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< Abstract >

The purpose of this study was to compare the flexibility and isokinetic differences between normal dancers
and dancers with chronically sprained ankle.

For the experiment Eversion/Inversion testing was performed by a Cybex 770 isokinetic dynamometer at
the a speeds of 30° /sec and 120° /sec on each 7 subject group.

The results were ;

1) No differences were found between the two groups in ROM of ankle, but ROM of eversion has 2.8°
higher in the injury group than the normal group. :

2) Differences were found between the two groups in peak torque, average power, total work at the evertor
and invertor in injury side.(30° /sec)

3) Differences were found between the two groups in peak torque at the evertor and invertor in normal side.
(30° /sec)

4) Differences were found between the two groups in total work at the evertor in normal side. (30° /sec)

5) Differences were found between the two groups in peak torque, total work at the evertor and invertor in

injury side. (120° /sec)
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789 71839 39 Z7l(walking), g7l
(running), H71Gumping), &°]”71(stretching), #7
(kicking) 50l 312 S4lolBg JA Kty 81A] o4 9]
A o] o, 53] e RS 250 v
SEFERT B W&o 24 WA Ee] Bt gri(e]
ofdd, 1992).

gte] HEHE dFdA e wERL] FA 2F
Agejoll Al Wizl delt YA H & wtol o &7} E3] &
& o, 2% AAY Adrt 7Y &3 &S
2, TERA 935 A9 FAE9 10% WA 50%
oA T AQl FFolt Al &4 o T H5E 4
3 348 329v%a g8 A dvk(Karisson J © 1992,
Peters JW @ 1991).

59 ARl 4L F£50l 2 8FY 7B 8
271 S 22 289 & ol w3 EEF
9 $F YA G TET), 2L 28 A Ydd
A3 Z A7 A3 B4, 5D $E &
4 5 98 849 #AM A, wEy 29 FFe o
&3] AR & - 241 WA e E sotshe A 2l
£4829) A AYE FUstn, A A4 HalA
AA7)EE Wk & 7 e FRE AFdlue A¥x
o) . 32} Hoto) Fa3t FHA FEOZ 2olx Jirt

2559 geiole S84 (isotonic) ¥4 2 T34
(isometic) T3, S5 (isokinetic) 4% Fol 2}
F2 29 24 oY, Y, 429 59 & §3
A 52 FHog 24 Ui A7t BAstA
o] st} (Murray et al: 1980. 73/43: 1989)
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£3], Cybexehes 544 28 ¥4 2 34 e 2%
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SEAFY 8449 J)15S 4 A3 B E 9
T8 £ Ao A A8l o] Haugirh
E3], 423 dae T4 sixEadd oA
713 ol &4 N &M oz BAls e F92 27
HAG 59} A7} o] FolA A ghod FHAY F=
B3 259 osb} ZeE 0] THIAA WEHE Gl
Aldele 24971 gl 53], FE5EdA e 15 9
43 toe-up AElolM ] Fo] ol uZel Ry}
2 okshe HEuAe YT T8 5o B 9%
< vAA Aot

A HES dFe] A9 dxEE AW £4e2
A ARty BAA, TERH T nf 4 7
zte] A}, vlZ 252 9% Fol Ut (Lentell GL, et
al : 1995). ‘

Qo) £ 2 QR sl B4 L nAdH o
2 AN g AER date] 99 AAREA, of
gHalQl AL 2 HRARAEE RepziAE Ads e, F
A EAA 3t o2 AAY] Addieh Fuiidie]
gog Auty LETE F3st B drte Aot
(Staples OS : 1975). 28\ 378°] A A A &)
Rtz BobgAdel wixrt vn, 5449 sj5ey Bt
AA e ARHA} Fl5HA] g}

wEAd 99 af #8342 A3 dstdMe
Freemen¥} Wyke (1967)7} S#4 g4 & &4
BAG Qe A4 A vl 7% F4AaR af
$8.7+2bo] A 3tdcty 391, Bullock-Saxton
(1995) wrEdd A= ¥ A5z, 3 43 7%
Zzto] ZAAdtta Rustgl e, Brunt $(1992)#%
Lofvenberg 5 (1995)-2 T+ & 43} A4 7
22 2 U] v 2] whe- Algte] A€
o 23 & S48 953 e8I 24E
4zt 7ol Az o] Frasa, ueby HEHH
SA Yo E NEBH 929 25 -] B
goj 7]%3 S5 By Aol vidrha geA
ot a2y Ao olg) dutsle dFATE] B1
=3 glo] ol F7AR] o] tlg =&to] BWrk(Cox JS :
1985, Jonson MB : 1993).
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Table 1. Physical characteristics of subjects

Groups .
m Injury(Rt) Nomal
Subjects 7 7.8
Age(yrs) 19.8 20.7
Exercise Career(yrs) 9.7 94
Height(cm) 163.8 165.0
Weight(kg) 52.1 554
Body fat(%) 23.0 23.4
2. 9FUE U iy
1) R HZR}

277 (SH-9600A) ¢+ M 371 (CAS-100A) & AH-8F
of 213 (Height), A% (Weight)& F333ich

2) AAFHA

A 2370 (inBody 2.0)3 °l &3l W7=}e]
A& (%body fat)? AR 5 (lean body weight)
£ 23

3 f94 B AN
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© 2584 & 329 AF FF(ankle dorsi
flexion / plantar flexion)

A=A (talocrural joint)ellM I3 vjE aeln
A2 AloloM doje £Fog 2 F} oF 1914 of
#@ Egd Yol 9o, 23 gL s uEd F
GAE w AP 5 g2 A UH 53 S
ot} wj X gk,

®@ 2= sl 99t (ankle inversion / eversion)

A=t B4 (subtalar joint)olA dolvle $Fo2
Wuke] 28 wre] 2o Y3l o] 2w § Mo Hni,
4 #e dHe] 95H Y-S ule} HaPahA wjA
ot 5 oo whnlghE sl i e &
£ &) Py NSAY & Hol v, 33 B 3}
Ho W& 94L& ol YA WAgd. &5 2
& et k2 A v fck,

(]

4) 554 2837 AA

A7 T84 %717 Cybex 770(Cybex,
Divsion of Lumax, USA)E o &3l dqiiA-E <=
Yol Butz & AAE FHaA st AAL E el i
HEZ g5 o3 A4 Ao} nPA 1 £38S 80"~
110°3 % =54 39t Dynamometere] 9Z2€
wEgA Yoyt HAME: foot-plated] WEE A
AZs Bo] 3497t =2 sl Dynamometer &
o] tjgate] AHEHA 9 &7 YH-5 FHI}EE 23}
Ao, &, 3t BAE o} Yo WAz §3 Yol
A7A A 2N 2 5L FEHs, FER
w3 WA 0|83k foot-plated] AHAA £3A
% n@de] FHYE A

e el £F We(ROM)E= Wuko] ] $jofA]
70°, jute] 50°olulelN HZAZ} M7t Hdl &
% M2 dFesl o, ¥%e WA 7hE Wt A
FHA 75 v S 2 T 25 HAE A3
frt.

232 & A2 9vtd AgolA Alzste] Aol
A2 Ut s} oA 9utske RS 132 siglen,
% $5E Cybex 7t AANE RS Anz 3l A&
ZoA 30" /sec REZAME 120" /secE S8
A& 83 Msta AHAF Ao 2 5271 9o
uA g2 Hd 32 339 139 HOdES AT
Fo| FALE AANeH 30" /secelld Az 53], 120°
/sec?] 74 1531 HAlSITE, Zh FARRte] FAA1E



Q

& Akt

< 184 FUL, 155 94 A F 858
.

Ad 3 58, 9F o], Aol 22, Ad P 2L 2L
A A BALE, A Y] AE9 W 09 £ 4o 2
o sl utel] it eluke] vl & T3l WmE
A st
4. &1 4 SAXeE]

53847 FUAS S Fdo] 3t U A
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Table 2. The range of motion in Ankle Dorsi flexion / Planter flexion

ay e

1.

1) HERA) WS 237 A2 22 L5

24§89} F8 e HEAH gt
& 233 A& 23 589 Z3ke (Table 2)° Y
Efyt Hl9} o] &44& bEe] v F2 &4 Fdo]
15.85+1.95 2 A4Ad 17.57+1.90° 8} ¢ 1.7°
Aol &2 &A3do] Azt Wken], A& FF AFx
£430] 45.00+11.76° 2 AT 46.85+5.78°
Ht} o 1.85° 2012 &43dho] ot uisitl, A4S
o] Wi S F22 &3¢l 15.141+1.86°2 F 433
@ 15.71£2.69° 2 A Ael7t gidler, A 27
ZAfolle &g 45.28+6.04° 2 AFAE 43.71
+5.43 ° Bt} ¢f 1 57 xpo] 2 &4 Fgho] o7k gk},

A A

LY

(unit : Degree)

Variables
Groups

Dorsi flexion

Planter flexion

R L R L
Injury 15.85+1.95 15.14+1.86 45.00+11.76 45.28+6.04
Normal 17.57+£1.90 15.71+£2.69 46.85+ 5.78 43.71+£5.43

Mean * S. D.(standard derviation)
R: right L: left

2) EEEA L ot vt 5

B4 78t &4 784 A EEAdd g
ot} it 259 A3 (Table 3)ol Wb nish
ol &85 HEe ofute &4 Fdol 31.57+
3.50°2 A4AY 33.57+£6.39° 2} %} 2.00° Aol 2
S43do] ozt dgton], it AFedle £430de]

Table 3. The range of motion in Ankle eversion /inversion

30.85+5.04° 2 343 28.00+2.51° B} of 2.85°
Aol 98le £4Pdel ot whth S 2%
of elube &4To] 32,5743 59" 2 HAT 34.42
+7.41° 80} o 1.85 Ro|2 £43Rel o4zt stgte
B, Ul Al £4319e] 27.8545.27 2 A4
W 27.42+3.73° sk A9l Ao} QAT

(unit : Degree)

Variables Eversion Inversion
M R L R L
Injury 31.57+3.50 32.57+3.59 30.85+5.04 27.85+£5.27
Normal 33.57+6.39 34.42+7.41 28.00£2.51 27.42+£3.73

Mean * S. D.(standard derviation)

R: right L: left
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1) 30°/secoll A 28 g 544 H7t

(1) 39 3 28

B4 Taee &4 Fa4 AT dig Ad
3 && A7=(Table 49 e ble} o] 30°/sec
dA £442e wEe) syte &4 Fdo] 17,71+
4.88 Nm2 A3 29.14:+4.48 Nm¥ct ¢F 11.43
Nm 7} ¥A vebgen], Uk Aoz £433 o

32.42+7.65 Nm2 333¢ 47.28+9.92 NmEt
o 14.86 Nm 7% @A velkon §A2 o2 fojst
A vebdch A4S 15 ez &4 Hdo|
21.28+3.63 NmZ 43¢ 30.14+5.69 Nm Xt
o 8.86 Nm 7k WA Vetgton, vt Aoz &4
o] 30.85+6.56 NmZ HAE 42.57+11.47
Nm&t} ¢ 11,72 Nm 7} @A Jebgan, $A%o=
Frol3HA el

Table 4. Peak torque in Ankle Invertor and Evertor at 30° /sec isokinetic (uint: Nm)
Variables Eversion Inversion
m R R L
Injury 17.71+4.88*** 21.28+3.63** 32.42+7.65* 30.85+ 6.56*
Normal 29.14+4.48 30.14+5.69 47.284+9.92 42.57+11.47

Mean * S. D.(standard derviation)
*PCO5 **PCOT *P(.001
R: right L: left

2) %t 99

A Teaet &4 T8 HERH dY dF
19 A3k (Table 5 Uehd uke} o] 30°/secel
A &% 450 ogute &4 Ade] 5.17+1.34
Watts2 F4AY 6.78+1.05 Watts ¥} ¢ 1.61
Watts 71 @A Jehsten], Uitz &4 3do]
5.88+2.00 Watts2 B3 10.124:2.37 Watts B

Table 5. Average power in Ankle Invertor and Evertor at 30° /sec isokinetic

t} o} 424 Watts 7} 9 Uebgch £33 ¢ - Uit
AN 2% foldiAl Jelsch 335 48] ke &
2 o] 6.74+£1.04 WattsZ F43Fd 7.58+096
Watts 2o} oF 0.84 Watts 7} @7 Jelstod, vyt
M % &4 Fge] 7.30+1.40 Watts® A G
8.38+0.61 Watts X} oF 1.08 Watts 713 WA e}
Stk

(unit ;: Watts)

W Eversion Inversion

Groups R R L
Injury 5.17+1.34* 6.74+1.04 5.88+2.00** 7.30+£1.40
Normal 6.78+1.05 7.58+0.96 10.12+£2.34 8.38+0.61

Mean * S. D.(standard derviation)
*PCO5 **PC.0T ***PCL001
R: right L: left

3) 44 F%

B4 Fgeet &4 245 Fae] MEAA U
A9 3 ZAxe(Table 6)o] Uehd uls} o] 30°
[secoll X &2 o] ouke &4 o] 86.85+
28.22 JouleZ AT 127.42+£22.18 Joule Kt}
of 40.57 Joule 713 A VElton, st A 9ox=
&237]ho] 131.42425.46 Joule® F4AW 181.71
+37.06 Joule Bt} o 50.29 Joule 7} $A Ve
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on BAA oz frolstA Jelsth AAE w5l ¢
vl & &4 o] 114.42+20.51 Joule® H/443
¢ 145.28428.76 Joule 2.t} F 30.86 Joule 7} %=
A Jelgeny, Ut F9olx A3l 130.28+
24.44 JouleZ BAHG 155.85+24.48 Joule BT}
oF 25.57 Joule 7} WA Vebtow §AZH o2 FA
2 Nt Nz Fof3tA vHersith



Table 6. Total work in Ankle Invertor and Evertor at 30° /sec isokinetic

(unit : Joule)

Eversion

Groups R

Injury 86.85128.22"

Normal 127.42+22.18

114.42+20.51*
145.28:+28.76

Inversion
L R L
131.42+25 46* 130.28+24.44
181.71+£37.06 155.85+24.48

Mean =+ S. D.(standard derviation)
*PLOS P01 ***PC.001
R: right L: left

49 Hd J 28 2PN =

B FErs &4 T 2EuA g A
3 58 B Ad=e] ke (Table 7ol vehd vist
2ol 30°/secoll X &35 &9 9wt &4F ol
35.00+16.81° 2 H4UD 46.57+9.18" %} o 11.6’
Zt o] vepdon], Wik &3] -32.14+22.16 °

Table 7. Angle of peak torque in Ankle Invertor and Evertor at 30° /sec isokinetic

2 A E-35.42+15.80°9 ¢ 3.3° zlol& ey
o} FoJ3kA stk S wge] vte &4 I
o] 36.14+12.52°2 AU 44.85+8.09° 9} o
8.7 a0l & Vel on], ke &4 Fde] -25.00+
23.76 "2 AAAT -24.14+22.91° 9 & o]z} A
on {fo31A] Wit

(unit : Degree)

W Eversion Inversion

Groups R L R L
Injury 35.00+16.81 36.14+12.52 -32.14+22.16 -25.00+23.76
Normal 46.57+ 9.18 44.85+ 8.09 -35.42+15.80 -24.14+22.91

Mean = S. D.(standard derviation)
*PC.05 **PC.01 ***P{.001
R: right L: left

2) 120° /secollM 2 X| 7ol st S&4 7}

DAY I 5g

A4 Fo4e & Be e S5 Y@
AU g 7 A (Table 8)o vehd wpsl o]
120" /secoll A &35 HEa] oJute &4 Fdo] 12.71
+4.23 NmZ FA43< 20.14+£2.47 NmHEc} 9} 7.43
Nm 7} $A Jdehdon), Wit 39z &40

21.00+5.29 Nm2 A43d 32.71+£6.72 Nm 2t}
¢F 11.71 Nm 7} @A Jelsdn, 4302 O - 9
gt w5 folEhA JElkch A4S dEe oAz
&4 o] 14.71+£3.30 Nm2 A4 21.71%
4.34 Nm 2t} o 7.00 Nm 7} 9 vebtend, 4
Hb ASdx £433de] 23.0047.04 NmZ A3
28.85+8.85 Nm=t} ¢ 585 Nm 7} @A velyt
2, ejuta Mgt EAH o2 FolalA Vet

Table 8. Peak torque in Ankle Invertor and Evertor at 120° /sec isokinetic (unit : Nm)
W Eversion Inversion
Groups R L R L
Injury 12.71+4.23* 14.71+3.30*" 21.00+£5.29** 23.00x+7.04
Normal 20.14+2.47 21.71+4.34 32.71+6.72 28.85+8.85

Mean + S. D.(standard derviation)
*PLO5 **PCO1 ***PC.001
R: right L: left
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2) 33t 94

g Fe49 &4 T840 A5 U HaH
¢} A3} (Table 9ol Viehd uhe} o] 120° /secoll A
£442 B8] 9uke £ Ao 13.9414.09 Watts
2 AR 21.70+£2.35 Watts Bt} ¢ 7.76 Watts
71 BA Jehgon], uivke &4 Fdo] 21.62+
4.69 Watts2 343< 29.01+6.15 Watts®r} %

7.39 Watts 713 #A Jebston] U - ot 25 f9]
A JdElsth, A4S w59 ke &4 Fdo]
17.9243.27 Watts2 43 22.85+3.78 Watts
2o} o 4.93 Watts 71 97 vebgen], yidi =
&4 Atho] 21.57:+£3.36 WattsZ F4 24.84+
4.15 Watts Bt o 3.24 Watts 7HF @A Jebdrt.

Table 9. Average power in Ankle Invertor and Evertor at 120° /sec isokinetic (unit : Nm)
W Eversion Inversion
Groups R L R L
Injury 13.94+4.09*** 17.92+3.27* 21.62+4.69* 21.57+3.36
Normal 21.70+2.35 22.85+3.78 29.01+6.15 24.84+4.15

Mean =+ S. D.(standard derviation)
*PC.05 P01 ***P.001
R: right L: left

3) 49| &%

B4 F4eet &4 R4 ETH g 49
%% A3 (Table 10> Vehd uhs} 2ol 120°/sec
A £42 w29 gute &4 Atho] 201.14+
92.17 Joule® A4 345.71+£29.13 Joule H.rt
of 144.57 Joule 7} WA Uebgton, Ut Ao
&A1z gho] 331.14+85.17 Joule2 A3 459.00

Table 10. Total work in Ankle Invertor and Evertor at 120° /sec isokinetic

+39.09 Joule Bt} 9 127.86 Joule 7+ WA vFelRk
o EA1H o2 v - o4t RS {3 vebtch. 34
2 wtZo] Qi E &A4F Fdhe] 291.71484.21
JouleZ A 352.42+60.07 Joule Er} o} 61.71
Joule 71 RA Jebston, Wit Aoz £330t
325.424+117.07 JouleZ2 AAHT 345.85+69.97
Joule 2.t} ¢ 20.43 Joule 713 BA Vebiict,

(unit : Joule)

W Eversion Inversion

Groups R R L
Injury 201.14+92.17** 291.71+84.21 331.14+85.17*" 325.42+117.07
Normal 345.71+29.13 352.42+60.07 459.00+39.09 345.85+69.97

Mean * S. D.(standard derviation)
*PCO5S **PCO1 **PC001
R: right L: left

4) Hdl Y A& IR 4

B3 T &4 587 LERA AP Ao
3 5& 244 4o ke (Table 119 Viebd bt
o} o] 120°/secollM &35 8o ke &4 3
o] 45.71+£14.47 °2 A43< 50.00+£11.22 ° ¢} <
4.3 Aol& vepdon, yuke &4 Fdo] -36.14%

16.65" 2 A3 -33.71£16.19 "¢k o 2.4° Aol &
2ol BAE g ot &4 gl 44.00%
17.00 *2 F4309 46.1417.19 °} 2% 6.1° Aol &
Vel e, ke &4 Jde] -37.14+16.86 "=
AR -30.71£21.51 “% < 6.5° zolE Eth
au &35, 35 BT Fel3iA astet
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Table 11. Angle of peak torque in Ankle Invertor and Evertor at 120° /sec isokinetic.

(unit : %)

Variables Eversion Inversion
m R R L
Injury 45.71+£14.47 44.00+17.00 -36.14+£16.65 -37.14+£16.86
Normal 50.00+£11.22 46.14% 7.19 -33.71%16.19 -30.71+21.51

Mean =+ S. D.(standard derviation)
R: right L: left

5) & A4 ¥l

A% Fes &4 T8 BEAH d@ 2 A
78u] A7 (Table 12)e Vehd upe} o] 9fxto]
A &85 N8 &3 Fde] 75.70+15.08%2 3
A 83.6519.71% Bt 7.95%7F ¥A veigon
Wl Aol £43dol 90.92+9.45% = B4

86.94+10.24% Bt} 3.98% 7t% 2318 A Jehyt
ot ARSI M E &4 Fdo] 87.42+
13.62%2 343 80.98+7.98%K.rt 6.44% 713
A Jvehsten], Uit Zee E431d0] 82.311
7.91%2 A33AD 78.57+12.29% 8} 3.74% 7V
EA vebt

Table 12. Endurance ratio in Ankle Invertor and Evertor at 120° /sec isokinetic (unit : %)
Variables Eversion Inversion
m R R L
Injury 75.70+15.08 87.42+13.62 90.92+ 9.45 82.31+ 7.91
Normal 83.65+ 9.71 80.98+ 7.98 86.941+10.24 78.57+12.29

Mean = S. D.(standard derviation)

R! right L: left
3) o) & 58, HE oy Y Yo H2| U
Su

1) Hd) 3 &892 vukZo] oukte] digt vl-&
&4 2agol A} T4 el UEAA i
A 3 Z& Nt QN3] did vl&e] Ae
{Table 13)ell Yeht ule}l o] &4& w22 30°/sec
oAl £AHA o] 5240+ 12.24% 2 A3H 63.48+

15.08% 5t} < 11.0%9 Ael7l veigten], 120°
/secoll = &40l 60.98+13.95%2 A4
62.95+11.57%5c}t & 2.0%9) zolg BJch. B
2 920 30" /secoll A &4 ol 70.81+15.28%%
AT 73.52+15.85% 80t o 2.75%9] o7} U
ehton 120° /secoll M= E4ETe] 69.71+14.45%
2 A4 78.82+19.16%8F % 9.1%9] Aol &
B2}, a8v £33, A4S BF folekA @skth

Table 13. Ratio of peak in torque Evertor/Invertor (unit : %)
Variables 30° / sec 120° / sec
m R R L
Injury 52.40+12.24 70.81+15.28 60.98+13.95 69.71+14.45
Normal 63.48+15.08 73.52+15.85 62.95+11.57 78.82+19.16

Mean * S. D.(standard derviation)
R: right L: left
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2) B 3¢9 Ulut2e] eguiZe] tig vl&

& T80 Ay T8 5 i Y
hgje) ujytzel olutZe] tigh v]&¢] Aot (Table
14)e] Vb vle} o] £4HE WHE-L2 30° /secollM &
AAde] 93.17227.15%2 FAIAG 69.78+
18.84% 5t} 9k 23.4%9 Ao|7t vehgted, 120°
[secolME £4 Ado] 65.04+15.88%% B

71.07+11.69% Brt 2 6.0%2] xlo]& BRAch 32
& "rE2. 30° /secoll A &3 Fdol 94.32+10.18% =%
A 89.21+9.95% Bt 9 5.1%9] Aozt Vel
wom 120" /secillME £4 Addo] 84.58+18.92%
2 AAAY 94.98+16.56% Bt o 10.4%9] Aol
2ot 2y 4%, 343 15 {F8tA gttt

Table 14. Ratio of average power in Evertor/Invertor (unit : %)
W 30° / sec 120° / sec
Groups R L R L
Injury 93.17+27.15 94.32+10.18 65.04+15.88 84.58+18.92
Normal 69.781+18.84 89.21+ 9.95 71.07+11.69 94.98+16.56

Mean * S. D.(standard derviation)
R: right L: left

3) 4] FFo] Wit 9] ool did Hl&

&4 FErst B 8o HERA diF 4o
Fg Ui ot e vl &9 Avhe (Table
15)] viehd ule} o] &35 5L 30" /secolld &
439 70.30£10.40%+ B33 69.54+21.04%
7k Al Aolzb giRem, 120°/secillX &4 ol
65.38+10.53%% A4 72.84+11.21%5c} ¢

7.3%9] A& B}, A4S HEL 30" /secolA &
4 o] 83.75+15.10% 8 B4A< 90.81+
14.24% B} ¢ 7.1%9 #ol7b vtebstor 120°/sec
M= &4 o] 85.30+16.88% 2 4T 98.50
+13.71% B} ¢ 13.2%9] Aolg Hglrh. 12 &
& ARE BT folEtR gt

Table 15. Ratio of total work in Evertor/Invertor (unit : %)
W 30° / sec 120° / sec
Groups R L R L
Injury 70.30£10.40 83.75+£15.10 65.38+£10.53 85.30+16.88
Normal 69.54+21.04 90.81+14.24 72.84+£11.21 98.50+13.71

Mean + S. D.(standard derviation)
R: right L: left

4) 30°/sec®} 120°/secol| A H B4 +5HS

£ F850 A Fego] HEAA Ui FT A
A $39el A3le (Table 16)°] Vehd ubs} o]
E4& BE-L 30°/secoll A £330l 98.00+10.66°
2 AA4AE 103.14+11.66° e} < 5.1° 718 o]l
vehten], 120° /secellM® &4 o] 108.14+%
11.89° 2 AW 116.14+5.20° B} oF 8.0°7FF &b
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olg YT S WEL 30°/seclA] EAHLTo]
100.14+7.08° 2 A3AT 104.42+7.95 ¥} <
439 iz} Uehon], 120 /secl ME &4 Mg
o] 109.14+8.61° 2 AAAT 111.00+£2.92° B} <
172 2tol7k Al gsith. 2 245, F4E 25
FelaiA) gl



Table 16. Average ROM of 30° /sec & 120° /sec isokinetic

(unit : Degree)

Groups

30" / sec ROM

120° / sec ROM

R L R L
Injury 98.00+10.66 100.14+7.08 108.14+11.89 109.14£8.61
Normal 103.14%+11.66 104.42£7.95 116.14+ 5.20 111.00£2.92

Mean % S. D.(standard derviation)
R: right L: left
V.o =

B A7 23 9 ¢EEE 43l H4rE
Hog &4 74 Jydy 34 F85 JAdoR va
slad 5 Agt Alele] W Hel {AA F5A Hol
2 B3l T HETA &4 2859 A g, A 3
&% A 712ARE AF st AT

544 (isokinetic) %9 7Md& 28] F3Y o
#Ae A LW (full range of motion)ol| A 5
o Rl & F de & %, 43T 2PN &F
< AAEtw e ot 3 £5 BHdEE 2589 A
e} Flo] w3dE ¢ xS ukd & olet &
et 289 715 Hrisked oM 7 F8.3 A
& A FAd A7 289 71%E Hrhdte 2D
Yutd o2 28-& Yshet] 534 (Isometric) +F
off o1& HruE Bol o]&x i 3ict.

o FedAe FREL T2 BHU T3 A
A 289 F5d) o3 dEoE o|Fox|7] W& o]
o} e 24 ) 9§ 29 V%S Frshe A&
ARZY L 41 5 AT 7 A H3sHE 2 7%
& grishke ez A8 gdvtn & + Ao

upla] T840 T 715 vl A 3] Hrsi] 9
st 524 350 o wEA Y g Bt
(Leslie M, et al: 1990, Wilkerson GB, et al: 1997)
7} o]FolA) 1 glo] EF T4 5 o3 2YR
722 Ag Edeldd B 2 7 o A3} o)
£ 7] o]F o] &3 AF(Daives: 1982 Neil: 1989,
Lonnie et al: 1981)7} Al H.aLs 3 itk

] ZF9] ¢kl M Balduinist Tetzlaff
(1982)€ 25 A3 Fo ASAY B E 523}
€ 8459 66%1A4 vZ29 el Ydoin Bust
%2, Tropp (1986)& 714 HEHAE BHggol A
£ @alelA e ojukae] gefo] sivta Eatsiyl
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o}, oA dutres B gzt MNP v e
28737t gasican delA ok 22 Lentells
(1995)& H] WE 3 Sxjol|A] WRtZond it
9] gjofo] gittm Hual% 2, Wilkersons (1997)2
T 9& Qo EARkRlolA] gjutze] Yok glovt
yuke] gote] Qokm Badle &, 4E9E 49# &
o] 22 ¢l oFed Hol tisiA e w=@o] ot

w3 A4 HEA Ut &do 2 QU Y I E |
E4AY 0E F9 25| Sl tisiA et 9
o m Ujuke] 9lof 5o A2 AhitslE o AEC] B
2 A oltt,

=
S,

1. 7oy

Anderson® Burke(1991)% f84ol& o5&, U
o} o) o8] PGS e B o8 shEd 2F H4
g 23}, AL F AR U 4 gled dde
BAe AR A FH4 gde A=AS AFA
717) 9§ 8L vig oz 3 9 FHAA o] & JhE
g WY E Weln = o2 e 289 A4
2 Zachazeweski(1990)& 259 #da4e FJ&
“gre] ¥4 (One joint) £ ©1F A (two joint) & #
A7l WollN 289 dolg AR T
259 Fd4A doe 259 R dapd AAEY
o] Ztaslhe AT o2 Hodglon 1 Axt #Ad R
AR 7 AAdtin Hasiglen], dukAl &
dAe A FANT 289 FA4E AT Aol
& & gict.

Vivian HH(1991)= #94& 34 943 &4
FAAder ERssied 34 fade #4933
dl AA FFEHSY FAolH, FH AL B &
Ao sk 3 Fx= 3 Ad(torque)d] F3lol2tkn
Besigeh ¥ 79 AL 259 71EE §5 3

o o
LR

2 "™



o} A gel FoT 4LE dodn Aediud. &
el ¥ Hee ¥ v 2g3t ] ut 2A
H, A LE Ao 259 7Y =F QA 29 4
2183 547 ARAAARH 54 9%& ded
(Curwin S, Stanish W, 1984: Ciullo j, Zarins B,
1983).

WE - A& 23] vindMe B4 85 1o &%
T8 &35 ulE 23] o LT & #AE
Bglon, &4& WidXe 38 F 2.8 71 B2
FAE 2ot UelA] £335 ieka} P35 ) - oite]
£33 F3e] vimeX e 25 zol7h B ¥
91 el it ole T e &4 7897
vh &4 F FE A8} A7} o] FojA|A] ¥ FH
oM A&Hoz ARGEH 0 HQlez URFA 95
W7t syt rddol S7tsl o vehd A3z Algdn

2.2 3 2E

Sl 2 F5d] 93l WAz AY] FHE
guigts 1 Arle & F&d ks 2 A/ #
%, &% @9 (motor unit)®] 9zt 2 AFroll HAYE
= AAAFe] vz vactn hIZY, 1984).

Esselman $(1991)& 544 29 £ A 3dl ¥
A& Yzt 71 AgAeln f4-3lttn tgen A
A9 28§ Hriskedl oM A 3 E&o] 71
S5 A2 S8 A Ut

2 AT A ¥ A& A0S A9 EHE 30" /sec
A &AaFe] &S utdA 17.7114.88 NmZ
24159 29.1414.48 Nm B} 2F 11.43 Nm 7}

< FAE Fo7 Ao o3lE BloH, &g
& Ut E 32.42+7.65 Nm& AA1§59
47.284+9.92 Nm Ev} ¢ 14.86 Nm 7HF ¥ 3
2 folg At o3t Byl

v 7}, 5(1988)e A K & 30°/secollA ¥ut
o z}8] $-MZ(Dominant) Ao & &-&o] 94t 14.28
+4.48 Nm, Wit 19.85+4 48Nm 2o} o & 24
A& Jeoh E, 9H(1999)914 3 § FEAFe
Hd 3 A&l 9t 24.2+44.5 Nm, H¥ 21.7+
4.0Nm 2 gl A9e &4 78971 9
£ veith

120" /seclX €315 5 kel &4
12.71+4.23 Nm& A3 20.14+2.47 Nm 2ot

e 584
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%k 7.43 Nm 7} @A Jepston) gtk Aoz &4
A 21.00+£5.29 Nm2 3/43932.71£6.72 Nm
B} 9k 11.71 Nm 7 @A Jvepgont &, 5(1998)
o] B3 g &4 Fdte] 9t 10.06£5.03Nm, Wit
10.88+6.66 NmZ &4 v} v msidd &4 745
Fdo] AX ¥& ZFAE Ughrh

ol T84 EAY &4 T 84 55 BHI A
gho] o] A= 3 EHY vl FEAFoE EAoR
Al F2A4ERE B3 29 Fo AFE AlaHY,
Balduini®} Tetzlaff(1982), Bosien D, $(1992)3}
Tropp H(1986)e] HE#A ejutZe] 9jofo] the
Baol ut2e] $9fo] gvke Wilkerson GB. &
(19978 Raehe Azt o2 A58 Jelrh

3. 57 mig

B A e @9 A F F e 49 ¢S v
YogA, ol 28 uiA A4 58S gt %
5(1988)2 Untdzle] 30" /secoll A AT s} 2wt
1.9+2.1Watts, W%k 3.8+3.1WattsZ B3+,
£ dpdMe £45 459 it &4 J¢ 517+
1.34 Watts2 B33& 6.78+1.05 Watts Bt} of
1.61 Watts7} W¥& S & Jelxton Wildiz
&4 A 5.8842.00 Watts2 FAA 10.12+2.37
Watts 2.t} oF 4.24 Watts 7} ¥ 2325 Yehs
. 25 o] - Uit A] frol Al vebste}

g 5(1998)0lA4 Rug T EHd dH dwt
219] 120° /secelA] HF )7} €14t 11.546.7Watts,
Wyt 11.8+8.2Watts2 B3 slgded], B dpdae
ol B} FA 9Nt &4} o] 13.94+4.09 WattsZ
FAAFE 21.70+2.35 Watts Br} oF 7.76 Watts 7}
ZFue 23S Jelgen Ui &4 g9
21.6214.69 WattsZ 343 29.0146.15 Watts
B} oF 7.39 Watts 71 ¥& SHRAE Jepsion
W - ot B folahA vhebstd

30°/sec, 120" /secollA] Ao E nle} o] Yulal
SRtk £ FFAE JEilon 53] Ukle] gi
w97 AR #A Jebstct

ol 7859 Tl mE Y BH - 4 7Y
o] 87 A7 FFQde] F7} e AME B4 w2 2
#z Algdr,



4. zcf & 28 Al HEHZT

PAREE 255 259 983 42L& wgse
Aoz A9 7 B HH 487 olF<] e
Ay} EAses e e 2 &
& Ao 43S 34 "rh(Baltzopouios & Brodie,
1989).

A4 Zts s} 3] 5870 Al 259 YdHg, 2
S0 Aol-FETA 2 N AX 9] 71AH 54 Tl
sl AFHBR, § I8 3] A& B 4z
TAE ole AL A AT QA FT7F BoA o)
2 583l (Knapik et al, 1983).

=3 2 752 Yrishsd YoM BazdEE £53
€ 259 7143 540 U RS AFEr] gl
A 554 3 Z&XE Jehie #Edx=e] Hrie
% 2.3lt}(Baltzopouios & Brodie, 1989).

doise 2452 3" 99 dol(resting
length)elA el A& Jeleg dd3er 5
A4 S5& AT ZASole B9 et Al 3
& ARske & A= Fgsted, 9w £4A4E I
oz & A7 A% 3 5(1998)2) 120" /secollA] 2wt
£ 13.749.3°, Wwke -6.9+9.8°¢ A 2t
HE3 B o ZAdpdAe gute &4 I 4571+
1447, et &4 AW -36.14+16.65 2 ¢ 52
ZzoA B}, ol FE59 wp T} XY F
w2ty 24 9 Ael(neutral position)2] &3¢0l
F71 H& AHg B4l me 232 Algd

5. & X734 d|

=84 71718 o] 4% 2 A7 v g Hriste Y
& oy JlA ez s o]fHa ey AT
Davies(1992) & ¥ &% A] & 25349 1/29] &
% = SEANLel Fuiol AFS WS s §
7hske who] A= A 73g Hrkd & Aok
2 23 v ok (344, 1995)

Schwendner $(1995)& & 2& 9Foz 87
HE 18 2AAANN #4848 F dg 9 VIR
3lo] ofstel AElZ FHojdner] 250 dupet 1
AL A& F Ydert she 2 A7HY 532 Cybex
&4 g2AldM = 2 A3+3 v (endurance ratio)

27 s10] Y7kt

L

h oy

o 3

= v A W Y

=2
=
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T ATYEL U 4& PR FYE 5 3le 5Y
o2A4 Z A7EF AR ¢ ¥ AFY S e F
9lt}. T3 submaximal contraction A4E FAHE
A A2 787} submaximal holding time2.2 X HH &
B4 A7yger A & glor d34E 34 &
#ale o YAl 8471 doh(Kotte & Lehmann,
1990).

b A o] Zhae ARyl 2 A7371% o
Al 7] 4oz Jeid 4 ot 28 4% &5 71
& £dog Q8 93 9& FYshet) Slof P &%
o} M 2e ZAAA 29 A7YL F7FdrH(Philip,
1989).

£ dpdae 2 A7 vl 120°/sec =04 15
3o] T - AW 5T FYT F A 50%8 it
71 50% 2 UolA 100& FolE o I

2 A79 Hle gukloiM e 50% ol ol Brh(A
&, 1986: A%, 1987)3 Busln glen, ¥ A7
AN E FAT S E4TE5E YR Aa = P
RE 80% o9 w8 A7 veigch a2y &4
o] 02 outel M 75.7% 2 vw3d ¥e £3& U
epict.

6. =i &l £ Utz ol 22l cist H|E

Ivery 5(1985)& A& 719 3 &8s} B4 &
A 7HeA el A diste dgatAen, A
3 f5& vl ERALTY 8 det deiiige B
50| glth(Etheridge et al, 1979: Richard &
Hintion, 1988).

2 dFoixE 30" /secolA £47T 52.40%
12.24%2 3 H63.48+15.08% 2o} 11.0%9 A
o7} VEbtom 120°/secillXE &33Y 60.98%
13.95%2 A4 62.95+11.57T%Hc} 2.0%9] A
ol & Bylov} fodtAlE st

EG, B AN &4 Av H33EY 30" /sec,
120° /secolA ztz} apol7t 11.0%, 2.0% 2 b 3
& 2a550 F2 Al AAE ol &¥ FHER
ZASE 2 B3] st 2 B2 Bol AMgE HEAA
28] 9] A"l (neutral position)8] -&2°]7] =&
Roz Atasn], 3 5(1998)9 120" /secollME &4
A 88.8+26.5%% AU 111.3+63.0%=2 Hil
d doh= Aoz} KT
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B A7 g U5 94 oA 785 T9H A
A} qARES T9E e fAdH T WE
Ealo] = FWzte] Aol & vlmd Avhe thaH 2o

1) 5 A Alolg] EAH LU BANH &
4L glglovt 4T85 UitelA 3378 ot
WH7bE Wt 2.8 F7HE sk i

2) 54 H7} 30 /secoll £35-859] &5
2} - Ukl A B A § &8, HE o9, 49 ¥%
oA 2% o] (p<0.05)E HrEkT

3) 5497} 30" /secolM &3 F8re FE5L H
o) g &go] o - ik BF {3 2] (p<0.05)7}F
ehston] 4o F3 eutelAgt i@ Aozt Sle
Ao vepyttt.

4) 5597} 120 /secollA £3589 E452
o -t v A g BE, BT #9, 4o FIFA
A frel gt 2o (p€0.05) & B3t

!

rek

(

il
Mo

a

7

L ZA%: 29 AR dEREy, F3A s
A A& A¢Ah =8 7, 13-45, 1989,

&, 4719 A7 FIPAY ZBA A 2 9

Mz 544 2o deABIRA 12,

168-174, 1988.

2AE, H97), 8B 200 ABT He £BA A
AT 2 2R3 U 544 LEHA deAT
9)&}k3)#] 12(2), 116-123, 1986.

2219 Beo]y 0|, A& F8 B, 1984,

AAE, A D% A4 48 284 A2 2 22
oJ WE S&4 S5z A AR
11(2), 173-183, 1987.

PR AelELF Ao SHA YoM 1] - g2
o] 544 AL A&} AT 10(2), 96-107,
1999.

£49: 544 BgEdolde] 28, Fuay A9, §
2 29 294 92 2 2 vl iAE 9%,
2AgTet A7Y, ASAY £F 4(1), 1995.

oA - ol el Tael HEAHA Y 544
£5%7l. @TAHASTNA 12, 861-872,
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B

Z3A

-747 -

1999.

olofal: F840] 3hx] WMy FF AT, HARY =

, Addigtw oishe, 1992,

oleld: FPRQ e ahH T&5A Sl AT AT 4
A e E, A3t s, 1998.

ek 714 AnAQ 2 Wye] d7nd. o
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