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< Abstract >

The purpose of this study was to find out the effects of hallux valgus on the ankle plantarflexor and
dorsiflexor peak torque, on the total work, on the average power, and on the Peak torque of plantarflexor to
dorsiflexor ratio values. Isokinetic ankle plantarflexor and dorsiflexor strength was evaluated in 30
women(control:15, hallux valgus:15) by Cybex NORM System. Test data was gathered in the right ankle at a
speed of 60 /sec, 90 /sec, 120 /sec in the control group and the hallux valgus group. Statistical analysis was
performed using SPSS 10.0 for windows software. Mean and standard deviations were measured and
calculated for the General characterristic of subjects. A paired t-test was used to examine the differnces in the
means for the ankle plantarflexor and dorsiflexor between two groups. Pearson coefficient correlation was
used to examine the correlation of the hatlux valgus and the peak torque. Analysis of variance indicated that

isokinetic values of the control group were greater than the hallux valgus group(p<.05, p<.01).
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The results of this study were as follows :

1.The peak torque of the ankle plantarflexor was significantly greater in the control group than in the hallux

valgus group.

2.The total work of the ankle plantarflexor was significantly greater in the control group than in the hallux

valgus group.

3.The avrage power of the ankle plantarflexor was greater in the control group than in the hallux valgus

group.

4.The peak torque ratio values of the plantdrﬂexor and the dorsiflexor was greater in the hallux valgus group

than in the control group.

5.The Correlations between the hallux valgus and the peak torque was significant.
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1. el Y % S

n]Ze] 734 4919 oF 40%0lA T A zta gle
u, o]E9] dithfelA A &JutZE, d9F(bunion),
2422 (hammer toe)%5o] WAHTE ®ivl =,
E3] 4094 60tHe} dAlA A utFat Futd
Avge 44 Ee] vtz B13AHCoughlin &,
1984). )

Inman(1974)& UBZFe] 39, FZ49 etst A
Z80] AL Fiksla o] 2 &) A1FFHEL i
gg, A1EAE g i Hol MYE el
o, g 74 QutEe tea] Hgsa s
Yehgr] &) olzle] 3 ddeletm F33At.

Kapandji(1982)& W2 F2 29 Fgo] £F
B o dojulz o]R FAZ 2o AN E2] ot
o o3 dojdehm et

1) durga A1552 &
3l Q1o g2 o 7R/ Rasn
313 9lo] el glA] 8t

A gute] A9 )9 0] AT F-§Ele
229 YIYAE 2A0AY FAEY olgTE LA
4% glod, £ A2, 3, 4532 315 o] FH L A
1, 5288 4% ol5H0 55T Il AERA &
t}, ol shzto] §71A] LRlell eJaA Tt WA go] F
ukg = glel(zd 2 &, 1999).

A0l QlojA A FHeHA] A jutzte] Wahe 7
29 sjAZo] A1F5EFZY W] AA S} AF F
BHA] BA S SR 2 APAA A eizhg ZH2A]
ok, a8y FA) uigeMe 7471 HASA H

Wit i 2ol A
Yot opy 5

- @FGE] AR 2 ER % A5
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I FAe] A 2] A Hhe FF0g LS
ZREA IR B AR50 BakAl Ha 23] ofut
S A%E ZAH FA giizte] FvtstA dd
(Tanaka %, 1997).

B, % B33 FX9t wige] S 4o
t #8 848 7t55 3 Hoffmeyer 5(1988)9] 2%
Aol 5799 X A2 225HA ZAbe 2n)
ATz AAE S8 25477 LYES AAG 2
7} 5399 R 2Z A 02 wjFdo] L
Ax BPdAe vl E) 25550 o ¢

FE£IZF JFT
2 <} aFzbe] Aoli= KolA] FAAT Al <}
79 H&7\17Ee T utgkat agoM dAEHA &
Skt

Stukenbog E(1997)% A1z FX| <yl #x}e]
ZA o) v)mel A RN Fak= FAALT FA
g 4ol ¥ vehlz 539 43 24 e
st

BaA] Br)ojut fatel ZA L FE5FFA o
g Feo] o vehdrl, el Fx]evt gatel
ZALL AN 4 FHAAEH] ALFHETF,
A2, 3FFEF, Al 2, 3FFFF)NA Aol & et
Wi A1FFZFNA Ao ¢o] Jehten, A2, 3
ZZZFA AU =He] vehd welA i} 4] 9
Llzdes 2ol ZA JElth (Yamamoto
1996).

Marie %(1991)& FALWa1EH B4 &L
¥y nlmoA Fgdel vlaA A1, 2, 3,4 FF
Za HE8A 399 ¥ A Jehd v A5FA

ZZR A e dA =4 Jeh =
stgitt.

= 22 1 T
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TEET
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o]d 2|9t wntolu}a} Merkel $(1990)-2 F2¢]
yko 2 QI3 £&-% ke Ayl B3Rl Bygu| A
A rr} BaA] B3 &5 B E(step length), A
7] ¥]&(percentage support phase), 9427} ¥l &
(percentage stance phase)°] Zttz B3 &},

o]ZA e AFeM EX|9)tgate] FAj T} B
BN Aoy s Fdels} B Ao]E Holx v}, 2
#gu JdH oz A4 ey FAA el FA¢¢
7 Bgo] Bo| B E dle FBH A2 wj2 2]
FRgte 2 Q) oW L Hx JdeAld it
ATE o} nlEE Holc},

webd 2 dcMe Z3E A2 w2y g
9, 49| &, FE Y&, AS2 g w229 v g
T SR 2 FPse] B ofutoz Qg
A AF29 w229 Yo u @ JIgE v
ol 3 B3] o] Aol EFols A}t Fet.

2. O|&H uig

1) A oJuts

22} #Juk=(Hallux Valgus)& A1E5ZA3F B3
AN FAe gF0 2 A Wz, A1FEE2 WS
2 718oA A2FEF2T dolA glen, A1FE2
2579 YEH|dig e ZASAMT AP o] Fits
E3HQ Aoz, E3) /&0l A1, F5g0ln,
oyt = oA dl|AlA wlel B 4 Qi)

FA kg F4E JehlA] de A= AT
Y2e FAd At §55 sl #xloA G
1E5E FVIE Foh(AAY, 1993).

2] eutEe] digk e A WA A} 97
Ql ¥o & Y&, Coughlin(1984)8 HYFo] 2
7| ojutze] ¥ figlojgtm sl ot duid oz B
7 Aol 71 83 917 891o2 Q=1 it}

WA agloze SEANFEZN ey ade] #&,
AAHA B ol A1FF A4TE 799 A5
(hypermobility of the first metatarsocuneiform
joint), A7 Tl 4AA ot E=F FHHA 8
A& 72 gwtFe] wAd] 9L Ertn 44 Aot
(g7 &, 1999).

5o HYF 71} EF TR gutFE A1FE5F9
WEA9] 9} B9 o] S92 FAECE 7] 9uEEL
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FZAABA9] Fuist A 2o AARA Arle
o) 2|71 ke $iAof e abe} FHA AAIA g
Al 9oz AYslo] AL Hrle A2 g 43
A ©rHGould et al, 1992).

2) 554 2897

29 239 Y 2 +F WHd g 34
(Isometric), %34 (Isotonic), 282 &4
(Isokinetic) &% 2333 wWylo k.

SHA $FE A YT 2YY Wzl
A AP 255 3t 50l AAY 29
At WA 2gn #-E FFoleol 271Y o AHE
shl 258 54 B AXMT 2] FrRta &
STE U] 42AE 719 F o 2RI A
& 4 ok

SHY 2L 9T FAE By A 7HEHH
AA A st 1447 A4 AYE AA23A A&
g 4= 9low Be FHE BAl 2541 & dof 25
ZE] 2L 7IdE § o HeHAE 290l
714 ofjt BEojr ] S MYl $5& AR
24 20| 713 o3t oM & Ao o] AR
gk 19} BAZECME AR S B3I XA

554 50l T¥E /P AT oln B Bt
& 4 glthe AMdo| Hislope® Perrine(1967)<l] <}&)
2 7de] A70E) 3 Thistle 5(1967) 2l&f SHEA
o} $54 2%L §34 &% 544 &sHe 2
g, 59 ¥ A7 ¢ #HLF HNE Huzez
ZAE ¢ glon, 2 disl 93 AgS Fozm o
A % £=8 AR 3 4 8N B+
de BP9 4% A gn A BHLFHAAAM A
o] P& & gl7] W&o SFHA &4 i A
9 75y rtel glo] kst EoAQl WY vz
AR Urk, TEH 5 HA R oF it ohg &
A7 s St glon FAlo] HALE AAlshe B4
o ztx 2 #HLF /e A= sbesld 7 &
59 71% H7tel ol fEsit, Eglelye FAHRE
NE8 4 A7) Wi 22FHES AR JEAP S
HAHE § ol 2 olgxe HA Fd=Hx gl
(Perrine, 1993 : Malerba %, 1993 : Frisiello %
1994 : Kannus, 1994).
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1. AEoid R’ AE|1S

A dAE drdzad due dadesd £
Age] FejstAckn FoF AT 49 222 25
A7le 44 159, B2 159 F 308 ()& o
o2 Yot 2TE A sikzto] 15 0]kl B
Foz 3in 4PTe FA eutzte] 20° 14 FA]9
o2 gt A% WeE RET2 204164 284
(22.53+2.56), APTL 1941414 2841(22.60+
3.00)°l% BFHF(ke)e hET 55.3314.53, 44

E 1. 4 UARle) durs 54

& 51.60+6.13°1% HAAF(cm) HETZ
162.27+4.53, A4 T& 160.47+5.71°I*KE. 1.

AYPE g zAe d5FH At

A, Z8A4 i Y] gl AL

X, ZRAE 72 AHgdke 259 Fdsta A
& A

AR, 2.2%E& FHRAE AHgeta Sle A

YA, F8dd §50] gle 4.

A9 23& 53 A8 4 WA= Fle
v}, 20013 39 209+E 20019 449 104712 49
A 309 (o)l thate] ¥ APE Algsisict.

A Z(cm) A Z(kg) A & (years)
27 (15%) 162.27+4.53 54.33+4.53 22.53+2.56
APF(15%3) 160.47+5.71 51.60+6.13 22.60+3.00
A(30) 161.37+5.14 52.9715.47 22.57+2.74

2, AEET o BR

2 AYoME A Uit AZ2H w229 55
A o8& 23317] 980 Cybex NORM™ Testing &
Rehabilitation System(CYBEX Division of
LUMEX, Inc., Ronkonkoma, New York)& AH&-3}
Aot

NDCB(Dyna Control Board)& %8l &%, &, 2
23 WEge zAdn oA dAE 294
(Dynamometer) & 38 $3€ 2 ZAAAE 3
37| 9iste] AFEI(IBM 486 DX2)2 Agdrt. &

& 9oz FA8T B9 Nm(Newton meter) S
AME-RCL

YA SutolE o2 FE R A= AA
2 H3tm o] YA fAE g8 TNE LER 14
atx Mz} A Y S 233

ANE 93 2.2% Al AR &5 A5
2@de 283 AAG A9 FHHL FHAANE F
T2 stn 2YA ] $47)1F(Foot plate)dll £33
e WEZ 1D R L5557 2HAS TFF
2 X2 JAAAY. 28n ke AP &7
ol 2 FA srt.

(+]
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259 4 EE 60°/sec, 90° /sec, 120° /secE AA]
1 L% W wlZ 20°004 AZ 50°7AA F T70°
9 2% 98 g0 2}t 25L& 50°AE F
20°H1 23 th& T 50° A SR E 13] 2528 A5
3 % 53] ¥HE-S 1set® Bl

2L 238 Ad £59 g 54548 359
MEE 288 Aug 3 Fu|FS 918l 238 WA
AAstn 1 F 539 A 298 FYsdn 44
Z& it 2039 F4& FAh

22 olwtzte 287 & AF5E ARG HiE
A AAAN A1FESY ALY dxE F47
(Goniometer) & ©]&31A 33] &4 AA3tx & &34
el Hagte =z et

=13
(=]

3. 24y

Ao

QA& AFEE o]-&3l9 SPSS 10.0 for Windows
2 RE ARE FAAY siden & 459 Hd% B
ZAUAE FoiY D 2T AATAMY FFA] Aol
g g SRE t-HF o2 s TR <] wE
98 o] WzlZ v 2sly) 98] Pearson 4BAFE T
st



Iz x

B A7 Axl= Cybex NORM System< ©]-§3}
o] 30 (c))ol Hig BAA 23 FA LNkl Fo F#
A A2 W2 $%0 Ui 554 29 gYrie
FA & do] A3t

1. & £ (peak torque)

Ho) 938 @A AF2 vlF2e) 53] wHE-g
T T T8 500 A8 AAE $9A F HoigE
wE g9le Nmolth, 34T dxT 4zl B
Hd+-Y vlae (F 2)o) A

wjZ 2ol glo} 60°/sect] Z&xol U ¢
2T 13.93+2.9401 1 APTM & 13.87+5.29

o]led, 90°/secq] A&l U HU$YL d2T
€ 10.13%2.36°132 AP ZAME 10.6714.100140 2
v, 120" /secq] Z{EoME tiZTe] 8.73+1.58%
AHFo] 8.67+3.180120, AE) 3o} 60°/sec
o] 2t xo] i AUl 9L 2T 38.7318.429]
2 APTAAE 30.27£10.66°19028, 90°/sece] &
5o g 9L fzTo] 28.46+7.6402 A
PTL 24.26+11.2201928, 120°/secd] ZH4Ed
ME thZzFo] 22.00+£8.86°1 AFPFL 19.60+
10.460.2 s} v E24] SlolA= ¥} d=F ¢t
o] A$-ole 2 AolE HolA| gstu AE2e] A
ol AFE B} fzTdA o 22 d$gL 4
£ & AT 60" /sect] L4x9] 79 FAFH R
3 AolE HATH(p(.05). A&Tr} F7Kdel utelh
AATTH dzdA 25 93] st

2. AID di=Fo| ZnE HZ28) w222 Hd| £ (2t : Nm)
K gz AY t Yz Ay t

60° /sec 13.93+2.94 13.87+£5.29 .043 38.73+8.42 30.27+10.66 2.414*
90° /sec 10.13%+2.36 10.67+£4.10 -437 28.46+7.64 24.26+11.22 1.199
120° /sec 8.73+1.58 8.67+3.17 073 22.00+8.86 19.60+10.46 678
*pC.05

2.

2lo| 2 (Total work)

49 & 539 @A wjEF AZE G de o
49 A&AA 9 FAdd vehd FHAL HFelH
GolE JE 23 2 99 9434 A g vekdc 2
S0 g Ao F2 (& 3ol A BT

HjZ 2ol 3lo] 60°/secd] ZH4=o] Wit 4o g2
Z2T 12.27+3.130| 2 48ToMe 11.20+5.73¢]
o, 90°/secs] ZA&EEe] diF U] G2 dETe

0] 6.80+3.6501 28, AFZel 3lo] 60" /sece] &t
&xd gk A9 % 2 FL 30.404:5.8901 1 AF
2o & 23.20+8.18912028, 90°/secd] ZH&xEe]
g 99 & glRTo] 25.40+6.890]1 HPEL
21.07+9.480102.8, 120" /secq] &= e iz
o] 20.60+8.31°11 H¥FEL 17.3319.8722 1}
o HYPED dz2ToA e 4o F2 wiEed A2
BN o 24 U A2 60°/secH] =] 7
Tl BAIH o2 Fof3t Aol g A (p(.05). 2

9.20+2.96°|2 AYTdM e 8.87+4.07°192H, 7} Zo1stel uhel £89] Al gAdteg de
120° /sec?] & =d A€ t2=Te] 7.00+3.009 A3 o] Zk2¥E BA).
¥ 3. H8Fn tixFo] SnAE X222 iS2o] Yo ¢ (9o )
P L2 A 2
Nz AT t o Bt AT t
60° /sec 12.27+3.13 11.20£5.73 .632 30.40+5.89 23.20+8.18 2.767**
90° /sec 9.20+2.96 8.87+4.07 257 25.40+6.89 21.07£9.48 1.431*
120° /sec 7.00+3.00 6.80+3.65 164 20.60+8.31 17.33+9.87 .981
*p{.05 ** p(01
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3.7 d&

=2 dEL T80l FAT A v &L Y3 vy
AIFE % 539) w27 NFE B3 de A &
<+ Uehllaz ¢9e wa 20,

B AE) A F£X= (X. D A8t

w22l 3lo] 60° /sece] Z&zol T P Y5
tl&EE 9.32+2.280] 1 APTAME 8.70+4.069]
e, 90" /sec] A4k thet YF AEL NF T
9.04+2.660]3L AfTFNME 9.311+4.300182,
120" /secel A& EdAME o] 8.77+3.72% A3

o] 8.81+4.78¢01.o1, AF2el Slo] 60° /sece] 2t
Exof Ui GF EL Y2TL 22.93+4.600]2 A
YoM 18.38+6.0901Q.21, 90" /secd) 2t
W3 Bd &2 dzTo] 24.3745.29°| 1 AT
21.13+9.740102M, 120°/sec?] Z&EoME iz
To] 24.61+10.24012 AHPTL 21.79+12.7102
viel WlZ 26N HF S AP =F Aol
Aol & o)A ggtn AZINM HE YEL AYZER
o dz2oA o =7 Jelts A2 60°/secd] 4
=91 Ao BAgH o2 folalgthp(.05).

E 4. dAY2o oizFol SoE X220 w220 37 d8 (B9 : W)
5= W2 A 2
K gz Ay gz Ay t
60°/sec  9.32+2.28 8.70+4.06 22.93+4.60 18.39+6.09  2.303*
90°/sec  9.04+2.66 9.30+4.30 -.199 24.37+5.29 21.13+9.74 1.134
120°/sec  8.77+3.72 8.81+4.78 -.026 2461+10.24  21.79+12.71 668
* p{.05

4. M229| 2|chof chét vi2 22| Fcheg|
H|€(dor./pla. ratio)

A2 Y+ g I3 Qe v
S HEE F9) 42 Hu Y] A8 A2E B &
< Hd$Y9] FA2 e A S T de %2 Y
Epdt}, ool thgh %H]-&-2 (& 5)of AAsIATE.

B 5, Ay tixdo] 222 2cHPHoll chet uiZ2 29 2{chL 9 b

A2 Hojeel gk w229 Hhs-e e
& zZg AHTH v 2PE 9 60° /secl e
37.27+10.479} 47.91£13.36°I193, 90° /secolli &
37.19+£11.737} 50.72+23.85°19 3, 120°/seco)A]
€ 43.38+11.76% 54.15+29.692.2 19} Ao
A 8 Ee 1SS deln 24 % 60 /secldE BA
g2 o2 9] 3 th(p(.05, p{.01).

(Bt : %)

=& CI i t
60°/sec 37.27+£10.47 47.91+13.36 -2.428*
90° /sec 37.19+£11.73 50.72123.86 -1.972
120° /sec 43.38+11.76 54.15%29.69 -1.306
* p{.05

5. FX|efdtn} =il AtmatA|

2] olqtzte] whe o ¢ zle] AAPAE Wiy
2 32 (K. 6)9) A st
HZ23M e FA) Jutzzle) AARAE Ho)x] ¢

X1, AZ2 60 /secd] Z&ToA FAAAE Hyln
A7 fe4del AATHp(.05).

zay g Z4EoMe TAYuts Ho--gate
ABHAE HolA gtk



¥ 6. FXI2utt Ao ne] 42

v 2 A2
60° /sec 90° /sec 120° /sec 60" /sec 90° /sec 120" /sec
r -0.020 0.116 -0.030 -0.385 -0.242 -0.162
p 0.918 0.542 0.874 0.036"* 0.198 0.393
1 - person F2A T
p - p#k
V. o =t &xd ne} d8E 2ARY 7 Rt A&x

A gtA 9 feM e 5454 2% AdS S =Y
ol & B ATE g3t T8 5L Wil A
et ql AelM B =8| Ho] sith(Bobbert .,
1986). 554 £ AAle &4 289 29 & A89] &
A AT ol B EFA B ZF AA A
9] 28& & 4 UcH(Burnie 5, 1986).

554 28 A 2YHske 4429 Holsk dd
3, JAzo2 Y9 A, HALEE, OEIF, A
2B4% 9 gt Aol aie} A AArt 2w, 4
48 SHA SHAA7 PR A2 FEE F2
2 &4 A g BEAY SR E HAIEkE Aol
g a gt} (dvir, 1995).

2 A 2H7t FelAle T4 #5528 o8
;A =& 2331928 Cybex NORM Testing and
Rehabilitation System< %3] vla3d &g Ho-$
2o} 2 28] FY3 Ao Y HAYES vmd A
g3 4§ & dAct

2.2 AA e BALFoNA 2} Fo] 58 FAHLoE of
W B8 &Y F U= IS L Sl AR o
7HlAlE AR A 38 58 @ 2Pt
EALE oY Wrke oY Yo HAEh, 99
FoA 71 FA7F 2 Hu9E S AARAESY o
2 43 g™ (filltaw F, 1986).

54 AL =71 Sl wel Ho) $¥e
ZAEE BYm old o £ Fhe 4 &=
AA EF @9l AT GF o] el s 7]
qttn Bafitt 2845 £ BE IHRAY
L3 A71EF (motor unit electrical activity)Z}
54 FY 29, & 3 AA AT A7l
N 59 £t MESTE $ET L U A B
Fo| Ztadhe A By old £ the %9

KR
=

T T
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9] &FdAE M2AH(slow-twitch fiber)S! Type |
7} &2 % (fast-twitch fiber)! Type I 7F Al 3
Wz 455 Zvkd $88 Jehliy 201 S0t
el it MRl 9% 29 Wao] FaEm 24
§9] deln njo] 9Alo] 7}nl(cross-bridge) S A st
7] 1% A|zko] EEEHA] @A He &I Rao] A4
A dA s o} £ gkl HolAA Erh(Barnes,
1980).

EAFIME H £ A 227 wjE2A 44
%9] Z7to] ute} A4S BYD o= Bamesd 87
s} FAMS A5 B

A2 A$ AET 60" /secol A BZA Toll vl8)
29wl FoA Y Hg 8-S Jelln FAH s
T 793 Aol g By, ojd A dE drER 4
T o, 33 A ¥} o2y gEe vladle ezt 9l
et

Uo] o} P YE E=F P4 2o wlg] T2
Uk ZolA B £X5 Hn FARE: fodt A
ol & Bt}

T2 owtzty) Ho$eine) FApAe A2 44
% 60°/secol M ol AadAE 23t

BA BYPA] FhAo] nAe ¥ate] ta Stauffer
5(1977)9] Aol o3t BAeloA BaA] A
X 71E kg e n| BT s & o
dojuin] oy 27 E Bl Agdct. AAF2Y 5
o oJsl WAk g2 Bl 2] HRAAT HF
o] <} 20%m| ko] Pute] 2g-3ch,

o g 29 Y& UHFA VA oy 2o A
2 A3 $HE& P A1 b, BRI 7]
D7) ol HAYRTE, BPFI)Y o] A|HAA 39
o Sull7AR] bt o] 718 =A WAR)

o] ApolA HAeH-L HuAFe 0.807A 7t 2]



#2] £71(heel off) 3l B3] 371 AR 23
wrggitt, S@A0] Ago] e AelMe AT oF
e 4 ghubedo] ZAH A T Ao ghato]
Ao Rrhe ozt 27)d Bl om AdHE 9
Al 22E 1o

g, FA7) guisds 24 39 2859 F4ol
HahA e,

RARAZ L FAE 2F3h= 48S 3 €1 ¥4
232 FAE dAdske %L 47 spAdnh. 74
2520 A ALstHA dEe] dojubl HAE FA
outzte FA AAA dot.

323} £3Fo| WAl 1 A A2 o
3 AAAY 1 P FHEAE Bo&Fn 5T ¥
7 (metatarsal break)o}s @7iere A dct F54
ABAEo] Ao FATGL o] WYL 35
7 FZFo] #A71A Hol AAH 3 oA Z Az HFo]
rlgto g $AXA Aot AR FAITE drtet
F320) B B2y} o] oA & MFE AX A %
7t E71(toe-off) 7} ©1 XAl €t

=B 7} g8 & o 98 FeHa £ HE
o AZH, AZ3 HlE okl & §H3A "ot

E, dukA o 2 HigFo] Bx| etz Fyislo] veht
71% 3hed o] A$ole ZRAe] Fo] FFHog olF
- so] MIF2Y] o AES FIvMEn AS2Y BEES F
A3 dd.

Az 5(1996)9 A4z ¥4 9 ugE
Az ZAG £ Ao osd A otF g
Z& AT vg) TR A155F T e
BRAA A 31& wet BEA] hEe] g4 JUEten
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