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The Prediction of Elite Athletes’ Chronic Ankle Instability Based on Postural
Sway'’s Risk Factors in Jump-Landing and Lateral Hopping Tasks
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Abstract

Chronic ankle instability has defined as recurrent ankle sprain, so that 40% of injured athletes after acute
injury despite of receiving of adequate rehabilitation, suffering from this instability. The purpose of this
study is investigate of postural sway’s risk factors proportion in jump-landing and lateral hopping tasks, in
prediction of chronic ankle sprain occurrence. 25 ankle sprain injured athletes and 25 healthy athletes
participated in this descriptive-analytic study. Six variables (area of sways, path length and velocity of
sways in jump-landing and lateral hoping tasks) were measured as predictor variables, and we used to
Logistic Regression test for predicting. The results of study showed that path length and velocity of sways
in jump-landing, area and path length of sways in lateral hopping had statistical significant proportion in
classification of injured and healthy groups, and the model classified about 77% cases correctly.
Therefore, athletes with ankle sprain history have less control of posture than healthy subjects in jump-
landing and hopping tasks and have higher risk to getting recurrent ankle sprain. Also subjects with chronic
ankle sprain have less control of posture in frontal plan.

Keywords: Chronic Ankle Instability, Control of Posture, Path Length, Jump-Landing and Hopping.
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1. Foot and Ankle Disability Index 2. Chronic Ankle Instability 3. Giving Way
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1. Foot Pressure Distribution

58


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869/acadpub.jsmt.14.11.63 ]

‘ VA0 Sliesls 5 5lgs V) o5t ccs sl 5 oins oy Lias3,

SLSS O gl e T 3 sl e gl LT sl | 0551 450 ior e o505 0 S e
(\ J&J) (\9) .LJ:L;G C,.J Laosls 9

liqf)l;:.é@j):aliu:‘_;)):)}—jﬁg}gs}ﬁrlau‘\,?yd.\Ji.i

38 o B Ao SIS hn gl ) e Bl Y AU L Sl il e S50
S s pshan o sl Sl S S a3 38 0s padeas sl Sly ST S5 5ba)
sdidml L S5 Sl Do ol am (S35 a3 S g oy el S 3 L OT (555
oaws 535 535 oo i Il 31 53 ediseal 65 5 b L sdilloan L (555 5 cpaome 055 3
Lis a5l Ve Sdews | 555 sl ol gosasl olKauws (g5, 353 Lameds ol o 355 L5 Sogb
B8 4 aalllas g s se sl slee el Sl 5 Ao 1SS e w Dsa3l S

OF) (Y J58) 1o

144


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869/acadpub.jsmt.14.11.63 ]

gl OS5 55 8 o e ML

. e e (P . . - o s . 5
@Hus)u@)}:u&u:d})w\?‘mﬁ)ﬂcbﬁaﬁxﬁu

™)
Y = oLl Laxls Ll iw 5o CAlL o5 8 (6l solubd Gl il & wf;l?a Slae pos
Oa3l ) 5l e Sitezd O S5 Osesl Slaas s ie Cule 51 Olaabl 5l 55 YVAYEON S O gasles
5 s Solee 3 03 GLaaS S mss b e, pSUn Sl ol ) e L
Jols (Jde l ad plomil s b Llaxils pase o el 028 a 535051 LT 4yl Jlel el g
J}Ja cLAQL.uj.a cla.a 9 b}}—&ﬁ Q)L«J BE Lédl.wj., Cf pr 9 s J‘}L cL@QLﬂj) c)a.w) Rl JMZ
Bl e i hes et oS Je g (Ll i Solge o3 Wil o s e
o3y ;3B Jhe das e Ol &S (XZ (6,N =50)) =16.36,P < 0/05) 545 st el
22,5 IS L e ) S el 5 Log 025 IS ase el ol S L b
L Jte 4l 5 03 5de o 5a ;5 Hasmer and Lemeshow o .5 E amer LS plets Loy
Jde .L:.lU sy OLES /20 3l g lsbixe daM Sldis 035 58 55 5 P=0.35 X?=1.67 p3lie 44
Loy YV/A 5 (Cox & Snell R Square) asjs YY/A o S sba Jue ool ol S
Gl 53303 Ao s VEIV 53 S s 1) (o e g5 Ol b ls (Nagelkerke R Square)
S ke e B T e Y Jsdr 5l sboles S Gunaid mos sba [ Wl 5 sdised

S0l g Co 5 e Jsb als) wnils Jde 55 bl blae B g Gurin Sl i

1. Jump-Landing 2. Lateral Hopping 3. Path Length 4. Velocity

FA


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

IFA0 Ol 5 5l Y osled g9l 5 B35 b s gk

i Gla o G Soles 52 bOlus s Jsb 5 WOl laome atld w55 & les
Ve ? il o pb oS 3 358 oy Dol 53 BOL g s b page (el f 85 8 00S
S oS ols asasl 1 mi ol O dzils cpage el S &S e o gel als OISl Ll
Jelse en J xS bandl il anils i el Ologs e Job 30l Jlel Al e se s o
OLE &5 55 G 5l S 255 o Doles 53 WOl g s gl /8 Jlanml b s 3 S0
sl Jlaml S a4 i h o Sl s Wiley Co o o3 dels SO il Lo das e
Gl S dlasl oo Jhe 5 s 3l fes J S L adl eSS 1 pese el W S350
Ladla gt Jams 53 doly SO GRIBIL das e DL (Gl e Soles L3 allayh baoes 2 ld
e 53 Ko 5l e den J S L andl S 25181 e el s Ssa3T 2l el it ol
Ol a8 35 G 51 i Sl Gl Dolge 5o bOlas s sk a3 6l Vo) bl a2
Sl Jlaxsl iy Al Vo) (bl i ol 5o laoluss e Jgb Silssl asly a5l das e

S NS Je 3 K el hen IS L g 0 !

Rt B el 2 g el s e i iy 81 S O £ gl Y U

&Lﬁ ch..: a4 JL.\ia ‘5&:'- u..a:-Lfn
Cl <l . B ,lAie

Cﬁ‘g ‘5J|>\;M &5"5' J.“‘g )L:.'.a ﬁ.«'v.‘.'.»

V/veo=\/v o) V/ean WAV \ V/4Y v/vee v vee <@J"f'°g_;k':‘)’)f:’_ui‘ﬁ.bl““f"]ﬁ:"‘u".'u
V/oeY=1/v V0w Voo § FE oY \ VY ey Ve § (P‘;L?A)Jj}_;_d;ﬁ ;)Lw}; . °djl¢ u.pl..«
+/AY-0/4A +/4) o \ o8 /¥ —+/2Q¥ Gra oo/ adB)s 9,5 5 5 Ol i Cos

k) il g Oles e jaxtls
V/Ove—y/ o0 Vv o0 \ Y/Y ey Ve ¥
(e
- ) il g Ol s J5b
AL VAR AVARR Fo/ay \ ¥/% /KA [ev¥
(G
v /AA =V/ Q4 \/+ Y + /YA \ \/0 o0y VY (,udl.“.a/@l:)dgl;u:.@zgug G

*P<e/05 5 TP/

Sosba 3 Il s ediscaml 03,5 53 3 amaly Olug o, Sb dlie s Coenl 5l S
sl G 5208 S Solee 53 s il B 5 el s sl g3 s aenl Ol Sl
3 Ol s Wl s etiseand 058 53 bl e ¥ dsds 5l aS S0 58 13 anulio 55
Skl golsbas DoslE Ol g s a8 b Dol 53 e s o B G s LS

AL J s bl 3 B S e LG 53 CALey S Cins 6L S Lil5 e

1. Area

£q


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

gl OS5 55 8 o e ML

Wl s odsaaT o 8 55 53 amylim s 5 gilsim ol Ol )3 DLy g 4y lie Slp Jie J B Y Jgdr

Clﬁ-* a3 u_alful _ oL
T,lMs 5 oNbe Loy S
&lslxs a3l s,lll R
an \O/e ¥ (,JL.Q = P ol ys - s glaole g
YIRS -¥/0 A =
\O/Y ARVAl o S s (o den)s s
AN YV/Y (.JLA oo ol g A eliB glasla 5
QAR =/ A -
\Y/) Y¥/A PRV (o den)ss
Yo/ AKVAY L &?Q)L@AJJ ﬁ)u—&\b LSLAOL\A).‘
ey -¥/4 fA r -
¥/ T/ odsSanl (o deo) sl
N - o AIVA AAVAl V'HM fer les s b Al ol
VY/A fA/O odg s (o doo) ol

b s solag b e (Saupmn Lol S das e Ol Y s Sl Jol ol
Il VJL...: J\ﬁ\@@@c@b&%}b}}—&ﬁ <sles 93 A 5> (5 A X s Lgl.a&l?-‘\ab-)

(Y’ L}g...l) Ji‘o.}ﬁ

1

O

¥

Yo

Y.

Y ]

oS T oS | oS T oS T
X o945 Yo95-n Xl er Yilr e

Y 5 X a3 sk 53 la s geT s Ol (sla o Silie 4 lie ¥ ST

Z..J‘).) )L.:J @)j: Lﬁ.f.\;.:.’ als dL\:«_V oJiJg_,\?wT J‘JB‘ DL &Li&_ﬂs )L.:J L EFOR LJ<.:.> dj.b )‘
Sl 8l o o3 b gl oS Sl LSS s e 3 ol 35 e Jlasl 313l S
(F US2) dab T o 8515 siome o el ot 5 ma s


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

IFA0 Ol 5 5l Y osled g9l 5 B35 b s gk

Pl 335 e el L33 55 ol ST 5D w5 6o Sl (614505 o 4 el S1LF S

e
o s A bl b el gbole g Gl sSBas e o n 2 Addlae Cua
5 andllan (gl gaate (slags Sl 5 LSS o5l vl pose Slacn sl § 85 Sm i 53 sl
ol e Ospp el Bse V) Wph e eslinal paze (HILLL 3 Sl glas st ks
23 el ol 4 byse sla St ) sl <S5 LU o)l dad ol el dagg il
o oS 5L CAL o5 S blods 518 J5e by o ol g8 03 5 (oo ,Shoe sl
53 mal U S Gla, st o Vsl &S Col ) Gie 55 adlae ol s Sl
SIS ey 8 Sl edE S1h s s e 55 T s S b el S 505 sbasles
0 3B a3y Jelse 31 Sl slea 45 sl 0l ol dallas sl izee Sla el
i dmw s 6l by eSB ol pluls ol o3 CAL glaotiS oS 13 51 do s VWV s> (sdudib
adllae ol laanl ool Jis el S0 5 SISk b S, daw s 5 CAl Ly 5o Ol
Sap o3 13k Jele Dpea KI5 e 355y Soles 53 L S e L3k S oS 55 O 51 S
VY s Soles s ole s G e daly ORI L olew tEh oS s Wa iy ol
ool S A Sllas 48 el I3l S 201 1y e el W g ga3T 55ls Jleas| S Ll
b o Ll OA) clals sl (g re aeal J a8 5 3 il S ole g G a8 4 Lles S
b 53503l plas menly DUl o Wi 3 oS ol 0l eslinal (63 Shae sl 1 andllas
eole s o b gagesl s oS 3l sy dlal l plply S e s | ol g

Alazils glasly il )
Sl b oLl Consds 55 Wl g e (TF) 0L 5 sl Slallls s b sl oyl
O3l S35 o a an o pla L e e (S5ILLL L s3I s S sdaliie 5 i S Lk ys s 53 e

ol ck.»: S 2bSS sl r@ sy Ladi.sj,aﬂ el .l glanl 2als amul Gl sl ¢ oLSS

V)


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

gl OS5 55 8 o e ML

CAL 5131 aS w5 S dalie 5 ool dde dlasl Ol &S o35 0 w0 oK 55 cpbsm
O Jlzml s 45 Wls o 055 & Cond 6505 plralsr s :SLe 5 COPY (sl lrasl
08) Cd 5 S o el 31 (K0 6l SOILL la el 55 Sl @ sl bl pl xis 5L ials
335 S 218 el s S b (YD) oL 5 Sl Slalas =B ol sl (roan
St Gl (e 555 oK 5 Gt GOl s o 5zl sbOLy Saxls Gl
(o Wl S aallle el Gl IS jatls L Sl ST (Y0) waes Gl gl
tdiles S (s S o3l JLis S e gl plralr sl $lp 5 Ao S esliad L1 el glaole s
o el om0 1) Jl gl slaOle s ((1489) OIS 5 oo wile S Sty s S b
Ll LYVl 5o s sl bOley Co w3 slbscanl Pl s 8 o tias 0L dnllgm 5 L S
Ol Jsb 5o iy SLEE S plralr Lol &8 a5 518 (T UL 5 (p S S
Slbe o5 2 3l glardllae Sl 3 m s L (YY) diten b gme ol St (5 5mep0 2i (g ST
syl Slllae bl W3l 03 s (Sl e 5 a0 sl sl 53 ) edd S3

S o dul 1 andllae ool slaasily
53 B e 535 Solee 55 a3 Ole s e Jsb [ pSB 035 e candlle ) Sos dL
Soler 5 5o WOleg s dob axli 5o dely a SR L G o e el e
1S S O L8 355 cnl bl oo Rl el @0 sdome (Dl e il = g 5 353 =
DA L e 8 L e el 5 Jlal A5l S COP slatles s Jib a5
U5 il e s b Jls s sl s Jslanl Lyld s COP sladlay e Jsb
asdlls opl s Al s 3l el spe b 3 b (Sos i m 5l Sai 53 33 el 28
5 bl J xS Al Ll aSgsbar 035 S5 1, (Y0V)) 0l an 5 dlyss slaanl Ol 5
et Jgb G 2eS el IS LA &S Ln S OIS 5 e bl L 0 SO
Ll an 555 ol oS yls 815 53 (6 ynte oSl skiS (J& 55,0 aola s 2l Co 5 A0l 5
adlls 4l 55 (Y0VY) OLen 5 gl Sladllan s (YY) das 513 L e o el 5 5ma)3 1 3130
e 305 Il S s ) Sy 3 1 mmnly J2S sla rell LT Ll kS b, sl
05,5 33 5 Subslias jb 4 LOlug Co w5 e Jsb (Ol g AU &S W S 5518 5 anslis

1. Center of Pressure

\Al


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

IFA0 Ol 5 5l Y osled g9l 5 B35 b s gk

Al cnl o LOLas (£ 0058 Al or el it 00 S e 0SB (T) el slis
Aas o LY 5 X g 53 15 Lol s o el 4 S 5 53 1y SLid S 0 BLE 055t 40 (5 sl
syls Jlaaml iy ol S daOlo g s 53 dly SO 20l 580 L osls OLES anlas ) (slaaily 2l
Solee 52 S Oluy kb glls Bl s (Golew S 1S ) age el b 305
dslie 4 S ladllae ST glaasl bams cnl 350 SV LT 3 siome o ol 6535 ot il 53
5 dhss (Yor8) OLKes 5 Wy daxl egls il dlanstls oo wnl 5130 53 el Ol s
S5 de Sldlas 45 ki (Yoo A) 0L 5 05 5 (Y F) 0L 5 Slake (Y1) ol Kas
Sl Sl el dddlee 5 Wsg atls S 6o Shae sla;lee 5 il Ol s w oS e
sl s Yol as ol Jaslize (Y F) OLKes 5 o sola TVNS E e PRI R =N

(FAAY YY) il & plie e b g SIULL gl 5 oS & gad 35 5 el Sl ol
— s e 55 5 el Ol oSl lamslie oLl et ) 53 s ar s s SIS
S sp Il 5 ediseaml Glaes S o Sl e 5 35 S Soles 3 s it S sl
35 O A Al e il e s s B ol 0 g el Ol sdalis
Ll o el ol Sl 48 3ls Jleas) ol axils gslsbae (golel ol stusan] ooy S
4l ol Aol 55 Al Rl e 331 s I3 e 53 Slas S GVl e (58
S sl sSIal lls 33l as S a8 T s S o, Lal (T F) 0L 5 J Slallles ol & 05 e
2 Sl Jous s (e s34 Sl 558 b s Glaole g i
Cins S b JB I8 ctlae (8580 Slstl b os el Waa el 3130 cesls Ol Slidiss
SLEs DS e s G b3l (Y0) 358 e Aol andllas ol glaanil 5 Aies axlye SMLae ool s
ol s e Jlesl Lol b LS >l ad s Lis S35 (rhe Bl 0L o3l 3131 3 oS
el Ao o e T 8 S35 1l sl e 00 sl pslES I LS LS e s
st 5 o g Ssles G 5o b e el 4B L 131 Gl 015 el b AL s
Sdoea o el 4 Sl (1 (5 Jletl o & Ll (658 LS Wl 33 4 o 0358 O
mas 3,525k 05 Saal b lew sldod iS sdysns] GLOLKKS &S el oyl =l e s
s sl dols g 5L 3550 sitw i g sla S g5l S s Al S °Ji3=.~:-j <s\.)hsl SRR
eliol b A5l Sl Jlesl o go ol S latsds cpl o gt g s 555550 Ol s
O35 5 dalad ssg 55 S0 Lol S et L2500l Ll s dans (plpl pd fade o
035 a3 o 55 Ll 3 ol oS (3 Shas slac s 4 a5 Do L) slacansy 3 L ¢l

\a


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

gl OS5 55 8 o e ML

S90 Oadh i by s S Cla,.a W a5, @i OLb Sl G &S sl Js ol

53 Bl 8 el (5,0 Shss s Ol paass Sl jes 01 e Clpe 5 conl s

S 5 A

63 See glac e 53 el Ol gl Sl gl o Jalpe S Ol o addllas slaal slos
S ezl 03 8 03 Splete 5 Sduadh Sln rmbie Slaim te W5 il e 5 35y
Sdome 59 0 3 LS}:-<:~:J¢ 5 olules L}«é}\ui..:.; BRI AR WG 3 Lgl.a{)j.aﬂ by 5o 5 sl V)L.,;

10.

11.

12.

13.

14.
15.

16.

Ky 0 a5 QLSS 5 Ol

&b

Levin, O., Vanwanseele, B., Thijsen, J.R., Helsen, W.F., Staes, F.F., Duysens, J. (2015). Proactive and
reactive neuromuscular control in subjects with chronic ankle instability: Evidence from a pilot study on
landing. Gait & Posture. 41(1): 106-11.

Hoch, M.C., Staton, G.S., Medina McKeon, J.M., Mattacola, C.G., McKeon, P.O. (2012). Dorsiflexion and
dynamic postural control deficits are present in those with chronic ankle instability. Journal of Science and
Medicine in Sport. 15(6): 574-9 .

Hertel, J., Denegar, C.R., Buckley, W.E., Sharkey, N.A., Stokes, W.L. (2001). Effect of rearfoot orthoses on
postural sway after lateral ankle sprain. Archives of Physical Medicine and Rehabilitation. 82(3): 1000-3.

de Noronha, M., Refshauge, K.M., Herbert, R.D., Kilbreath, S.L., Hertel, J. (2006). Do voluntary strength,
proprioception, range of motion, or postural sway predict occurrence of lateral ankle sprain?. British Journal of
Sports Medicine. 40(10): 824-8.

Pourkazemi, F., Hiller, C.E., Raymond, J., Nightingale, E.J., Refshauge, K.M. (2014). Predictors of chronic
ankle instability after an index lateral anklesprain: A systematic review. Journal of Science and Medicine in
Sport. 32(2): 568-71.

Gribble, P.A., Hertel, J., Denegar, C.R., Buckley, W.E. (2004). The effects of fatigue and chronic ankle
instability on dynamic postural control. Journal of Athletic Training. 39(4): 321-8.

Akhbari, B., Ebrahimi Takamjani, I., Salavati, M., Sanjari, M.A. (2007). A 4-week biodex stability exercise
program improved ankle musculature onset, peak latency and balance measures in functionally unstable
ankles. Physical Therapy in Sport. 8(3): 117-29.

Prentice, W. (2011). Rehabilitation technique for sport medicine and athletic training, 5™ Ed, McGraw Hill
Publications.127-300.

Sefton, J.M., Hicks-Little, C.A., Hubbard, T.J., Clemens, M.G., Yengo, C.M., Koceja, D.M., Cordova, M.L.
(2009). Sensorimotor function as a predictor of chronic ankle instability. Clinical Biomechanics. 24(5): 451-8.
Hopkins, J.T., Coglianese, M., Glasgow, P., Reese, S., Seeley, M.K. (2012). Alterations in evertor/invertor
muscle activation and center of pressure trajectory in participants with functional ankle instability. Journal of
Electromyography and Kinesiology. 22(2): 280-5.

Webster, K.A., Gribble, P.A. (2012). Comparison of electromyography of gluteus medius and maximus in
subjects with and without chronic ankle instability during two functional exercises. Physical Therapy in Sport.
14(1): 22-7 .

Gutierrez, G.M., Kaminski, T.W., Douex, A.T. (2009). Neuromuscular control and ankle instability. Physical
Medicine and Rehabilitation. 1(4): 359-65 .

Kavanagh, J.J., Bisset, L.M., Tsao, H. (2012). Deficits in reaction time due to increased motor time of
peroneus longus in people with chronic ankle instability. Journal of Biomechanics. 45(3): 605-8.

Tropp, H. (2002). Commentary: Functional ankle instability revisited. Journal of Athletic Training. 37(4): 512-5.
Simon, J., Donahue, M., Docherty, C. (2012). Development of the identification of functional ankle instability
(IdFAI). Foot & Ankle International. 33(9): 755-63 .

Webster, K.A., Gribble, P.A. (2010). Time to stabilization of anterior cruciate ligament—reconstructed versus
healthy knees in national collegiate athletic association division in female athletes. Journal of Athletic Training.
45(6): 580-5.

\Af


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22520708.1395.14.11.6.3 ]

[ DOI: 10.18869%/acadpub.jsmt.14.11.63 ]

IFA0 Ol 5 5l Y osled g9l 5 B35 b s gk

17.

18.

19.

20.

21.

22.

23.

24.

25.

Tanaka, H., Mason, L. (2011). Chronic ankle instability. Journal of Orthopedics and Trauma. 25(4): 269-78 .
Ty Hopkins, J., Coglianese, M., Reese, S., Seeley, M.K. (2013). Alterations in evertor/Invertor muscle
activation and cop trajectory during a forward lunge in participants with functional ankle instability. Clinical
Research on Foot and Ankle. 2(1): 122-7.

dos Santos, M.J., Gorges, A.L., Rios, J.L. (2014). Individuals with chronic ankle instability exhibit decreased
postural sway while kicking in a single-leg stance. Gait & Posture. 40(1): 231-6.

Soltani, N., Rahimi, A., Naimi, S.S., Khademi, Kh., Saeedi, H. (2014). Studying the balance of the coper and
non-coper ACL-deficient knee subjects. Asian Journal of Sports Medicine. 5(2): 91-98.

Holme, E., Magnusson, S.P., Becher, K., Bieler, T., Aagaard, P., Kjaer, M. (1999). The effect of supervised
rehabilitation on strength, postural sway, position sense and reinjury risk after acute ankle ligament sprain.
Scandinavian Journal of Medcine Science in Sports. 9(2): 104-9.

McGuine, T.A., Greene, J.J., Best, T., Leverson, G. (2000). Balance as a predictor of ankle injuries in high
school basketball players. Clinical Journal of Sport Medicine. 10(4): 239-44.

Durall, C.J., Kernozek, T.W., Kersten, M., Nitz, M., Setz, J., Beck, S. (2011). Associations between single-leg
postural control and drop-landing mechanics in healthy women. Journal of Sport Rehabilitation. 20(4): 406-18.
McKeon, P.O., Hertel, J. (2008). Spatiotemporal postural control deficits are present in those with chronic
ankle instability. BMC Musculoskeletal Disorders. 9(76): 1-6.

Lee, S.P., Powers, C.M. (2014). Individuals with diminished hip abductor muscle strength exhibit altered ankle
biomechanics and neuromuscular activation during unipedal balance tasks. Gait & Posture. 39(3): 933-8.

Vo


http://dx.doi.org/10.18869/acadpub.jsmt.14.11.63
https://dor.isc.ac/dor/20.1001.1.22520708.1395.14.11.6.3
https://c4i2016.khu.ac.ir/jsmt/article-1-175-fa.html
http://www.tcpdf.org

