493 RUEES SAsA AAAES B4 B4 £F /e Azt

oo

r

HAA el HE I & (self-selection) 2 W3S 2 A&t}

2 BAS 93 He)M whAl E A AH(infra-red reflecting marker) =
= A A= (anterior superior iliac  spine), A58 F FAEV]
(5thlumbarspinousprocess), &3 hEF2 ¥<9 F(boh thigh wand-distal
1/3 portion of femur), ¥ & =< ¢ % W F(both medial and lateral
femoral condyles), ¥= 4= 9 ¥ (both shank wand-distal 1/3
portion of tibia), ¥ & § 9= % U5 HAF § (both medial and

lateral malleoli), ¢& % x F-(both achilles insertion site of

Sw o] e ¥ (both 2ndmetatarsalheads)

i

calcaneus), 183 4= A2
of X2z},
A A4 dlolEf(data)= 6719 ALd A Fhdget = e @ %

(force plate)A| =8-S €83t 2 &4 A== (Motion analysis system;

Santa Rosa, CA)S &3l 29 6032 AL B 5 72k A4H, &
g, FedelMel nd, Svd, wEdde] A EuEY B4 L

2 713 (Orthtrek ; Santa Rosa, CA)dll ¢]&] Abxo] ztzt 3 A3zt 719

)% dlolg X% 9 WME & (percentage)® H] 1L FA ¥ A}
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dT2a 3

1. 554 84 29

D REARE gEol R BEY - AFYFEY v

E 4 WEAFEI ol 2] G4 - AT EE v

=5 F= 2+ &5 (°/s) Heel Normal D
60°/s 102.82 + 25.31 131.23 + 24.79 0.001*
454
180°/s 71.79 + 20.61 8397 + 17.84 0.028"
o B AFF <
60°/s 31.74 + 12.57 25.24 + 461 0.015"
21734
180°/s 28.09 + 7.16 29.00 + 7.02 0.279
60°/s 46.25 + 14.50 43.63 + 18.65 0.850
454
180°/s 38.14 + 16.71 32.85 + 1531 1.000
o & o] <
60°/s 38.86 £ 6.90 3342 + 945 0.076
21744
180°/s 38.87 £ 7.94 3798 + 10.25 0.989

WEAFE G324 $% 60°/st= Heel L1304 102.82 + 2531, Normal
TFolA 131.23 £ 2479 © 2 Normal ZLE©°] § Eow EAZHO T {23k
ZFol & B S (p<0.01)

HE AT @=4 = 180°/si=Heel ZwoA 71.79 + 20.61, Normal L
FollA 8397 + 17.842 % Normal Zgo] ¥ o EAHoR {23 2

_24_



o] & H A (p<0.05).

PE AL 9] AFA 3 60°/s= Heel 2914 31.74 + 1257 , Normal
IFellA 2524 + 461 2% Heel 2w°] B ®wom FAHSE {F9% A
o] & H AT (p<0.05).

140

120

100 -

80 -

M Heel

* ¥ Normal

40 -

20 -

s ALE 2 el THE| A S 2 gElnE

" Chxad Ax o AEF] A% a Al A A o
El.%g _JI\._;:? 60°/s CHEd 4% 180%/s M7 % 60°/s M7 =2 180°/s

a9 2 3F 3 HEATEY BE4 - AR EY v
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<E B>v 7T awe dEATFEY giEol Ty dEA - AAAATEY
medium, minimum, maximumzt 2. 2 Mann-Whitney U test TA% 7]

Agstgon g AN

F 5 EARFZI dE o] Fe] @A - A S8 Med, Mini, Max#k

Heel Normal

TE O FE AR

Med Mini Max Med Mini Max

60°/s 9870 62,60 156.70 13285 8950 168.10

A
180°/s 6690 4830 116.10 8120 5550 109.80
o) B AL
60°/s 3020 1790 7960 2550 17.70 3250
A A
180°/s 2715 1060 4400 3090 1420  39.70
60°/s 4000 2710 7540 4650 930 7840
A
180°/s 3280 1670 89.00 3555 270  53.00
o] ¥ o] 7+
60°/s 4165 2690 4770 3330 1340  50.80
A A

180°/s 3780 2780 5500 3730 1740  53.80

Med: median Mini: minimum  Max: maximum
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2) AZFFTI WEEH2 BEY - AFHFEY

Azgaod wEzaee wi4 - A%855E%e Bwr

5]
PN
)
)

2 OF 3 relEe <E 6> 2k

<5 T 7} = (°/s) Heel Normal D
. 60°/s 65.30 £ 9.18 60.57 + 16.53 0.310
=4
B 180°/s 4961 £ 2.83 4598 + 11.80 0.365
RES = =
Ry 60°/s 33.59 + 14.84 24.70 £ 6.40 0.000"™
sl 180°/s 3165 + 564 2871 + 1005  0.409
B 60°/s 18.06 £ 7.48 1871 + 4.89 0.417
=4
) 180°/s 1564 + 11.23 1358 + 6.67 0.735
W =22
60°/s 21.23 £ 2.88 2043 = 3.83 0.152
A A
180°/s 32198 £ 7.08 2143 + 4.13 0.617
ASma AAdF5E 60°/se Heel 25914 3359 £ 14.84, Normal

Tl 2470 £ 6400 % Heel 1F°] U] o BAXORE {23 3o
2 K H(p<0.001)
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M Heel

¥ Normal

%5223 5233 5223 5223
HEY 4% 6075 THYAB 1807 ABHAZ607s ATH LS 180%s

99 3 2 AZEToR NEERo) vy - A5 v

Kl
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=

<HE > F 1F9

Abgst ez g AlA S

CEE =R

N

=

1

9]

medium, minimum, maximum4t 2.2 Mann-Whitney U test & 7|

‘Er*f‘r*é . A] AR A]

X7 ASFEIIY wSEFa2e] G54 - AFAd TS99 Med, Mini, Maxak
Heel Normal
D FE AREC/)
Med Mini Max Med Mini Max
60°/s 16.35 840 3240 1750 11.80 33.00
w54
180°/s 18.60 140 3320 10.80 6.90 30.40
ASEa
60°/s 1625 11.30 69.80 20.05 13.50 26.70
274
180°/s 20.00 13.00 3880 20.85 13.10 30.80
60°/s 70.10 36.60 9370 6225 33.10 99.70
S
180°/s 4725 2920 71.80 4510 26.20 76.70
o St
60°/s 3060 2290 9340 2475 12.10 43.90
!
180°/s 32.05 2130 41.00 2940 11.60 43.80

Med: median Mini: minimum

Max: maximum
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2. 554 A =29 g

AE54 HQYU &Y 7154 HQ H &L =337 A 4 dolA 25 A
std & e MEeE I A e <F >3 Zo(Hed, 2003
Aagaard et al., 1995, 1998).
¥ 8 &Y H:Q Y&} 7154 H Q2 7/

movement conventional functional
eme H : Q ratio H : Q ratio
extension Hcon/Qcon Hecc/Qcon
flexion Qcon/Hcon Hcon/Qecc

H: hamstring Q: Quadriceps

con: concentric contraction ecc: eccentric contraction

2 oA AgE s 2HuE 59 % dn wE oAE &

AAsER o™, <3k 9> DF : PF ratio 94 <&

Wy os AN

¥ 9. %% DF : PF " &3 7|54 DF : PFe /Iy

movement conventional functional
DF : PF ratio DF : PF ratio
extension DFcon/PFcon DFecc/PFcon
flexion PFcon/DFcon PFcon/DFecc

PF: plantar flexor DF: dorsi flexor

con: concentric contraction ecc: eccentric contraction
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2) H : Q ratio

7t 2% H @ Q ratior Alde] 83 Z5e] TQ/BWS 345t

a
Ui 5 x100% #hel "y F=HA B FoAd 2 <E 10>

¥ 10. & 7+ H : Q ratio ®] L

H:Q

angular Heel

ratio movement velocities Normal p
60°/s 45.04 + 852 33.06 + 12.74 0.005"
extension ,
180°/s 53.81 + 21.85 39.97 + 19.59 0.045"
AEA g
60°/s 22956 £ 42.89 398,51 + 288.31 0.005™
flexion
180°/s 204.38 £ 5764 536.56 £ 741.62 0.045"
60°/s 39.52 + 10.77 26.18 + 9.62 0.000"
extension

+

180°/s 5712 + 17.39 47.38 = 18.08 0.066

+
+

60°/s 159.48 + 69.45 176.56 + 80.71 0.279

flexion
180°/s 147.41

I+

94.67 112.60

I+

53.72 0.685

H: hamstring Q: Quadriceps (Mean+SD)

A5 H : Q ratio extension 60°/sol4 Heel Z1F< 4504 + 8.52(%),
Normal IS 33.06 + 12.74(%)2 Heel L& 2 Hl&o] ©f =A ey
H I FFel AR {oldk AolE B tH(p<0.01).

AE2 H : Q ratio extension 180°/soll 4] Heel 1F < 53.81 + 21.85(%),
Normal ZH< 3997 + 1959(%)% Heel &9 Hl&o] © =4 UElwe
] 2% ol BAAHCE {3 AolE B A THp<0.05).

%4 H : Q ratio flexion 60°/s9lA] Heel 1&FS 22956 + 42.89(%),
Normal I 39851 + 288.31(%)% Normal &9 Hl&o] ¢ ¥4 e
wow T el EAALR o7 Aols B AT (p<0.01).
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%4 H : Q ratio flexion 180°/solA4 Heel 17 204.38 + 57.64(%),
Normal 1% 53656 + 741.62(%)Z Normal 1% 2 H]&o] ¢ =4 4El
wow T el EAALR ol Aols AT (p<0.05)

7154 H : Q ratio extension 60°/sl 4] Heel 1% 3952 = 10.77(%),
Normal 1% 26.18 + 9.62(%)%2 Heel 2% 2] Bl &o] ¢ ¥A deyody
I ol BAIA S E {7 Aol E K AT (p<0.001).

712 H : Q ratio extension 180°/sol A Heel 1H & 57.12 = 17.39(%),
Normal IS 47.38 + 18.08(%)Z Heel L& 2 Hl&o] ©] =A UEyC
H TAHeR FoT Aol UEUA ¥k ey border line® 2 UEL n
F7F S7HEE Fod AolE B Aow VgiE
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600 %

500
400
300
¥ Heel
200 Normal
*®
100 bl
0 -
HEH |2 HEM S HEH 2 HEH g
Extension 60°/s Extension 180°/s flexion 60°/s flexion 180°/s
g 4 2% 3 AEH H:QulE
200
150
100
REE
50
0 _
7155 bl s Hg J|S% Hlg 715 Hlg
Extension 60°/s Extension 180°/s flexion 60°/s flexion 180°/s

O 5 % 714 HQulE
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<E 11> 7 279 #dE4, 7154 H . Q ratio®) medium, minimum,
maximumat & 2 Mann-Whitney U test §41%4 7|H& A& ormz 3

7l A A8

¥ 11. A% 4, 7154 H : Q ratio®] Med, Mini, Max#kt
H:Q S angular Heel Normal
ratio velocities . ..
Med Mini Max Med Mini Max
60°/s 4527 3181 65.57 3558 8.04 48.33
extension
. 180°/s 4993  29.04 13777 4398 3.87 72.43
Convenﬁlonal
ratio 60°/s 22094 15251 31439 281.13 20693 1243.01
flexion
180°/s 20028 7258 344.31 227.37 138.06 2582.76
60°/s 3843 26.85 6283 2294 1453 49.25
extension
. 180°/s 51.70 3875 100.20 4500 23.04 91.53
functl.onal
ratio 60°/s 14148 5264 35363 17468 4522 32650
flexion

180°/s 11756  59.01 49717 11714 11.24 232.19

H: hamsrting Q@ Quadriceps

Med: median  Mini: minimum  Max: maximum
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3) DF : PF ratio

7z}t 7159 DF : PF ratio= Ad¢ 483 Z529 TQ/BWS =Hs3s}
of Uirs x1008 e Ho ) mEAx 2 94 <F 12>9 2o

¥ 12. 1% %t DF : PF ratio W L

DF : PF
) movement angular Heel Normal D
ratio velocities
60°/s 29.39 + 12.39 33.29 + 11.90 0.291
extension
180°/s 33.36 + 25.48 31.13 + 16.12 0.957
AEA g
60°/s 421.81 = 22779 34758 £ 150.71 0.291
flexion
180°/s 861.17 +972.82  404.38 + 188.75 0.957
60°/s 33.85 £ 17.43 35.76 + 10.05 0.256
extension
180°/s 4745 + 19.49 4953 + 15.37 0.387
715 A vl &
60°/s 57.38 + 26.50 82.47 + 39.16 0.011"
flexion
180°/s 53.39 + 38.97 56.74 + 43.44 0.892
PF: plantar flexor DF: dorsi flexor (MeanzSD)

%% DF : PF ratio extension. flexion 272 60°/s, 180°/s EF F 1
B EAH R Fo7 AFol7b Y LAl &t

T I5w9 7154 DF : PF ratio extension. flexion 2}7ZF 60°/s, 180°/s ®
T+ Normal Z&°] ¥ =2 A4S RISy flexiond] 60°/sol A5 & A4

o2 {93t AolE H AT (p<.05).

ol

A
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100

E 3

W Heel

Normal

JIsXHE 15X HE 15X HlE 15X HE
Extension 60°/s Extension 180°/s flexion 60°/s flexion 180°/s

Y 6. 1% F 714 DF : PFH| &

_36_



<% 13> 7 w9 HEF, 7154 DF : PF ratio® medium,
minimum, maximum#t 2.2 Mann-Whitney U test 412 719 <& A&31A

oz A A A8

¥ 13. A% %, 7154 DF : PF ratio® Med, Mini, Max &k
. Heel Normal
DF : PF
" movement EUE
ratio Med Mini  Max Med Mini  Max
60°/s 30.03 9.56 52.66 32.24 13.30 52.43
extension
. 180°/s 34.02 3.28 80.49 26.00 13.35 68.99
Convenﬁlonal
ratio 60°/s 33470 189.90 104643 311.70 19072 752.10
flexion
180°/s 294.09 124.24 3053.33 385.08 14496 749.28
60°/s 27.79 15.81 &87.80 35.52 21.52 52.26
extension
. 180°/s 43.28 20.38 96.75 46.56 25.29 82.73
functl.onal
ratio 60°/s 5088 2773 12000 7244 3907 20579
flexion

180°/s 62.47 3.89 10722 4679 2064 195.08

PF: plantar flexor DF: dorsi flexor

Med: median Mini: minimum Max: maximum
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¥ 14, 2% 7F w3 Al 23749 angle, moment 7] X%
Joint movement Heel Normal D
AB -4.67 + 2.66 -5.23 + 2.68 0.552
EX 6.12 + 6.50 3.09 + 6.08 0.267
ER 551 + 10.04 2.72 + 5.06 0.358
e AD -0.20 = 2.64 -0.80 £ 1.96 0.417
hip FL 4492 + 573 43.87 £ 5.10 0.957
IR 16.39 + 9.56 11.49 + 550 0.048"
AD 0.75 + 0.14 0.74 + 0.15 0.745
mom FL 041 = 0.12 0.53 + 0.16 0.013"
IR 0.15 + 0.06 0.13 + 0.04 0.168
ang: angle mom: moment
ER: external rotation IR: internal rotation EX: extension

FL: flexion AB: abduction AD: adduction

4 9] internal rotation angle< Heel 2594 16.39 + 9.56, Normal®l
A 1149 + 55022 Heel 5ol Y =/ Yetston Aoz Fofd
zhol & H 9 tH(p<0.05).

2 3H4d 9] flexion moment= Heel ZLFolA4 041 + 0.12 , Normal L9l

A 053 £ 016 22 Normal Z&FA o =4 Yelste SAdo2 f9

K
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1 A (p<0.05).
g2 Ao s 25 7F 79

Aol

ki3

Apol 7k vhERLEA] e gkt
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¥ Normal
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<% 15>+ I 7 WErdg A 134 angle’t moment® medium,
minimum, maximumt 2 2 Mann-Whitney U test 4124 7|9 & A-&3F%

oz A A A8

F 15, 2% 3 R Al uEe] Med, Mini, Max#t

) Heel Normal
Joint movement — .
Med Mini Max Med Mini Max
AB -4.80 -9.66 2.57 -557 -10.51 -0.41
EX 491 -5.02 21.63 3.86 =752 11.60
ER 5.52 -9.91 26.00 3.47 -7.28 10.41
ang

AD -0.31 -5.51 472  -118 -4.21 2.68

4 FL 43.03 3919 5822 4329 3226 5478
IR 14.75 -3.08 3683 10.35 3.03 2341
AD 0.74 0.50 1.05 0.70 0.44 1.04
mom FL 0.41 0.20 0.63 0.51 0.30 0.91
R 0.15 0.01 0.27 0.12 0.06 0.21
ang: angle mom: moment

ER: external rotation IR: internal rotation EX: extension
FL: flexion AB: abduction AD: adduction

Med: median Mini: minimum Max: maximum
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2) =84

Hj
i

7y w9 HYPFAelA FEFHAS angle,

9 folA e <3 16>3 2

moment®] Hi ¥} FE

N
e
2

BYPEAANA FE34 angle, momente] & WH= IF F 544
o7 fFolg Aol7} vrEbuAl kTt
¥ 16, 15 ZF R Al 5349 angle, moment 7] % F 7
Joint movement Heel Normal D
AB 0.02 £ 292 1.08 £ 2.86 0.160
EX 6.83 + 3.27 799 + 2.95 0.168
ang ER -32.98 + 12.07 -27.72 £ 9.39 0.168
AD 11.78 + 5.02 10.57 + 3.98 0.402
T4 FL 65.82 + 4.44 66.75 + 3.24 0.433
IR -24.95 + 11.28 -22.28 + 8.26 0.344
Var 0.33 £+ 0.11 0.32 + 0.12 0.978
mom FL 0.61 + 0.22 0.63 + 0.10 0.685
IR 0.01 £ 0.01 0.01 £ 0.01 0.229
ang: angle mom: moment
ER: external rotation IR: internal rotation EX: extension FL: flexion

AB: abduction AD: adduction Var: varus
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<E 17>E O o wrRd Al FE#HA angle?} moment®] medium,
minimum, maximumt 2 2 Mann-Whitney U test 4124 7|9 & A-&3F%

oz A A A8

E 17 3F g EE A FE23d 9 Med, Mini, Max#k

Joint movement Hée% Nor.m.al
Med Mini Max Med Mini Max
AB -0.10 -5.05 6.46 1.57 -4.59 592
EX 7.25 1.64 13.56 8.93 2.00 1171
ER -32.22  -59.38 -1093 -28.11  -49.59 -5.59
e AD 10.68 3.02 20.31 10.24 441 18.10
Knee FL 65.11 54.61 74.39 66.66 60.64 74.08
IR 2595  -42.05 -0.77  -22.80 -39.22 -2.46
Var 0.32 0.13 0.55 0.33 0.13 0.56
mom FL 0.67 0.11 0.89 0.64 0.33 0.79
IR 0.01 0.00 0.04 0.01 0.00 0.03
ang: angle mom: moment

ER: external rotation IR: internal rotation EX: extension FL: flexion
AB: abduction AD: adduction Var: varus

Med: median Mini: minimum Max: maximum
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3) EEAA

Zh aFe] HYPEAoA wEEe angle, momente] B ETWHA

9 fol AL <3 18> 2,

® 18 I b wirr e Al wE3H 9] angle, moment 7| % & 7l
Joint movement Heel Normal D
Sup 6.25 + 12.22 6.72 £ 6.35 0.850
DF 15.01 + 10.31 18.19 + 245 0.534
FL 9.82 £ 2533 14.87 + 6.83 0.705
e Pro -2.42 + 1253 252 + 548 0.534
Ankle PF -16.22 + 9.87 -17.31 + 6.74 0.935
EX 421 £ 4112 2.52 + 4.43 0.871
Var 0.12 + 0.06 0.09 + 0.08 0.152
mom DF 1.21 £ 0.29 1.36 = 0.09 0.016"
IR 0.14 + 0.15 0.07 + 0.06 0.256
ang: angle mom: moment

Sup: supination Pro: pronation DF: dorsiflexion PF: Plantarflexion

EX: extension FL: flexion R: rotation Var: varus

U 74 o] Plantar flexion moment: Heel &4 1.21 + 0.29, Normal
IwellA 1.36 £ 0.09% Normal ZigelA © =4 Uetwoern FAAHSR
e gk Aol 7b YEFuvH(p<0.05).

U o des 25 F F 3 2ol b YEbUA] ekt
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<E 19>F I3 P wrrdg Al B 3AE angle?} momente] medium,
minimum, maximumt 2 2 Mann-Whitney U test 4124 7|9 & A-&3F%

oz A A A8

E 019 25 2P R A E#H o] Med, Mini, Max#k
Joint movement HG,BG% Nor.m .al
Med Mini Max Med Mini Max
Sup 6.40 -15.87 27.68 724 -1151 15.31
DF 1813 -1541 23.29 18.80 12.37 21.57
FL 1528  -88.04 33.16 16.17 -0.57 23.33
e Pro -0.80 -29.06 11.63 -1.49 -13.02 5.46
E v PF -1597 -36.01 1.85 -17.16 -2943 -6.01
EX 1.47 -174.88 26.66 3.42 -7.12 8.21
Var 0.14 0.01 0.18 0.06 0.00 0.32
mom DF 1.26 0.10 1.47 1.35 1.22 1.55
IR 0.08 0.01 0.592 0.04 0.00 0.19
ang: angle mom: moment
Sup: supination Pro: pronation DF: dorsiflexion PF: Plantarflexion
EX: extension FL: flexion R: rotation Var: varus
Med: median Mini: minimum Max: maximum
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of A7+ 200 AR E W= A

(Normal group :NG)& Yol 54 ZHA 2 B As A3
A7k 2 slold # g

AR E I olyg 2 B 29 v& WL B ojmd IS A=

A A poEd A7 dtold HEom 3 A= A Y HE

54 289 dgEATE 954 $ 5 (quadriceps concentric
contraction), WEAIF 21AA 4= (quadriceps eccentric contraction)<-
Aol Bl ARk ol A fFoltA =4 YEyow, ASIFaT A%
o

e

L

ol

A === (plantar flexor eccentric contraction)< Y3 ol HJ
A sk Al =A UERST

28 v &A= AEA H : Q ratio extension 60°%s¢t 7154 H : Q

d

ratio extension 60°/s X Heel 159 Hl&°] ¢ =7 Yeygoew I&F

bl BAAH R F2o)3 o]lE B TH(p<0.01).

ot Ao HeellHol Audu(stolde &8 i 150
el oEANEe] ©E4 FEHe] okelm oE oo wEY FEe]

1

etk Ae® Ho AW 7|54 H @ Q ratio extension 60°/sol A%
Heel Z25olA FolstAl =4 ded Aoz Hel Fujxe= dIdAE
(HG)o] LHHHATING)el Hlall HEAFFo ©dS5AdsSeo] ofstal tf ¥ o

F2o AFY £5 £EY0] vk Aom nmol At
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7154 DF : PF ratio flexion o4& Normal 259 H]&o] ¢ =A U
Bk o IF ol SAAoR #Fo% Ao]lE B A THp<0.05).

o= Auld o2 Heel 1F°] Normal L el vl3] wiSE G54 5
Hol ¥ ofstar AF==x 58] ¥ A3 Aor Ho AW, EFY T

(2007)¢] atold w Eol7} ESFE WE Ao AFFILS o &5Hd
NAE 2o F Eolo AL HEE AZF3LY F32o] F7tstH, o
of Wbt 2 WS =S T Bol olehdvhs Akl dA e Hvh
Ty Lee 5(1990)¢] Al ¥ & Fol7b EolA Al HW AFE= 9
Aol 7} FolA Al HER 59 Zdol-HFg 7 Z
A Bt 28 A Ayl Autd dae & 5 AT
Haoles ndde] Wada B wiS==r moment’} 23 HHHG)
M o =A velwten EAHoR F93 2o]E B TH(p<0.05).
a#HA- U 3 A anglegte] Heel & A f9ostA =A vegd AL
Perry(1988)°] W5 tiE o]+ 3 &5, i 3 @54, A% 94

o oo BEA, JEHARD et Q008 F§HTE A% T REHATED
o ofghrt A A§HAS Aoz BUHRAL. o dF PEAFT ofs
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1&2] 2371 o] & sirysty AAL S HERdH

W2 Z3 moment’t HuPow WAEE BEY Fre @7zt oH
AF Agtso] FAHETE Cerny K(1990)2 &3t 47H7](mid stance) <t
LAY 4 dERE grvE AFH R JPEY FAl shAtE
(soleus)®| &2t A bFS FA T spAvh AAHME S JAHL2 a4~

H 54 FaRES 7)o A o]oj A =
o2 AFsty ojuf AFw=aTo A SFe] EEHA Fole BU|YZY
o] ¥l & == momentol FIFS FUAS AeolZt HdHH

Heel 159 & 8 Hl &4 7|54 DF : PF ratio flexion®] Normal
agel va FoeAl =A dEwem ole AFwEaTY A F50
Normal ZL&el ®lal #FoatA A #&eH ddH o= vjSa=To] oF
sHA ZgEvE B AT Aot ol & sty #AAE S vEdTh

T#AH #F2F momenti= Heel ZZFIA 041 + 0.12 , Normal L3 °lA
053 + 0.16 = Normal ZLielA © %A vetgow FAHoR fog
2ol S K. tH(p<0.05).

7] A= AFAZE vbeel AS5Ha a@de =, edd2 A,

Normal 1%l Hla] thEAFFZ =520l s vrar, ol Ath
4% = Heel 150 A #3 EA9

HHANS A A Al A Normal ZFET 234 =3 moment’} S ZAH A
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ABSTRACT

The Effects of Long—Term Wearing of High Heels on the

Imbalance of Lower Extremity Strength and Walking

Jeung, Hye Jin
Department of Physical Education
Graduate School

Sungshin Women’s University

This study set out to assess lower extremity strength and its ratio
according to chronic physical changes caused by frequent wearing of high
Heels over a long period of time. It also aimed to investigate the effects
of lower extremely strength ratio on barefoot walking with no high Heels
and examine the resulting negative physical changes and problems, thus
proposing a need for research on prevention and improvement measures.

For those experiment purposes, the investigator divided 20 subjects into
a group wearing high Heels frequently over a long period of time(Heels
group) and the other group that hardly wore high Heels(Normal group).
Each of the two groups consisted of ten subjects. After giving them
detailed explanations about the experiment and receiving their informed
consents, the investigator administered a series of physical test, isokinetic
muscle strength test, and walking analysis.

An 1sokinetic concentric and eccentric contraction test was performed on



the ankle and knee joint with Biodex system II(Biodex Medical Systems,
Inc.,, NY., US.A), an isokinetic muscle strength measuring equipment, in
order to measure the subjects’ lower extremity strength and assess their
muscle strength and conventional and functional lower extremity strength
ratio. The knee joint protocol involved 5 and 15 measurements at 60°/sec
and 180°/sec, respectively. The ankle joint protocol involved 5 and 15
measures at 30°/sec and 120°/sec, respectively.

During gait analysis, the hip, knee, and ankle joint were measured for
movement and moment during walking in the sagittal, coronal, and cross
section. The subjects were asked to walk according to their ordinary
strides and speed(self-selection). Biomechanical data were collected with
Motion Analysis System(Santa Rosa, CA), which is equipped with six
infrared detection cameras and two force plates, every 60 seconds. The
analysis program(Orthtrek ; Santa Rosa, CA) calculated the movement
and movement of the hip, knee, and ankle joint of each subject during
walking in the sagittal, coronal, and cross section. Their data were
compared and analyzed in numbers and percentage.

Research findings were analyzed according to mean(M) and standard
deviation(SD) with the SPSS 12.0 Version statistical program.
Mann-Whitney U test was conducted for findings with significant

differences between the two groups.
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