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<Abstract>

The purpose of this study was to measure magnitude of lower leg muscle activity during dynamic stability

tests performed on an unstable board by subjects with sprained lateral ankles.

Fifteen lateral ankle sprain subjects(8 male, 7 female) participated in this study. The muscle activity was
measured at gastrocnemious, tibialis anterior, peroneus longus during dynamic stability tests performed on
Biodex stability system as surface EMG. The EMG amplitude of each muscle was normalized to the
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amplitude in the maximal voluntary isometric contraction(MVIC) of each muscle.

As results, peroneus longus evidenced significant difference at stable and unstable grade comparing injured

with uninjured sides. Gastrocnemious and tibialis anterior evidenced no significant difference. Change of

muscle activity with stable and unstable grade evidenced no significant difference on injured and uninjured

sides.

The data provided information on peroneus longus contributes to dynamic stability after lateral ankle

sprains. Peroneus longus training program may have to be emphasized after an ankle sprain.

Key Words: Lateral ankle sprain; Dynamic stability; Electromyography activity
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2 9|z %99 =7 &43 ¥ (Ekstrands
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A Fdo| Ed Fol= A7 FHFo] EAlstn
(Evans 5, 1984), £3o& Q¢ H& 2 5H|]9] 3
3} 3 2AE A 853 =F Alzte] £4lo] Hm &
Ao} (Egger, 1990).

& U2 29 I3l Be] FojE 2 4 3n
(Nyska 5. 2003) Aoz Mole 5% A4 22E
wallshe 8210] € 4 AvH(Troppet Odenrick, 1988:
Lentell &, 1990). o|A3 #3} wEe]| £442 355
Hoz DE @A, I, AFo] &5 A4S oA
HAAAL L3 £F AE 9] E £ glo
(Parnianpour &, 1989), 913 45 4] wg 3o
ZAEL 3tE 289 A" AATS kg e
Zgsla A& 7S E9 Al ¢ UAk(Ebig
5, 1997).

WE 3de F33 AR F AR A Fake
S o $3d 722 Q3 A AFHAL )T AN &
AH(Stormont 5, 1985). &= & K99 24 &4
& 2E U sld Te Wi A E 230 2%d 5%
o2 gt B F2o A4l A RN F3HE
WA, AZs B ykteg Qs @do] ¥ d
Aol 27 719 2e A% SEYe] UE-
ut E3bdlo] 289 o Ayl Nt B3] o3 F2 2
AatA BH(Brostr?m, 1964: Tropp 5. 1985:

Stormont &, 1985: Renstrom %, 1988: Beynnon
5, 1997). old] dojle 237 &AL AZs #RA
AZe] WA B op|g} & Koo A &S X
g3, d3tel Axol o & Heje HAAv A,
ZH dd, A Aqdl €22 &4 d=vt
(Brostrom, 1965; Holmer 5, 1994).

o9 £49] YAo] Jlow, A3 25 AL £
Ao Ty AZE H5n(Brody, 1999) A9 78
FA Al 259 = 4N AR Hgez A
P Shummway-CookZ} Woollacott, 2000). &5
9 28 5 1% FLL2 AT FHUA g
ARZ AT 2] FE fAldl 2HE3e FHoz A
AL wrt o] B& e Bk A 78I AME 23
sl vl 583 98-S o (Sorensen 5, 2001).
E3], 4E 3 39 T80 B 52 #2 53
S A Fetd v 2o 2 gE5E e B
ok 2 B4 o A Alole] A& HAi3 she o
&g FH(Dvir, 1995).
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shiel Wo 2 ZHAEE o] 43 A7EC] K HRlrt
SAEE £F 999 &% AL £33 259 7%
& d7she =TEA ZITAA Aoy 3o I
Brlelan 259 7%¢ A7) @ 9 =72 2
o At}{Basmajian® DeLuca, 1985: Portney,
2001).
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27 outd tig E=Z ¥ i (Inese, 2004:
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th I ¥ 3 289 284S 3] dgd &
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£ uZFoA W o 7 om, HI BT L &9 FAA
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(Soderberg %, 1991).

Figure 1. Testing for dynamic stability.



2732 Biodex stability system 717}2] 93 2sio]
718013 Ztx2 s vad P G4 69
Aot 2 o B AT 28 A4 2 202 Bt
TEE A4 & o AAEdct. A4 dAe dFe
Rozzi §(1999)9] AT} ofu]HALE B8 oA 7
3 T &t 23 HAk. WA vEAE Rz
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el 7hedl HAEE Y-S fAl5ta, ¥2 79 S
FASRI e A S A4z fsk B gl 23t Al
A BEAE% o) 9} B A ZF3H R £45T |
E45 A} Aol 582 F4E FA (Figure 1).
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WE 28 HAL A A FHY 754 SEEES
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voluntary isometric contraction: MVIC)2.2 A}-8&3}
Act.
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230, A3 39& FRE B¢ 30 ¥E 2
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2, MAL HFH MM Acqgknowledge 3.7.3
(BIOPAC System Iric. Santa Babara, USA) &ZE
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(Figure 2).
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Hz2 4331 $%2 %3¢ d9%539e (band
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Figure 2. Data processing of electromyography activity with lower leg muscles.
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o2 1ol 214904 3641010 FF AH-L 26.33%
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Table 1. General characteristics of subjects

*+13kg °INem FE A Ee Vg2 P o 4
Zo| & tAE A3la 2F AFo|ATH(Table 1).

Age(year) 26.33+4.3
Height(cm) 170+11.2
Weight (kg) 64.13+13

P AP £35 v T SR HIERSE

of sl felaiA B WA (p(.05), AR H)%
2o| FRYEE S42T HSAE Alolol] A2l o]
7} SIAtH(Table 2).

Table 2. Muscle activity of injured side and uninjured side at stable grade (N=15)
IS t-value p-value
GM 36.22+11.92 37.73+£11.61 -.352 .728
TA 35.49x8.5 36.96+11.67 -.396 .695
PL 61.07+12.58 41.93+10.79 4471 .000

Mean+ SD(%MVIC)
GM : gastrocnemious
TA : tibialis anterior

PL : peroneus longus
IS : injured side

UIS : uninjured side

3. 22ty cHAlolM £&dF0 &M F 28
g4

Mo B3

.L‘!.

B GAPAM &85 HE

2o SRYE7} Uy

Zo| sl et EShT(p(.05), AR W%
2e] FRYTE SHET WSS Aolo] oI Ao]
7} i H(Table 3).

Table 3. Muscle activity of injured side and uninjured side at unstable grade (N=15)
_ 1S UIs t-value p-value
GM 40.13x12.71 38.62+7.43 -.397 .694
TA 42.92+13.2 41.55+11.29 -.694 .764
PL 66.40+15.85 43.96+£7.83 4918 .000

2) Biodex stability system®] <tHA 1-8 &4 5 wlz# wie] EEdo] AL oA T8 AR &

BEEEY

3)Biodex stability systeme} <F3A 1-8 B4 F 28AN 3 H3 & FAIslE Ho

7ol Ag e oJul g,

A A

by @A) ®r} ¥ 38
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4. AFH oA Xjolof| apE ZELT WSt

1) &3&9 284x A3

Table 4. Change of muscle activity with injured side (N=15)
Stable Unstable t-value p-value
GM 36.22+11.92 40.13+12.71 -.870 .392
TA 35.49+8.50 42.92+13.20 ~1.833 .078
PL 61.07+12.58 66.40+15.85 -1.021 .316
&40 < DAl Bkg ©A AlololA AR E2 9432 UK Table 4).
3} vl229 2RSS} 53 37 HQou BANE &
2) vj&3E 0] 2 Wst
Table 5. Change of muscle activity with uninjured side (N=15)
Stable Unstable t-value p-value
GM 37.73+11.61 38.62+7.43 -.251 .804
TA 36.96+11.67 41.55+11.29 -1.094 .283
PL 41.93+£10.79 43.96+7.83 -.589 .561

H|&FEe] F aA Alole] A AlojolM AAIZ2
o} gAxr] Fleldod B4z {9 alole
ATHTable 5).

3) 44 BAol BE SAET vEgEe 2
A 3ol

g EbE S @A 2 Fage)] uie} &350 28y
oA o] & Aol § BY o &S 28T v
ate] BAEA felAdE AAHTable 6).

Table 6. A difference of muscle activity with injured and uninjured side as stability grade (N=15)
IS UIS t-value p-value
GM 3.91+.72 .89%+2.19 1.084 .288
TA 7.43+22 459+1.76 1.065 .296
PL 5.34+3.91 2.02+2.47 715 .480

V.31 &

22 BAe] dzhs oA BHY &4 F 2Nt =
3 &8 F A TE BEe S 2 F 3l
tHGarrick, 1985). =& d52] 2L 2y &

A 249 A 82l B F U] Budo &t
(Nyska 5, 2003: Lentell %, 1990: Tropp%
Odenrick, 1988). 252 A F A9} o] 5o oz
A T A #ad 3 1 $e4del d4En Jlen
9l e FAe g #AE B Ayt AYHn
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WSW Prle %5715 352 FrheiAY 259 &
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t o808 ARETE, 95 4L IS, ¢
AL v BTE dedled SRS FHEHA. ¥
T He U 5 3Fel 7lodstn 28 e &
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1991).

B 24X ARE va¥ o JEE vXe 84
2 WA 23] T, F4 Al 289 4o], 24%
&%, 289 Y UA, ZHRY FH, ol 44,
Aol ®st, AT Alole] Azl, B A3 Fol St} &
3 53 &Y B¢ AL FES AR Qo] FE 2
A= Az A shiwt s} wimste e o ¢
AET Aojuz o] & HASY] Y} WY 2 E Ay
M 7 gol ol4se By F 3 Hdl oA F
A 55 ST, g AR RE 3
& AdiAQA o] of 3L Aol i AdiAd v &=
FAHU.

WAREA A BAR & AAAE AL37] A3l A
£ Biodex stability system-2 oju] BE2] Q) 9]
8 Aule] Wi d=st FHHAAG(Schmitzot
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