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<Abstracts>

Purpose : The purpose of this study is to research the effects of the differences in

shoe heel height on balanced performances with a balance master.

Method : 40 healthy female adults were divided into 2 groups at random. All the female
participants were tested by a balance master system. Differences were analyzed
according to high heel shoes and low heel shoes. The ability of static postural
balance control was measured by modified CTSIB and unilateral stance test, while
that of dynamic postural balance control was measured by LOS (limit of stability)
and rhythmic weight shift, among the programs of a balance master.

Result :

1. There i1s no significant correlation between the ability of static and dynamic
postural balance control before main test without the shoes.

2. Movement ‘velocity and directional control ability were significant correlation
compared result of in high heel shoes and low heel shoes group.

Conclusion : In conclusion, the test results of the high heeled shoe group and the low
heeled shoe group through a balance master system showed that the former one is

inferior to the latter one.



TFe Q1zto]l A AES suiM wdE Aoz AL 71H5AQ &z U 7B
& 7t oy Aol wEAQ o] FrEAAHA 53] oo A Slueol gL 4l
o] o AduEa JoW(FAE, 2000), B2 AAEC] & T NS A e 23
grd(Franklin 5, 1995). ®& @ AZ& dhlde YIS A U= Q9o Hx
(Kapandji, 1974), B 3]% e gFo g A Fo] @o] AHA 3 (Voloshin, 1982), Al4#A 4
A € (Alignment) S ®H3LA 7= S5 (Snow 5, 1994) Aol Ex] ¢ &S vy =3
wol molE 71E A (mobility) 3t o] ot gl we dake v X ch(Edilstein, 1987 Finaly,
1986). Garner(1994)«= B33 2 Ag FHFAE 93 AL AW 28 "@Ho] §a wol
worm AL FEgi fFAA e Aoletn Bt

T @ (balance)o] & AGAEANX ] BE T4, Faog dFS T JAE FFLH

2 fFAA 7= THoltH(Cohen 5, 1993 ; Schlmann 5, 1987) =38 #3d& ZAZ4A4R 53,

AAA A, BAFEH A& x¢ste 5FA 524 F<4olth(Duncan, 1989).

AA #8E FA371 AN E AdAY swayE HAER dlo] AlAe A A W(base of
support) Holl A F 9] FAlAd(center of gravity)e] &84S 7FA T FXHojok =t ol &
AaMx e FZRZY] GFAQ dH TG nFFoAY A Fgxdo] a7HY) ojd A
ZEQL #EREEo] doubr] YA e 7tA 9 7T 84 F, A AFEH FHA 2
=479 AR ZF&(biomechanical support)®}, FLEFLS XTI} FF7|%S(motor
coordination), ZZ}71%5 ¢ %3 & (sensory integration)©] & 8 & th(Horak, 1987).

Ak A w3 A o (postural balance control)# 82 2 T2 FAAA AAe FAFHE 7
Al flell 8 FAHE fAsE FE¥oln) oy 7, &%, FHFAAA ayjm sk W

oA ggH Fxo o ““33]"“ B3a 9l 774 o]tk (Nashner, 1994).

Loy$}t Voloshin(1987)& £& ¥ Ade] BaPEt 23 FAFS FUHAIIL o2 A
o o] AA ZA(soft tissue)S] WIE FEICE Bk SEoae] 27 ekd) <l
&g, BARE, FAA AAAE 5 ZEEAAY g dste A 28 BaHA e
Aol Ha(Garn®t Newton, 1998), & w AWS FEste AL LEDH dud® =
& F7HAA BAE JolA el AdiF A et 259 JIARE WIAIZITHD’ Amico®t
Sussman, 1984). Opila 5(1988)2 =2 #F AlWS Ax A e Fo FA SA4L gox

(external meatus)$} ) & (greater trochanter)ell 4|

epicondyle) ¢} £} =B A} (lateral malleolus)oll Al = HZo & o

S 3 ALE A3 Yo FA FAo] HFAdAE dFoR sAdiMe HAE o] & 38t
Ak A= VI B o AEe Zgstd AAEAe A, FASH ¥y JA Ha
ol R4V 98 T34 (kinematicsy Z & # 83 (kinetics)?) WE7F A FAHSnow
S, 1994). e =& o FFE AL Bgol 8.3 xvte] ARz Iwkel wxist AA

259 B Qo] "Hun st E e WAy, 2001; &4, 1999; Franklin %5, 1995;
Opila, 1988)
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(Bullock-Saxton, 1994).
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2) Balance master
= Ao AlEE H¥ AH & NeuroCom

InternationalA} ¢] Balance master 7.0 version

(213 3)e8 - FAA &4, 222 &4
NE - E5FN 5 FHY x5S H7),

A&, EYold st=d &Aoo,

oe] 7HA 223 F B dFdAE

(1) 98 #Z AAF A (modified CTSIB) A
(2) $H¥rA 7] (unilateral stance) A A}

(3) <+ 3 Al(limits of stability) Z A}

(4) 2 A% ol % (rhythmic weight shift) 2 A}

=t 438 X5 Balance master® ©o]£3o] il Abej o
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1) RJZJ;(}/{«]] 33 Z'r‘.z‘s]—‘:E:lg,] Z)g

(1) 2% 27 AAH A (modified CTSIB) 7 A

Balance master®] 7A123d &3 (firm force platform) $19 ¥ =2 & . 3 3 (foam force
platform) 1l I HALAE MA & F F&E Al AAR FAF oA 1027 A
kA sto] 3318 FAHG (DY 4). ojul P A= A 4HF 4 (center of
gravity)e] W3S RUH oA FAst L 29 Fi wolg V|FoR o & B
&l (eyes open)t =& T2 Al (eyes closed)?] AA o)A A qHFAo HF W3

£ % (mean COG sway velocity)E& T35t}



a8 4. F8 74 AAHA
(modified CTSIB) 7 A

a9 5. A7)

(unilateral stance) 7 AF

(2) 39tA 7] (unilateral stance) 7 Ab
Balance master®] 3% ol IAHGAAE MA F F L2 {FA3
ddo 7telAE AA GEFAH ¥EgsE RUEHALAA FH3n §
7NEoR gt w5 & AH F& A2 GHY AAdA A 4

E =
£58 T oY d&o gAYL @t

A SATH2E 5.
e Zi xolE
FAe WP W

2) SRAAM 78 sdeH] FH4

(1) 9tA A (limits of stability) 73 A}
Balance master?] R UE A AlAHI3Eo 2 Qo] ZXEL EAG L FAo FHHA

9] tEFAe]l UelUESR s tHd 6). HAAAZE AN FAFA
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a9 6. ¢t A (limits of stability) 7 A a9 758 A FolE

(rhythmic weight shift) A}

(2) ¥4 A %F o] % (rhythmic weight shift) 7 A}

%7 A F o]l E(rhythmic weight shift)Z A} #$-(left/right), % (front/back)i-J AL A
AHE olFsle AARA olFE& % (slow, medium, fast)ol E}E— &£rol uakzdy
Z4slAtt ol =¥ &E(slow)E 329 ¥ £229 9]%5(3 second tl‘anSltlorlS), =3t
E(medium)® 2x9 3 F 029 o]5(2 second transitions), W& & E(fast)= 1 23

&

=

%029 o]F(l second transitions)dts ZAlolth F1rE T (on-axis velocity)= % b

o ot 1B mjo off

o7 FA AFolE ste Aoz 2 zZhES(deg/sec)E VENN B, ¥FakZ A & (directional
=
[+)

control) 2 & ‘ﬂo}ﬁokoi dAHo g TustErd 508 AEE MRES(%Z TAHA 339

AR BHe U8 ARE $38 @ ¥ dzEd YT 2o 78 274 AR
A, fuAzl, B, B4 AFolE See WS 298l SPSS(version 10.0)2
o gate] SURE T-AHoz v BT

AFthgtel Aty g 200 At dRREE BT 20574235 AQD, BRT

21464274 AR AP H 21.68+253 MArh AFL HT 550275 kgol

el Bt 55.084.42 kg, AP F 5494673 kgol ATh AL HiF 15944312
3

T2 It
emO) R E2S H 159.7+4.81 cem, AP+ HF 159.145.13 cmo) QTHE 1).



o) = 2 (n=20) A3 7 (n=20)
A 54 - Total(n=40
= © (Tem T-5) 3em T+5) otal(n=40)
1} o] (4]) 21.46+2.74 21.68+2.53 21.572.35
A % (kg) 55.0+4.42 54.9+6.73 55.02.75
A % (cm) 159.7+4.81 159.1+5.13 159.4+3.12

2. 3" AA 48 @5 FA
1) 8 24 AAH F A (modified CTSIB) 7 A}

49 A APUAAELS dgor FY 27 AAFA(modified CTSIB) AAbl thshel
7 AN 1022 AAFL(path sway)e] AEE A FAFHY BR AFE= 24
& A% BAGHOR Fo18 Aolg B & §ATHp>005).

HRTH AYTOE o] A xde] 2= PEE F8F FudA 7Y wg 2
A FA ANZ A A4 2 F9528S NRA92 W da2Tol s AGTIA AAE
29 F718 B £ Yo EARHOR Gl Fol7 §UATHP>0.05)(E 2).

X 2 83F AAolde kA W EohAE dojMe F¥4F T =
o & (3cm) A% #(8cm)
mCTSIB(deg/sec)
Firm Eye opened 0.24+0.14 0.25+0.11
Eye closed 0.29+0.13 0.30+0.13
Form Eye opened 0.53+0.11 0.58+0.13
Eye closed 1.17+0.40 1.19+£0.32

mCTSIB : modified Clinical Test Sensory Interaction Balance
2) 39k A 7] (unilateral stance) 73 A}

A A AFYAAES e 3HaEA ) (unilateral stance) A Abol uldlel zZb ApA ol
A 1023 AAE 2 (path sway)e AEE A dE$He d Nisez H43
At o2 fFolgt AojE B 4 AT (p>0.05).

Nz AgFoz vyol Zhzhel zd we FTHFE A3 Ay A
(unilateral stance) AR A& A 48 F3d58S vl & ar

N AAFLS FHE B 5 Yo FAFHOE FoF Holy



o) Z 2 (3cm) A% 3 (8cm)
Unilateral Stance
Left-Eye opened 0.77+0.14 0.85+0.14
Eye closed 2.11£1.30 2.20+0.65
Right-Eye opened 0.80+0.15 0.86+0.20
Eye closed 1.89+0.43 2.02+0.51
3. %R AM #Y =A% 4

o

) o+ A A (limit of stability) @A}
49 A AFHIRAEL dHoE 4 PHAS, 5, A3, $3) UF WA, ol
_/::1: o]%ﬂa}(z%x% g]q]) Pl g s - R zaga}._'ﬂ_ o]%

A3 EASHOZ $93 o7} A THp>0.05).

dzzs 49ene 279 zhd 2= FFEE 4% Auold BB AUmit of
stability) A2 &4 A4 48 A S AU RS | BlE] AFTAA RESE
A2, GlBEE, AAFANHA, Ao, WTAA) BAAL WHE 0, A5 o2
AN FoF AE BIon(p<o.05), I
= A3 55 Wy AR fod A7t A
% 4y e

: Folg As

N

2]

2

Hk-8- Al ZHreaction time)¥ ©] T (movement time)
) o} % A ¥ (max excursion)ol

1
(p<0.05). T3 == 2 92 F

1.9 tHp<0.05)( F4).
E4. A ZA (limit of stability) A AF *p<0.05
o Z 2 (3cm) A ¥ 34 (8cm)
forward 0.92+0.23 0.94+0.22
Reaction backward 0.750.19 0.80+0.23
time(sec) right 0.82+0.20 0.84+0.20
left 0.81+024 0.88+0.14%
Movement  forward 4.80+1.04 4.72+1.07
Velocity backward 405068 476+1.14
right 6.72+1.78 6.69+1.63
(deg/sec) left 6.68+1.26 6.36+1.13+
End point forward 78.05+12.27 71201457
Excursion backward 56.85+14.19 49.85+21.44
right 98.50+11.57 92.35+14.00
0 left 99.55+8.95 94.15£15.52
Max forward 95.30+10.20 80.25+14.76%
Excursion backward 66.70£14.50 58.05+£22.67*
right 104.85+8.74 103.85+9.55
0 left 106.25+7.06 103.25+9.48
Directional  forward 83.80+5.67 79.70+6.27
Control backward 71.20£14.45 57.20+20.12+
right 81.65+550 75.75+7.94%

0 left 82.80+3.66 75.70+7.38%




2) B3 A% o] % (rhythmic weight shift) A A}

Ad A ol s &% (slow, medium, fast)oll 2 F--(left/right) 2 A (front/back) ¥WaFe
79 F7+& % (on-axis velocity) 2} “‘%‘Eiﬂa(dlreouonal contro)S Z743l3 ol& dlxatI}
Fol gk A3 FAHo® fFogh o)zt AU THp>0.05).

ol Zbzhe] xzol| g 58 A& S AEHdA F3H AFolEs A

3 Hls)] Agate]l BE WA FER
% {Hmedium) *
ZV2= I (on-axis velocity) (dlrectlonal contro)ol A &
ARl oz folsk AolE wBJYOo 111(1)<005) %43?3 “&fﬁ'oﬂﬁ% 2l (slow) 3t % (on-axis

contro)o A F A A o= F9
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velocity) 2t & %H(medium) - W&
31 9 tHp<0.05)(F 5).

#5. 53 A% o] F(rhythmic weight shift) 7AAF *p<0.05

W Za(3cm TF) 2 & 7 (8cm) T+ 5

On-axis Slow 3.38£0.49 3.22+0.30%
L Velocity Medium 4.86+0.86 4.50+0.44+*
(deg/sec)  Fast 8.72+1.31 8.60+1.70
Directional Slow 80.25+4.83 79.30£4.12
R Control Medium 86.05£2.28 82.95+4.62x
0 Fast 92.30+2.30 85.30+4.01
On-axis Slow 1.96+0.15 2.03+0.27=
F Velocity Medium 2.84+0.37 2.66+0.36
(deg/sec)  Fast 5.26:0.77 4.30+1.33
Directional Slow 80.35+7.60 71.80+11.79
B Control Medium 85.70+2.79 71.30+12.56+
0 Fast 84.90+6.09 69.05£12.80=*

L : Left, R : Right, F : Front, B : Back

V. Z=F
AA FFE FAR) ARAE 2L AAHA AR nAFFANY LG B
gzel 875 53 ZwHNA Hoksht BAEEA AGe /YN 2REL v
227 98l nRA ABLFoZ w4 BrhHorak, 1987). o9t o] Fpdel Zw
Aojo] W g7 Aol Waksh viiel 4H L A FY 4T 9FL A & AL
AOE ol B ATNAE ANHoE B2 lqEo] YFYBAA HgeHE TR ol
o 4 s-z 3 A4 7Y FH5HL 245l Lolugith

=
2 Dynamic Posturograph& o] &% AZ}d = el a7t A &8 =
& 3hotal 3o, Wolfson $(1993)2 A 9Al3 =902 Aoz Adg
2 AAstE F# AR 2 Balance MasterE o] £ A AZA gulql F3



FES ANERed, Z2a9d 73 28 T FAERY Balance Masterg ©]-§% A
Azt Hye #8 FHol M 78 AT FH Ho gdAHolgtil BRI, &
AFAM=E AAgo] 3 A WyE Alux tdste FFA Hrhrl 7b5 e Balance
MasterZ o]&3led Ax7 A H #H7st9cl Balance Master(version 7.0)+ A5 2 F414
(COG) ool dig ASALOS)E AAZA HHdE B AFA D && doll, ¥4
719 Ao, 5291 AF & FAA A 2 ALz oA FHEAS FES HUubsla 4
st Z3AQ Fwloltt, I3 E Balance Master’F Al &Fdte £4 AAESY AYEYA V&

& marel Oregon state university 9} California state university®] Ruby Gerontology center
of = 2079419 1708 & oz A diolHE AARsrkelxdd F, 2003). & A
off A AMEF THF wel THE 209 45 T2 Ao AlFol uvet A& Tem =0l T
FE2 243 2§ 53y 93t ¥oll 3cm FFE AL IFSLE YFo SN

}.
FYxA JTL FE BE 2AS Fol TURE, ¥, 79 AF, T g AY
g4 a2 9@ A ug R 2e #AAZA gQdEe] A=dHl(Galley & Foster, 1985), &
Ho AL T & A BAAA 2 Yeshd 89S Has

#E5A 8L AAA, AZA, ALZAd 4ESdHSonn 5, 1995). Daleiden(1990)l
oald g2 & ABAAC, A AZdAd o Bol o&Es AALEIFA= ATAA
3 &9 Kirby 5(1987)3 Lee 5(1988)2 e X7t 7|HTFEA F3F
o, APz 2 (1997)L =& F AEE AL 2F) *e v A
A dge o] "Wolxrty st B AGelME A d@EFY
Hoz #3 72 AA A (modified CTSIB) #H Ab¢} 3k A 7] (unilateral stance) 33 A}

3
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ool e A4 FH4Y S 2 FLE Holx o} ¥ ATsE e AFs)
] el A FEAZ] UR gol AAQ Aeol Mg FH5a
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i=]
Lord} Bashford(1996)% =<0 4ol A% Fof golo] e #3 S5y AT 2
o] & S

e B B2 T e A2 2FdAA 44 2 4 285 e85l
2 vyt & Aol A FAWLOS) HAReE 54 A5 ol E (rhythmic weight shift) 2
Az A FE4E sEANE FABADLOS) At tg FAAM T¥ FAvHe vl

g n
ity
9
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39S u e Fo FFE AL a2Fd vE =& wo FFE AE ZFAA vrEAIZH
olFE&x, olFA(AA, Hu), WdzdHe] EAAS HsE EAEed], 5059 g A
ZHreaction time)# ©]F & % (movement time), Ah ©]F A 2 (max excursion)oll A= =53}
¥, gAY Es A5 5, FF5 UIolA 99 e Fa vEY S w9 F
T2 A OFA 54 F¥85d s Wojdg & 5 Ut

T3 538 AFols PR T8 AN 0¥ FAFTES vusRE W e v 5 E
Ae TFo HE w2 wo FFE A aFdA EE Weore] FiEHEe} WEkxg e
o] ESHAHT WIE HAEd, 5 WIdAeE =dH(slow) - THmedium)  FIHEE
(on-axis velocity)®} Z7Hmedium) + #2 (fast) H-3kx 4 & (directional control)ell A, AF
o= =HU(slow) TFEE(on-axis velocity)?t FZHmedium) - WE(fast) H x4
(directional controDol| Al 29l gl A7t Yehy & wo 755 AL aFM 54 &



B3y 2ol Wl o & oA Ade AFeNN 2 AT Uehdnh oUE 2
Bhe wob g ool Az dEEs} 3 Aol weh AW ol WE FARA
FR5A Sl Wast flom, BAAA #RSA ot ge o4 2 9l oA
A wolol Wk MBI ehde Azd 2 5

2Tl A AFuaAst detdelde 549Uy 2
B Tad, aen, 7ol A Fol el A% 487102 wAdA Zalel ol

554 y Lo - A
$t g dutstste] A= Aol At

dor AL F Fold wE ALV H Ame] AQA W], didAe FEAe vy
£4¢ e g a5t nudrt e e oAy

v.d &

2 dTe 200 g8 40" e R Fo] 3om, F& w(FA 19cm)d +FE FHE3
209 2EF Fo] 7cm, B2 H(7IZ 39cm x AHZE 15cm)e] 755 283 20Wez o}
Fol A#gol ¥ A Hrp7b /M5 e Balance Master® o83t A 9 F3 A4
TPdTd 58S dol A7 g5 22 2ES dUrh

1. 48 A B4 9 424 78 459 G FoAd xol7h JAATHP>0.05).

2. dzd Ao 8 24 AA A AAR A AA 8 FdeEE Husds
af cfzatel HlE ARILoAM AAE LS FUE B 4 Aoy FAGHOR fFoldk o)
7} A THp>0.05)

3. dxzTH AT AABTA HAk T T2 AA #F FHEY

zozel walwr NEHE, AYIFAYNNE AZT FZ, FPRAAINE A5%
814 o

o= 3} 3 5) 2 {93 A2 BATHPp<0.05).
I ES ] *a‘fﬁi”&«l 574 AT Az BHAA 28 $A59S vlasde ), x}
T WM e = 2 S0 FURSEES F E owE gAYy, A% BN E =
THEES S 2 g dgrdEoa TSR Fo% AE KA TH(p<0.05).

olel g Az

Az, vheqd @ 52 i 2lwo] Ao wge} wyo wAE I, FFATEYUAZE
3] 7], 4(2), 10-17, 1997.

s, Bx9 200 AAAHANA AL FEolrt 2F AR nXE g, dEA
733]%], 13(3), 613-624, 2001.



a2 20t AREYY FHEE ¥old WE 2FAUL] W AL AREE YRR,
6(2), 43-55, 1999.

olRE T HEF FAAM AAZL wieledmwl FRHo] 29 FHo A &I, kA

Zeldt sl =) 27(2), 164-172, 2003.

i Al HEFALASs SAA Hy] Eold wE 9FANEe vlm, 78 et
et Mapske] =§, 2000.
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