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Abstract

Background and Objectives: The ankle sprain is one of the most common sports injuries that cause chronic
instabilities in the joint as well as many disorders in the individual's motor pattern and asymmetry in lower extremity
function. The aim of this study was to evaluate the effects of neuromuscular training on balance symmetry in

patients with chronic ankle sprain.

Materials and Methods: In this semi-experimental study, the population consisted of female young athlete selected
from various athletic disciplines, age in the range of 19-26 years. Twenty subjects with chronic ankle instability were
selected as a sample by using purposefully available sampling method. Neuromuscular exercises were performed
for 6 weeks and 3 sessions per week. The subjects' balance was measured on both injured and non-injured foot
before and after the training and after one month of detraining by the Biodex balance system. Data analysis was

done by means of ANOVA with repeated measures and dependent t-test at a significant level of (p<0.05).

Results: The results indicated that there was a significant difference between the balance in the non-injured and
injured foot in the pretest (p=0.05). Furthermore, no significant difference was observed in the post-test 1 and 2
(p<0.05).

Conclusion: The ankle sprain causes balance asymmetry in two limbs, and neuromuscular training improved the
balance on both legs and compensated balance asymmetry. After one month of detraining, the symmetry of balance

in both legs was sustained.

Keywords: Ankle sprain; Balance; Asymmetry; Neuromuscular Training

How to cite this article:

Zahabi E, Mohamadjani M, Alirezaei- Noghondar F, Hashemi- Javaheri SA. A follow-up Study on the Effect of
Neuromuscular Training on Asymmetry of Balance in Athletes with Chronic Ankle Instability. J Saf Promot Inj
Prev. 2017; 5(3):140-7.


www.sid.ir

b Comgiuan 3l (g Sy 5 (hoal (ST Al g Al

b @ 030 (! 0 i (5100559 Jolad ()l (de— omae (S 303 0)90 S B0k g 53U

BEY-\ PE G SUU Y I R UWIRL SR V4 R - JON PP T LA RV P WS- X S |

Ol edgian ¢ curgd 8 ol8ls (L3555 pale g (S Cau (ol IS > g ol ol 09,5 )
Ol edgpiion (i (owgs,d olRiils ¢ L83, SeilSagu 09,5 -V

PRV

50 6ol WS g Laie 10 pere sla (6,lbl j, el aS ol )55 sl ool i 5 @l 5l (SO L e (el 180D g Ayl
5 ol o, 5 Sdlac- cvae Olo yei 31 pw) g adllas pl 5l Bus 09l o Sbos sl s Sl o o)l pac g 08 5 > (56X
B3 (oo by o (o5 el 42 e oA

JUo VA7 s atalo b (23555 sl a5l e 800550 (oo I i ol anale (o265 ang axlllas ol o i oy (B9
F Doe 4 (Sdlac— cuac Ol o il OS] o yiws ;0 5 Jiedun (555 digad 05l 4 b g (poje ST o 4 Mo XTSI KR
st oo S5l 5 Sl yed iz slan (8 el 5 ons ol 50 s, b (ogesl ol 5w [zl aiie o andr ¥ e
031l b yuillg 5T (o bl (sla ygesT 51 oslaiul b Loy ools (hdomiay 358 .o (6 15 ojlusl LuSogbs g Jolas oSws awg 4y o0 o3

A plosl (P21 0) (5 obine mhaw jo a5 5 5,5 sl

2 odle (PTH/+0) Cubls 5939 (5 olire wiglaiiae;l G al> o 10 0033 ] g Wl b 40 Joles o a5 sls i ol tle axdl
(p>~/~(§) Qs oddlive L: 99 O ‘_g)bl.um usl.&u Yj\ L)?'A)] = 4.1.’>)A B u.s‘

L 9o 2 59, LSt SOl ogege sl (GDlaerae Dl yod a5 9530 (oo by 99 30 ol o)W pus Sl b e (n el 16 S AR
Addaas ogo o o Jolad 85 0 el ool SO BT jlam 05 ol |y Jols o a5 pae g ol

Bl ( i - ac Sl ped o)l poe (Jolss by o (o yeol 1 g0dS (45519

ol e Jate ;S0 slo G el clabe (LB o lade (eje doddo
S o> A g (e > 0 Skes 0 PSS o aials
4 e Cosl (See (60)l50 50 45 005 Jolas ekl eizees 4
Sluls a5 ol so (V) 050 03,5 cowlio o Slae ylaad

455 o559 S ol 5 @l 005 )5 | o SIS ]
Comog 3l (b ol slalad Jood S jo a5 cl iz sla
P D89 A g g «oidy ol i alise DS > 4 e
SoeiS s 08)ly lag s Jlesl 51,8 jeie o LK o]

Sl Geze slo ILL Sen 4 e b e sla LIRS
6ol o 1y oly OS] 4 09l oo Jate 0 Sulos
Jolse oy liios (F) 08 o ol 5,3 L5355 5 > Jate Sl s 5,1 o 1) (SS9, ais jo g0l Sk s
e ol sl i, slae (L3 1, L o el slphes ¥ O DS sl 02 05y SIS sl bl s
15 ezl 5 mise caslie ios o ok codLize ol ol )Se vge eag a5 ' e slo Guel 33 (V) Sl JLis

C L N ] . T C G sl (o )lse (B o |y oass ol IS5 55 o]
Gias g Has Jolss pas iy gl o SLSL ) LiS SNLL s 2)lse (B e ) OLP))3

(V-F) wleo,s o b slw G?)B SHlac V. Ankle sprain

alirezaee@um.ac.ir i @hilSy forbhb o o


www.sid.ir

YV o) 5o g (ourd 5L

“.‘i; }'..Jli. .\“ O)Lm':} . AO)BQ

O 5 mys Geien V) WS oo il (S
ad, 5 a4 gloyo OBl 3590 ;0 (5950 Axllas o (Y1) )
i —(grae Dl yed &5 Wleo S Gle b @o o0 S5 2 00
23k i Lo o S ol 0 Wlsiee 2k«
Ol Cye om Slasl coaS o YU L ol pes ol .(VA)
L OBl nl 35y —(omae s 4 @90 @ 5 380 Db
S Ly odae oS Olacl Wlgy U ows om0l @
56 ool bl Slidss (Vo)) 0gd plail jo cuwl rals
o 1y o ol Sl oy 4 b o Jol 5 9,Shes (2503
Stos plail o Sloe jo o)l Couonl 18, Je SIg il 085
o 58l oS s saze gla o o 5l (6Khn Cux
sor b e GBS o a D S8 Jobs o)) 1) Sl a3 43S
o 6,5 ile 5 il anlllae ol 5l Bam ol ol ks il oS
oo Ol 4 s Sl 31 Jolss p (Gde- cnae (i o3 0)99
5l oo o el Sl g pllo Sl 50 ) anlio 5 L e

L gy 9 dlge

Tl Lol BGus cum il g (0585 aed g9 3l pol> GBS
O559 0092 sl 8y 4 az g b og ge3l mt g 0905T e
W) bz zobaw o Coie gl al, o b gl wlos )l
0555 o150 5l 5 08,5 O yg0 205k (g el ol olKiils
D58, Sy el Jas a4 Bged oy b e SLI o 4D &S
Wged p> Slaas 0,5 apli ]y wog adile (nl 4 M a5 (g3l
A5 Y olaas b ool o as ab s G Power 1580 o5 lawgs

(5,55 e ojlasl il g Judexs g ES=4/0, 07470 (gl p diges

Al o ds G Cpl o aST el s ol Lad T o/ el les
o Ol b (655 031l (g S ile 5 5051 g c3905T i)
Slasi 0g) cslio IS ol plonil gl 5o 0550 (g Lol g g Aiged
155 & BIAY 0 (Jlo VAP s anels L) LS5, s Y-
).")J LS"'M oo93 ua}l.m 9 ‘Q;}L»S ZYIN £NFIYY O))9 ey u;uLw
i Sl Sy jeb 4y (Jluisd 5 Jbais o JLadly o LS
i 5 G (59 4 2000 ol (525 & 35,9 (slo Jons
Gz el )b Sy Bl il il K550 ol i ol
Joz pae Oj90 4 cliblre (Sde bolyen b e b e (21>
slo)l5 plnil 5o 5o b e e pad JB ol b LS
o5 & (s Jeod aiddS Jlu 93 )3 (o8))5 sleidlsd Loy,

Sl w0 ol L aS (A) el Jad sonl,d Joles J yus
Sl Jalge 51 (Ko 5 omlol byih o355 (sl elad 51 (5 s
Ss anwgi |y ol b Sl pod by 2 (g5 (o0 a5 Sl Glowr
SF o e s o> (plojle sandd Wil ()
hos > 9 Yy (b Slaptans glaosls (Blsy L
Ol s Sl ol 35S sl elin SB55ke ki 4y 08
Sleopaly 4 iy S > (g0 man; jo Jolay Laas oS Canlise
S o)l (S b e 5 905 ol o Simlen 2,555k 5 5>
Jato o (Sl DS 5 0308 (1alS' L ol sl sleoysm sk Shals
Wlgi oo« SLos el (> gopmy Sl JSL 2l @
O0) s Pl o |y Jols

O35 5 1y las Jelge 5l (Ko 5 gl g3 (s Jolus )85 pae
ol sae « lade (L Jola yor ol (S o, l85 pae el
oy i,z g b me Bl sdies i > Odlac o o8
2 Sl @ o Fp sl eslaial izmen 5 b e (25
ps e ()5 3z 5l (AU ey (Brme 10 &S 5
bl aslas o)lyo (VY) ol aidls sg>g wylo S8 5y
IS ol a3 5 plonil (oS Dlisdon i il g Fp sk Jobs
b9y 9 Ry s Sail sle $lg5 ie; (pl )3 Baiod SMSie
5 3,8 IS (Ve 2 ) (Lo 5 pSgnn sl 5n sl e
Fr ey Fr sk o Ghas sl muly 5 Jobs Lis Ul
Las (OY) o)l 0925 gyl gro Doy Hoilal (glo cendlisgd
oS J 0 (V) o) Slgeen (Yo A) o) g logucin gl
Syt Job b Cendlussd wis Sl (Vo V) (Lo 5 (Sg 2
oals plas wlagss (V) wijls 5,8 b (g9, oobaw] s
S 2 VT Gl a0 5 b o ke (59,65 @ oS
et o) a5l (20 el cnl ek il ol i 8 S
g oRIB Jleal BYs 5l (o g il (oo S s S b
Gz Dlae ;o a8 ol pas Sp b 3 b oge (S99
9 728l b () enes 32 5 b e (JBI onims
b oy (B rme )3 Jden Jp S eizmen BL (o0 S e
B Frnt b 4 Cas n p 0L e (2 252
Pl e Jolw o)l aas e plosl cplpln (V0) o)ls
el Somal Bl 3l G559 S n e

Sl 5 b @ ol Sz by s als o a5 il
Sl el 95 oy guly (V) ceol oals ools (lid b e (60 s
Sl o3 wiile (55> A 02255 Slagn o3 b o Sk o
08,5 0 Slas dgugs Ol el £55 (pl Ban ol Jolu ass
Joli g (Solg (e ovas  Sinlon 13l 5 (SlSe sla
A8 o Sl mhaw 4 Jag e |y 0,8 a5 Coyl o, wmirhyos


www.sid.ir

2 SWas— mas Sy i 0y90 S (B wke gyl

Lb%.ngm )‘| ‘_gf..iwg‘sﬁwl 6&3')|Alq=n/\fv

e a1 oK S5 ol ol 4l 1SS
S ol bl 5l (YY) wl el IS0 a0l g o
2] o3eh et 1 55 pll sl 53, e () o sl 5l
dgax ,o Dlas gzl o cvac slog, Tl &Sl 4 4> L
9 Sy Slodrog & 4 b 5 g (VT) Wgd oo obml atin ez
sl 53,8k 1555l Sl sy plls 530 55 (V210 5
(Y1) o2 atie 2l Slyped szl Soe b o (030 S5 (2
~Cesgny) oy Gy (s — e Sl o Al yo o 555
(TE) (Ve 0) 03)50 9 S (S pod aolipy 51 aid 5 ¥ Jgur
S 50 g dud> T ais (0 alin £ Doe 4 (ool and> YA o
Feoolul L) T ol ass )l solatwl b ads> o j0 aiBo Yo ;)
£ L) "ol €655 5 G o V- gl 5 el B s
Jor—Sumgn) wo S &S00 (e (Gl Ve gl gy (ke
o goge;l plad 5l (am el YF) (o5 503 5,90 plodl 51 s ()
Oled & g lanzme (lod ;0 (Beiod HlaS 8590 Sla i (ooled )0
an ¥ osdS lam el Jos 4 (ga3l e cosel Gl s,
SNk mhv Gesd Slp et e psite Toaze Sl o3
SSSsp e Job po Canl S5 4o ¥ ol cd 5 503l 58
OS5 55 sl odlad plas )T 51 g oo S 5 0103555 (05
Deuplas o

3051 518PSS 18l e 5l eslanl b e sols o g diyes g
033l 5 g 55%e sl S ojlail b iy (el Lol (sl
Al oolatul (P<+/+0) g, lolixe mhaw 5 aliwes S )b
Sz oy Sl e oS oS Sl gl eiaren
b osliiwl Shiggsmls (eeill s osls og Jlop @

ao Jaie Jol5 (5 saiels (bl oy ol sl 59, S0
Sw2) boge Jabe (o3 (0985 S sl o e ol b
oges ol (339 Llo oy e Jake (Sl (S (0 kS
(& lids — (gl (glazsre DY 4y Ml pae Jlai 5l e
Sloys e a0 (3,50 &8 10 (So5edg 90 5 (SHae (LSl
bely@uwlwum5yloumsb
O85BS Lkl Sa ks as oy il e o
oo S o 4 padeid o ol Bl og i oo il o
pd gl paasie lawgi G 4 99y kil >l g b e
Fle Sole; jslate 4 ain )5 5 1) ghy j0 &5 0 asl cols,
plos aS ol ools bl cplils 63&54)'1 als 4 Slusl g SIS
anlss (6,10 00 A5 bl 5l Laadi g caile Bae o3 Sledlb
W ool gl ol yeb 4 (6 S b5lusl ploxl 0guds pioran Lol
ol bl ol gz alml Ban 5l Soge;l aSnl o e
5> 9 wog 5ol g JUb S350 Lo ogesT (sled sz 097
OSalas U gadge ol g il 1) 093 ol Ol i aan IS

NENES

OB plxil o

el Y ‘WJL“J 9 00 w] 6[) 90 M (S9, > ‘5»09.4))1 J\)l;u
Joe) S 0gb g Jolas olSiws alwg a4y Sl yod 49,50 51 3
& Soslail olfisle;l jo &8l (302-Biodex balance SD 950
S e & 2l 69y b ad aulss b Sogejl 1 ol s
B9y Gyd o O ya0 Ay loewd g abl aiils oily jo S8 a0
S ol S g JB 3550 i pastiie Sl ey 055 8 ae
2 g ladb Ve ISV LA cds ghw L) T LSS Jolas

o asdty

Y 31 59031 o 0903 iy Al po 30 03 el g b (Sl 50 Jolas 0 jlailiw! Byl g (Kb Y. Jgu

Ao a0 (29,5 o Sl

eSles £ 3 sl Gl ol

al> 5o 095 ke

P F
YAVEYFA 5995) Gl
ooy VIV YAVEVNE Vo35l o 0033 ] 5L
VIVY £+ JAA Yoseil om
; Jolss
Y/VYEVY ool Gl
A Yi5¥ YY£Y-T Vose3l o oo sk
VAAZ- /A0 Y ool e

Y. Athletic Single Leg Stability Test
v. Rocker Board

t. Wobble Board


www.sid.ir

VPV ol ) o g (23 5LI

“.‘i; }'..Jli. .\“ O)Lm':} . AO)BQ

0 il (5L )0 (Soi (it 903l LS. Fgue

&)lobzo maw eSileo OMS

al> o 09,5

oY Ve
ofe A
-IfY -If¥

Vogeslomosesloim
Y o9e3lommogesl i

Y oseilom) o9eslom

003 il g Il (b gl gy (61 Anrod (S (y903T S 0 Jgur

&)lobxo mhaw o)Loi

OeSileo S

al> 5o B

oleb Y/-¥ Al
< [AS AYS Y

NY V64 Y4

33! G

Voresl o Jols

Yoseslom

QW8S cwyp y (Jol Ol pad g Jolay a5 5l eolainl b Jolss
ol 81 Jolss j0 oguge cuel 399 sl by, a5 wisls )lid den o
Gt Jdo (TV-Y0) 050 (o0 by o o0 Gl (2 4 De
L Pl e 5 Joles Sl yad ol Sliind ol Jins
L wlin o5 cul aan £ Gl Sow yo Jolw asg 3l eolaiul
a8 ilize Jolas slo Cund 9929 b &5 aBL (o0 pl> Ghagh
o2 5k g 0ol 485 (plle 105559508 IS55)9) Sglite 3l
Sl 3l el 35,8 I35 1y Jolss 351 63l gl
aisly olpl odlac Glejen (oLal sgd oo el ol aiss
CisSl bl igd o Jolie o U cel
S3 eslaial 3550 (65 550 Hob 4 Sl el g8 Rl 3 Cenl (Sees
O azg L U(YA) s pals 1)es > sl glowbl pas g 03,5
Jo> Sbos plal odlae Slabisl Suales 5 oolisler asyl
0555 0 long Coenl 5l Jbhe Sl Cuz Jolis ISy 5o
iz a5 ol 51 ey Jolss St ¥ 5| S Vil il oo
OMas ololal Soles ol38l 3 Ollac Costs o Jolss asw
(Voo V) oL 5 (655 o358 Slindiod U n aily oo e
wals 5les (VAAY) o) Kee g WS 5 (Yo v o) o), an g ¢y S
= ol ade o)las g bobae &I,36 L & Jol g ol e
Jgb (48300) aul> y2 50 1 ped o5 Gl e o 4 Sl
Slidod )0 (N=A) Lo diged oS x> Guizeed 9 SS9 0)99
Sae b Sl ped 4 Lo Yleisl (Jolad dgupe a5 1> ail 553
o o i P o s Sligios 2515 5 55 Vs ol
(N-Y2) Wles,S° 5,155 1) Jolss
o sl ol cogasl G o ol ol ol gy b
by Sl yed J3 45 55k el Dglite ])185555 00p0 s

Al as ol (Lt @S5 ool b il ly Jelows (y503] s
b @l L) 05,5 (V) B9e3Tm 03 Tten) Oloj (shelss
o s3T5l cnlpliy (P=21-F) 092 o me (s ol
89251 m 5V 093] Gt e0903 e SOl analiie sl by
aad e (lid gl (Y Jgoz) ol oolewl by jo 1o 1ioes jobb a4 (Y
olas uals al> e aw 5l o 0ud caml b 0 Olpss a5
Joline Sl ol ol gl yo Ll (D<-/+8) o5 loline 5 ol
Ossl 5l eslinal b alfais gl avlie slp (P>/00) 350
Lo (Sl izmen (T Jgo2) o ol (g (oS
i) Al o0 Dme b bogd G JolsS aslis sl
5 O Joz) ob ool (V o903l Gy 5 ) 033l oy e0503)!
55 G O3e3l Gt Al e )3 ()1 (e Dl ol (las b
b @ Sod e Jol plle sl g (P=1T20) S)ls de2g Ly
Solas Vo) ygesl o al> o j0 a8 Il jo wily saus ol
sl Sl ol 5 (P> /+0) s canlive b g0 oy g yolins
3o g b el b Jobss oslail ay O903) e Al e 40 0aus
99 50 Jolas o)l La> ¥ 505l ey 0 @l (el (0 ole S

ol slas b

& ~
.

—as Syl 0)9d o Bk 5 U adlhae ol Gl Bae
Ol amglio 5 b o age o el 4 S 131 Jolas p (Sae
&3y o5 386 L BLSl 0 0 e ol sl g ol b o
oo sl aily b anlllas (pyl gl oays sl (sl Jols S5ug
OSes 5 JSa5 5 (V- F) ol e 5 5 5L LIVAY) l)1Sen 4

5 ke cwas Sl e HSU b ol el plesmea (VP V)


www.sid.ir

2 SWas— mas Sy i 0y90 S (B wke gyl

Lb%.ogm )'l 6r&mgw| C;Lﬁi}‘ilqu/\ff

Joles oy Qﬁ‘ﬂu‘%)" RRTSIVET N UV S RN KO Vo
Canline Glos opl g Clas 3939 (F9ls oad ol § ol 5L
Jdocasloas by g0 y0 50 GG Jolay b)) cels @l a3 aS
15 0sz ok el 6l 45wl cde ol 4 ilg e ez
Copplo 5 il (g oy S8 pdey el 00y 5 ciind (965l i
000 ol (6l H0 4 oall dgup el Ol pod oy lake g 48, g0
ot 50 oS sl Gl oS a5 gsou 4 ¢ sl 009 Fogdie
w35 gy, b Gogel nl poepdle b olle by alie a5l
Sl yod (97 9 W3S (o0 (oS Oloj o8 993 Sby 99,8 b Jolas
S op) E9 5l pol Gaghy o ) 5 4 (GHlae- cuae
S (S slroni 115 S o8 Sl s red 4 09y s

(F0) as ol b o Jolie 5 o5liae Wy
Jolss 0,8 Bl b bl yo pol> gl mls cnl 2 ogdle
Y 05e3l om0 el ol Sl g a5 0l (Lt Lo Sogas]
ol P>4100) ais sl S9las saus el g ol 5L oy 5
ool 050 ;5 5ke o3l S s by g0 2 (59, Dl pad Sl aS e
oRlBl 4 Gle (o0 GBS (nl 5o Jols g Bl Jleil LY
sl wxly 655, sl uyed 5l (AU (cras la Bl
Gl 6 o 28 5 dazme (puibojls el S ae
lae- orae S5 Sgnr ol SlbLS )1 508 5 QLIS
Ailgs g0 SMac— cmas piwgw o, Slos Sge a5 > w5yS o L
(smas B (lade g (o (o> il glo 0k 5 ol
304 sl (omas sl el g JUT Corge 5 s (Rl 1,
S0 g Sy Gl 4 095 el (nl 360 e 58 (S5 > ]S
a1y ploj m2 65,5 4 9 Sl e glaly clacl (S Sl
o P et co Saled 0 TS 0 S (5 > la
F503] ol (g5, Dl b (6 8l 36 ogas o (TF) 05
OYUF) L5en o ool gle 4l b Lol ingh mls da
392 Olgzeals (Ve ¥) (len 5 pls la atdl b 5 olyeen
65, Sboe Sl o5 atin 053lgs 3 L Ken 5 26l,L (FA YY)
oor ) skello ploye ol p (ouped (o Al slaoy90 4
aan o> U odwl cews 4 o 6,550 sl ylid mlis 5 50,8
ol gy wiiles Slyped cpl ol Lads 0 ped @lad Gl
Joo e 4 g wiSu (0 35ute |) (Db a0 Ko
9 P92 «B9d Guiod B p 0)ls SlyFen Gudow nl @S L
ol 60,50 snalin |y Jobss 5 ol s 5,50k ,50 of)Ken
3 S plail o Shee 5 Jolss' (59, (SHae—(cras Sl o3 ]
9SS (o p (SRS (2ol VT g atia A un Jhaia 5 (LSS L
Ge93 b Slgeal Jodo 088 sloml Ll ol 3 (60035 il
& 9% sk 039 b 9 (A833 VD) (a3 o5 Gloj ke Sl

pas ol el anils Wl b s Cand (5508 Jolbss 030 ]
4Ll 4 Sy sy Jobe L sla (03] o Jols o ()l
Lol sl 292 s & gy oo oSy i plail o Shos s
b o Jobsy avglie 4y oot plosil cliass =5ST.YY) il oo
003 ol g llos (gl alie (Rl g w by el g S
col b o 5 sl b (Gogesl ass sz W 03,85 5155,
4 58k o biae (S g o5 wlesls Glas Slidod g oays
Ol 0 0) w8l oo BT 5 e b Sl it 2R VIT e
OloFeen (V1) (Sen 5 (Sgp slo a8l b Godow (nl @l
Ol 5 gy el lsanl (VYAR) ol jins o b
S e la cecdlsgdion g 4 gl s 2STwis s (bl
PP N Sl ey ool ple a5 (i ol L
e ooy e 4 Jele (nl g AST (o0 Dgd 09 S p b L,
b 558 SIS o g0 S ey (reizeed 055 (o0 ool
mas J5S (hes 2 Sl (Ses Sp e 5L (59, obin
wos el Jn e b e ) Jols Soles po 9 Dyad ( (Slae
PR P 5)l0 (e D9l 0,5 A1S ol e (0 F)
2Ulss aS o 1o 0ezg Al VY-NVY g ligel il jo 5 8 g
333 ez gl el dn S e S S sl Jobs
& (&5 asls g (Mas uae  Saalen 5l 09> 5 p b
@ ool yig baas yo Jelge (nl Coenl a4y azgi b g wlo )55 5

)18 e Jols 5 sl Judo e
O b Ll Gl gl ol el (See 0l Slml o))l pas
S5k 45l G 0 Shee S I (36 (Dlde orac o>
Aol atlg p ead o] DA 4 a5 b o Jare o>
5 S o A Gl s Wl (o 0 ] 5 2
2l slagSl o 1) Sliss plail Jd casS sgame slo punsilSo
3 Jlad 00iiS dgume (sl il ] 51 o a0 ks S >
2lp o el cel o ASL Guile; Bl 4 b Jade 1L
Sleper o5, wnlby yo b ool L (YY) Wgd oo b o]
pas el asily so (S0 el 5l U slo 058K ol ol
Sl Olee b b e lag e iz sln b plail i oY o)l
1) hlie plast ogilly jokay 4zl ;5 5 095 (5 lnisl &5 25l S
Migiod (i (VF) 403 5 ol il e
sl ad,b g0 slo el b go (o el il o] s o LS
a1y 000 ol plaul (Sauo o] ot aS WS oo ol
Sblix )3 0aisS ez i Lawg &5 S pas b agl 5k
4 (YF) aeo oo il conl ouls dloul oays ol Juass
Ll Gogu> U (e cae (A5l Sy ped s (re
ol g gl a5 1z aed (Rl bss ey o hyJsls [,


www.sid.ir

VPO o) o g b 5L

“.‘i; }'..Jli. .‘“ O)Lm':) . AO)BQ

O pas ((Hae- cvae (el 0)93 Sy Jlis 4 &5 (59
25 Ol b g el 5l (220 Jols

e‘o)ﬁs s.'.u

g Woged S8 L hagh (pl yo a5 S5, adS I LG o
Mt (owgd B ollils (23559 pole caSails (LSS Gizren
Glpols (S19,08 5 i LS gyl 5o ) Sen cux 4
FINO b o b sl alid 5 s (UL 51 458,51 s

e

References

2reS JSen 56 pole Geind )0 a5 2wl Wl (oo (2o oS

el 00l gy el (2 ole SO 5l o
ol pae el 5 plail o Slee 5 ol ols olis mls S 50
aan ol am SHlac- owac Sloyei a5 05l o b g0 0 Jols
Olrz ) Jols ) pae (ol by slo 0 peS S 25 L Wl (e
Say e D9d 99 8 (59, (SLeSs JobS Sgnge Sl g w5
e a4 byogo yo 0 Jobs o)l o i oo SO clldS )
Sl yed b aS cpl e 0l B aike g Lads ace sl )55l
@ 009 (S S0gpiie U (Gl oaus ol (b o Sdlac— ac

1. Kofotolis ND, Kellis E, Vlachopoulos SP. Ankle
sprain injuries and risk factors in amateur soccer
players during a 2-year period. The American Journal
of Sports Medicine. 2007;35(3):458-66.

2. Konradsen L, Olesen S, Hansen HM. Ankle
sensorimotor control and eversion strength after acute
ankle inversion injuries. The American Journal of
Sports Medicine. 1998;26(1):72-7.

3. Hertel J. Functional anatomy, pathomechanics; and
pathophysiology of lateral ankle instability. Journal of
athletic training. 2002;37(4):364.

4. Willems T, Witvrouw. E, Verstuyft J, Vaes P, De
Clercq D. Proprioception and muscle strength in
subjects with a history ‘of ankle sprains and chronic

instability. Journal of athletic training. 2002;37(4):487.

5. Riemann BL, Lephart SM. The sensorimotor system,
part I: the physiologic basis of functional joint stability.
Journal of athletic training. 2002;37(1):71.

6. Hald RD, Bottjen EJ. Effect

feedback on maximal and submaximal isokinetic

of visual

test ~ measurements of normal  quadriceps
of  Orthopaedic &

1987;9(2):86-93.

and hamstrings. Journal

Sports Physical Therapy.

7. Baltzopoulos V, Williams JG, Brodie DA. Sources

of error in isokinetic dynamometry: effects of visual
feedback on
Journal. of Orthopaedic & Sports Physical Therapy.
1991;13(3):138-42.

maximum torque measurements.

8. Gautier G, Thouvarecq R, Larue J. Influence of
experience on postural control: effect of expertise
of Motor Behavior.

in gymnastics. Journal

2008;40(5):400-8.

9. Asseman FB, Caron O, Crémieux J. Are there specific
conditions for which expertise in gymnastics could
have an effect on postural control and performance?

Gait & posture. 2008;27(1):76-81.

10. S6derman K, Werner S, Pietild T, Engstrom B,
Alfredson H. Balance board training: prevention of
traumatic injuries of the lower extremities in female
soccer players? Knee surgery, sports traumatology,
arthroscopy. 2000;8(6):356-63.

11. Tropp H, Askling C, Gillquist J. Prevention of ankle
sprains. The American Journal of Sports Medicine.
1985;13(4):259-62.

12. Gstottner M, Neher A, Scholtz A, Millonig M,
Lembert S, Raschner C. Balance ability and muscle
response of the preferred and nonpreferred leg in soccer
players. Motor Control. 2009;13(2):218-31.


www.sid.ir

2 SWas— mas Sy i 0y90 S (B wke gyl

L Caogiuan 3l (g Sl 9 (Suoul L, alxo [VFF

13. Matsuda S, Demura S, Uchiyama M. Centre of
pressure sway characteristics during static one-legged

stance of athletes from different sports. Journal of

sports sciences. 2008;26(7):775-9.

14. Barone R, Macaluso F, Traina M, Leonardi V,
Farina F, Di Felice V. Soccer players have a better
standing balance in nondominant one-legged stance.

Open access journal of sports medicine. 2011;2:1.

15. Leslie M, Zachazewski J, Browne P. Reliability
of isokinetic torque values for ankle invertors and
evertors. Journal of Orthopaedic & Sports Physical
Therapy. 1990;11(12):612-6.

16. van der Wees PJ, Lenssen AF, Hendriks EJ, Stomp
DJ, Dekker J, de Bie RA. Effectiveness of exercise
therapy and manual mobilisation in acute ankle
sprain and functional instability: a systematic review.
Australian Journal of Physiotherapy. 2006;52(1):27-
37.

17.ErgenE, Ulkar B. Proprioceptionand ankle injuriesin
soccer. Clinics in sports medicine. 2008;27(1):195-217.

18. de Vries J, Krips R, Sierevelt I, Blankevoort L,
van Dijk C. Interventions for treating chronic ankle
instability. status and date: New search for studies and

content updated (conelusions changed), published in.
2011(8).

19. Hrysomallis C. Relationship between balance
ability, training and sports injury risk. Sports medicine.
2007;37(6):547-56.

20. Plisky MS, Rauh MJ, Heiderscheit B, Underwood
FB, Tank RT. Medial tibial stress syndrome in high
school cross-country runners: incidence and risk
factors. journal of orthopaedic & sports physical
therapy. 2007;37(2):40-7.

21. Glave AP, Didier JJ, Weatherwax J, Browning SJ,
Fiaud V. Testing postural stability: are the star excursion

balance test and biodex balance system limits of stability

tests consistent? Gait & posture. 2016;43:225-7.

22.Gabriel DA, Kamen G, Frost G. Neural adaptations to
resistive exercise. Sports Medicine. 2006;36(2):133-49.

23.  Webster KA, Gribble PA.

interventions  for

Functional

rehabilitation chronic  ankle

review. Journal of

2010;19(1):98-114.

instability: a  systematic

sport rehabilitation.

24. Clark VM, Burden AM. A 4-week wobble
board

onset

exercise programme improved muscle

latency and  perceived  stability in
individuals with a functionally unstable ankle.
Physical 2005;6(4):181-7.

therapy . in  sport.

25. Paterno MV, Myer GD, Ford KR, Hewett TE.
Neuromuscular training improves single-limb stability
in young female athletes. Journal of Orthopaedic
Therapy. 2004;34(6):305-16.

& Sports Physical

26. Kidgell DJ, Horvath DM, Jackson BM, Seymour
PJ. Effect of six weeks of dura disc and mini-
trampoline balance training on postural sway in
athletes with functional ankle instability. The Journal of

Strength & Conditioning Research. 2007;21(2):466-9.

27. Samadi, Rajabi, Alizadeh, Jamshidi A. The
effect of neuromuscular training for six weeks on
dynamic postural control and lower limb function
male athletes with functional

of  Sports

ankle instability.

Journal Medicine. 2014;5(14):73-90.

28. Sato K, Mokha M. Does core strength training
influence running kinetics, lower-extremity stability,
and 5000-M performance in runners? The Journal of
Strength & Conditioning Research. 2009;23(1):133-40.

29. Hale SA,
LC. The effect

rehabilitation program on postural

Hertel J, Olmsted-Kramer
of a 4-week comprehensive
control and
lower extremity function in individuals with
chronic ankle instability. journal of orthopaedic

& sports physical therapy. 2007;37(6):303-11.


www.sid.ir

VRV o) o g (2d 5LI

“.‘i; }'..Jli. .\“ O)Lm':} . AO)BQ

30. Blackburn J, Prentice WE, Guskiewicz KM,
Busby MA. Balance and joint stability: the relative
contributions of proprioception and muscular strength.
Journal of Sport Rehabilitation. 2000;9(4):315-28.

31. Cox ED LS, Irrgangll. Unilateral training of non-
injured individuals and the effect on postural sway. J
Sport Rehabil 1993;2:87-96.

32. Matsuda S, Demura S, Demura T. Examining
differences between center of pressure sway in one-
legged and two-legged stances for soccer players
and typical adults. Perceptual and motor skills.
2010;110(3):751-60.

33.Fousekis K, Tsepis E, Vagenas G. Intrinsicrisk factors
of noncontact ankle sprains in soccer: a prospective
study on 100 professional players. The American
journal of sports medicine. 2012;40(8):1842-50.

34. Doherty C, Bleakley C, Hertel J, Sweeney K,
Caulfield B, Ryan J, et al. Lower extremity coordination
and symmetry patterns during a drop vertical jump
task following acute ankle sprain. Human-movement
science. 2014;38:34-46.

35. Lee AJ, Lin W-H. Twelve-week biomechanical
ankle platform system training on postural stability
and ankle proprioception in subjects with unilateral

functional ankle instability. Clinical Biomechanics.
2008;23(8):1065-72.

36. Stevens JA, Olson S. Reducing falls and resulting
hip fractures among older women. Home care provider.

2000;5(4):134-41.

37. Akbarnezhad A, Koneshlou S, Baranchi M. The
effect of 12 weeks of functional training and different

periods of detraining on dynamic balance in elderly
men. . 2015.

38. Holm /I, Fosdahl MA, Friis A, Risberg MA,
Myklebust G, Steen H. Effect of neuromuscular training
on proprioception, balance, muscle strength, and lower
limb function in female team handball players. Clinical
Journal of Sport Medicine. 2004;14(2):88-94.


www.sid.ir

