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ABSTRACT

Background and Aim: Although it is obvious that physical fatigue leads to impaired balance in
healthy athletes, it is still a question that how does functional fatigue can affect balance in
athletes with ankle instability. Therefore, the aim of this study is to determine the effects of
functional fatigue on dynamic and static balance index in athletes with ankle instability.
Materials and Methods: Fifteen volleyball players with ankle instability participated
voluntarily in this study (age,19.4 + 1.9y; height, 1.825 £ 5.2m; weight, 67.7 + 5.9kg ; BMI, 20.3
+ 1.6kg/m?).In order to apply fatigue, functional fatigue protocol special for volleyball was used,
and for quantity of balances the Biodex Balance System was applied. During the study, four
times (two times without fatigue, and two times after fatigue) the balance test was performed by
Balance system (single leg stability testing in difficult level of 4 for dynamic balance and in
difficult level of 12 for static balance). For statistical analysis of data a significant level p < 0.05
was used.

Results: Data analysis with paired t-test showed that after applying functional fatigue, dynamic
(1.600 to 1.838) and static (1.238 to 1.462) balance index had significant increase. Decrease of
dynamic balance, when applying fatigue can be due to a significant increase in anterior-posterior
balance index (1.085 to 1.246); but in static conditions the decrease in balance can be due to a
significant increase of both the anterior-posterior (0.869 to 1.046) and medial-lateral (0.800 to
0.900) balance index.

Conclusion: Based on the research results, decrease of dynamic and static balance of players
with ankle instability during fatigue may make them susceptible to ankle sprain injury.

Key Words: functional fatigue, dynamic balance, static balance, ankle instability, Biodex
Balance System

Cite this article as: Hemn Mohammadi ,Mansour Sahebozamani, Mohammad Reza Amir Seyfaddini. The Effect
of Functional Fatigue on Dynamic and Static Balance Indexes in Athletes with Ankle Instability. J Rehab Med.
2015; 4(1): 63-71.

gy aagid ¢ Sib)y eole olSiliily (il eolc xSl




G110 151805 59 S gt g Ll (Joai o oLl 555 9 (&9 e s puili
2wl b v

¥ ol G el L jhamme « ¥ o}l Colo jgain ) (Ghom0 Cyoud

.OI)._:J ‘Ql).ej .01).@(7 o Kisly 0339 P?l“ 9 PN Sy 8ISl @34..91 ‘:’KP 9 u‘"L“’ W’l o»f gd):f) 697.'-*:‘5]3 Al
5 by oSyl g RS ¢ 5y pole 5 (S a5 015l e S Mol SIS o g wlis gl 0,5 oty
OlrlglesS glosS yml e olKiily (o355 pole 5 (S Sy 02ty (2359 Slage 09)5 bkl ¥

oS>

Slaal g dodio

i 550 4 W o (g3 Skae (S 85 Canl 2 an g () 3 Ul 39 o olls (iS850 55 S s crge (Sl (S5 o ol et 43 51
L e )b sl oS855 sy g Ll Jols sloadls (g9, 2 5Shae (St b e 35 (il 31 i ol e 2 23l 159 Jols
g

B gy g 91ge

I Sa LS Y IYENE Sas 0395 (adlid opio VIAVE/40 46 (5,5 oLS SYIVED/A ()59 (Jls VUFEV/D () LU sl o slyls (sl 48y 350 canddlly 03350
odlii ! w39 (Il it I Jol5 (g3l oS Car g Uy oy (S JSSgy 5l Kind Jlosl jolato 4 03,8 8 1d 5uins ol 55 llbgly (0520
OS559 JoLs o) S50l Job ol g Jo5 303 (S5 Jlasl f g o 39 S50 Sl 0900 31 39 o « 3685 S (o > 5,5
20,5 ookl +/+0 (golue by jiSa oS

o adl

9 (VAYA a0V S s 5l) Ly (Dol (S (adli pd (o)l (iime Linlidl o0,Shae (Sausd Jlosl 5l sm a8 ol Lis 5 cslaygesl 5l ookl b Waodls Julos g 4 jo
5) B el 8 ol jadli s gee Liol38l s 4 Wilg e (Siud Jlesl plim gy Jobs jalS g e sdmlie K55, (VEEY 4 VYYA ) gliws]
o (e ofAee ) (B J3ls g (V¥F 4 /AP ) ali a8 [asls g3 pa Iy me il s & Ll ol rals Jg sl (VYES 4 V/-AD
ik

S5 4o

L e sl 030 33 1) Ll (S yol () oS Wi oo Ll 5 gy Jols (ialS e (S plin 13 b oo 6) bl (gl (USG5l 328 gl olsl
KU

Sl o3t

oS909b ol i ILU b e dbgy Jobes i) Jobas (60 ,Shas  Sous

# IYAYIMIT Al o dy IFAY/Y/V0 Al Cdly > =
o218 09,5 ()l ; DRSNS (o y9 29I 9 (P Ty B0 (Aol G o g cantlidd sl 8955 . G0 (you 3 gwano Oukivns g9

SNV EYAY 10l
hemn.m.64@gmail.com 3 S g 831 w 38T

11991€ )y «Jo) o)Lad . @)len 2)0s * (MANIGT b (iagly — ale aslilosd




- | =

Slaa! g dondo
1 Slig plal o by Cawl JS aoyd Ve a8 ol olis Jlo Yo (b 3 559 4ty YA Jld 05550 VYA 3 ol (e oy
DIisl o 5t (£ VYY) el puy 5 (7 VE/EY) by 53 (B sl JS 7 VURY) (S5 sl oo oyay3 el b o g 33l o
(+/FFD oy g -JOVY 1o ji53) (S0 ol £ (5 ol B0 5 550 Voo e (lil & o +/FA% Lot by o (53,95 @0
Voo el 4 ol YISA JWly sl g ol VIV (o (slagdig ol el 31 b S 53 b o (S ol ol a3 o

ol 1y Jldly 82 slaca] JS 2y FFY 5 (o (slacdps ol 2oy VY Lo SLlS sl Ll o (om0 53 51855
[yl

9050
P ohy 4 s o s labiyg 2 sl ol ol @l Sl il lacdled 5 (b109 13 b e (5] (S5 el 0de &
a0 B8 ol 1) el 51 8505 cut oloj it (B Slacad S0 b dslis )3 5 an3e g5y 3b) a5 Sl
ol FEld b e (505 @ &5 WS (o0 28 Jad S S5k 0 ) el 6l i b g G lacndlly aoyn OF Jls s
b Spae col b g9nd 5 & culpliy Pladlice (29 228 oul 55 el omo coials b s 9 b A0l ggame 3 5 3>

A8l 5)908 (oB5y9 Ady cnl 3 b e 4l ailpSitiy Ll Jlasl g jiy (o) ¢ Jlly 5
M sgie Jabs 1y Jlly sl 2oy £F o il 398 i b Slading b e S5 el muslsls 05 gl
(b (Das (Sas BLulisy 51558 pl8ia | o 555 5399 6o 55 0 ol oo (Dl (Sas a5ke 535 ka5
ol Jlazn] Sal3) g alae hlS ials a5 wbl o 3l Vs auas U8 (el ybilo cilises claciand ) Suj ol |
5 3l o i) s p05 9> Ao b Al pgd dos 3 085 G (Sl 203 V5 45 g bty 3950 cnge |y (S 5l (o
gl Sl ol b)) g (5559 0, Shes 2 (e SIS 51 Jelse 51 (o ploie 4y (St oo 4y (359 pole (laiadil 3] and
s by Dasl 13555 (Mass Sl Gl jlutize; Jolss 51 Slgie ol )5S (05 6 5 (St oS |z Wlasged
oS ol 00 o3zl Sl sl gl Loguas b pliily oy (3,5 did Can Lilie (gl ST 1 Canld )5S iyt oSt
sk bl o (00,5ee  (Sid ol can (90,5 sl Culld 5 S pieg ) OLALEI (6T Al s ( SiS g 5! lslal Jols
K103, 03litel Cunld Cumdy J S e g (Sl Sl gy p Cap Slble g (B)9 Sluped b lapeps sl SSgp 5l lalllas
3 odlisl b ooy g9y sl oxilely culled 053 S ) gy (S Jloel Lailys 3 ol (zals Ve oY) Qe 5 Y555l Sl oy
(S S35 Jlasl J am ol 331 (sbgy cald S5 s mn p2lS (V1+) olylSon 5 s 03,8 ssnlita |y gy asnis
s (Siud Jlosl | oy 53,Skos @l ials (¥+-8) len 5 S DTis s 3135 ol pgesl 1 asliz b 1, ials
5 o DT 058 sanlie (gl o S50 50 LS el oz 1 ool b 1) ¥ sy o ) ol by Lo ssiboys culleb 5 5L
CSus g dlaxio paw 93 j» (59, 32 B)guSIB N il § Soytognl (Saud Jlash il g |y caals S8 (ialS (YY) o Ko
o5 5 Uy9uSIE LM 1yl e oS b 45 03,5 sanline (Yo F) ohSen 5 s - DT s )8 3155 Wl JUS )5 olpe o
o o5 ) Ll b Iy (dine (08 cage (5)9uSIB My yoliiS Sl 700 g asbfaz)d Yo (ol apgly cop b Lajgusd
eMas (Sad Jlasl ) gy (2l 13 5 (S ol Sl 5> Sl ine ialS (YIT) ofSen 5 65 Dlagis o Jlus 5
3 S Jlasl |y Sler alad 3 (e g G231 (V1F) olSen 5 5 DT in)s 3155 o 3,010 53 1 jouls dl
A om by LS5 30 o conallin (sbgy 5 bl Jobs 20lS (V1Y) 2)800m g g5 - O siogad G538 ol 30 Conallinh Y
(Sl o 53 018 ol Sl 1 5950 - Widge5 IS 555 aomhn Sl o3lizl b adge 5 agas (S g5 53 yn Jlos]
DAl Gl 7Y BTV e ool iSTas a8 4 3l 1 ol JymS s Sloj rdse S 45 35 Gl eses 5 oxise
2o s 3Ll gy Slllae el g Wl bl o0, Shes (Kind Laylys 3 ol gl Ladls 1o 0550 Ly & Sl ol
5 (St Ll 3 gy g bl (o5 (sl (3L (o B )3 iy D ey gn 5 & 5y il -l 05 plosl ol 5l
ObS59 3 (Pl sl (adls i 5 (Sud bl b5 o5 sl ()98 5 3)15 3925 Jlubl sb g > L3559 53 U355

¥ Marco
10 RAST

gy aagid ¢ Sib)y eole olSiliily (il eolc xSl



- ]
2 el g @l ogdle & 0K Sygo (g Sliyed b alde 5 (63,SMes (Saud SS5gp ol ealizul b L b e b
o] ilSe el 3 Wl oo (St llyd 53 ol (gl (adld yuis g (gLl 5 WSl oo b e (5255 g Sl 4,
sl sl Glghs b ol cpl 63Kty sl 4l ggamme )3 5 (el slb Aol (b (aien o b e bli> bl b
390 0L b e b lo cadlly by g bl Dol sl (adls 59y 3 )b (Saud b Singh ol 3 9y o0l

85 )5 s

B gy 99190
WA o el )3 &5 ola cundlily pow 6 o5 2 5l 9 ooy 1aed Jldlly sl o5 (ooled oo 1 GRg ol el sl
GBS )y (Bolal Cjgar didg loyS bl g 598 el ¢ Ul S S s > (3L il Jlo ¥ Sl (glly 5 aaly 18 Sl
SeMbl Jols leMbl s a5, Jol dls yo )3 g dlspo 93 (cyls b Sdg0j] Gl agou aals] )3 .5g ,&5 VFF Ll slaw a5
Cands SleMbl olul . 23,5 &l acwudllly 4 4538 claole y3 HLSo5L 4 0dylg slacaul g s lon 3590 13 (Sbj g (ouasud

oy ol b e > caml b ol ailo 4535 oo £y a5 LT ales ) 505 42318 S ncandllly 1 coolaed 1aeS s oyl 5] ol
2o 4263 ool Al b g 2039 rme 5 g ol s 3 ol SDI> 4 (9381 3 g Al b e > (S il b 5 o)
B Gl 35 ¥Rl e gl 5 bl 03,8 Sy slaciudlya 5] oolitel & ygome |, el &8 izl

9 )5 Wb sl b o LU (165 Cunnlyign jud lawgr a8 W bl ,a5 Y ol odile (Bb Cundllly AV (jlo | pgd als yo jo
cbae » S o9y il pluebl (dlp 35 s 93 5 SV pped 0,0l S B 4 (268 g pelul 2 3] el o )bl a2
HE (F938 5 TOB ()l S OB IS (5 e el dw (o859 Canl g8 Lawgi o5 l0LL Car g 4253 e 9 QLSS
Lol i 9 s ble lise 9 5yl ) Ve ) a8 QB s o ol o plosl Wliios elal . 85 g0
L @ Mk 42 )3) bl sl @ gl slo (agoil 51 a5 10 slasi oled 5 it ol gy o (s> bl o e Vol a8
b cold) p38 (35 b g g G5 he) 9 B I JolS MLl L wogy 3 3 <85 4 hle & (35 93 588 A g S8 V0
(ol 0xel N Jgdn p3 gl IS Claseiin) s o 54

(N=Y0) Galiosi s 39031 Claswio 1) Joua

Sl Jilas FYLRECWP I O | Sl oad L
Y YA V- Va/fs (Jw) e
V¥/5 OA/AY AN VIV (0 55945) x50
Vaf/a % DIYA VAY/aY (io (Hilw)a
VoA s /o0 ARRIAYS (%0 W)L Jsb
A Y A v (0 (stilur) b gy $iSIs
YYIVY WIFY \/g- ARZANS (22 50 50/ 0 5'5S) BMI
av fV/¥ YAy ov/-o (a8aBs/ 0,5 oS/ yid (o) VO2max

Pl Jsb ce,S03181 oysmjl I JLly 0315 03 Slas (Sind (yg0jle Sy 5 s SleMbl cud 45, ) Limgg pbl sl
L VO2Max cySojlul cae 25 ogeil M Lo 55uS)sdy i 8 pgeil « I 50 (b s goil I s

" Andre leumann

12 Medial Talar tilt test
13 Lateral Talar tilt test
14 Anterior drawer test

11991€ )y «Jo) o)Lad . @)len 2)0s * (MANIGT b (iagly — ale aslilosd



sV

- | =
ot s o8z s ol ol g o o8eane T sl lej s 5T I iy 81 s gl I ARV
5 oslizl (7 ol S )le) il

B 0pol B s XS B S5 o )3 diles e g9y Cudy 4 A dilgs b Sagell Sl lunl ) sk s pSeilul sy
e 93 b g g (Sog0il o (dly i g3 cpl G dlols b (S CMe Slo by Ml IS S8 Jlias ise oV SBs
Y eS8 ol g0 o alol plsie 4 ag Soge]l (s Jbo S0l o 0nd dlme (Sile g < b 4B (5o 5 (50l
10 5,8 oslizal (Saus gy 1 o2%)

S & sy B S5 S iz ol o 39 Jllly ot 5 (60, Shae I s oalinal s gl 2 o8 (S S5y
() in Vo T BY S Ve Mm (Sl 2505) ol oo Jols 55 4 53,80ee (St g S o oS 28l
ool Cowds g5 oy yiSlas liae b odlitul Y S 0 b gd o alold lgie 4 Slios plul Job (390l o (sl cal Jlgie
SSgy il isw a8 15,8 el ((Siwd JSSgp il (iso) (o Sl topd B0 duobxe Cqa cinjls by oKy 1 el b
33,5 oo plonl i YIS X OIY e Sy 53 oS D)5 5 oslinul ons Mol gams (il cpaped 3 Gaios ol o I sy Snus

AT

Mo s S oS ~

' 3
'y 2
3
s ]
=N /
bl bl
i} : n
3 1 / 3
3\ A 2
i . S a i,
(N e 3 )
3 i = -
=l ¥ =k
)
X
L
Cllip s b sk 5%
S -
(e s Sl oS~

gow (Sl (203 1) pigeal

39 )] o oBan] Colg p3 4 pbul b o b )b B (sglue b BY 8o aloliM gour (Sula (3 p05 oBn] pledl Sl
Vel 5l ol (i gl pS1as 003 B0 Polae @y o Ve Jold g Mb(on 98 Y S o olunl plesl Iy ol
555 9 28 STyt JSs b S oy 9, Aol 4y aloliMly (33901 5 13,5 0 JolS (St SS90 JSmw Sy Jlsto oS

Idias aals) Iy (Swd s Cdaawy B b S 20500

15 Biodex Balance system SD
16 Yagami
17 Anterior superior iliac spine(ASIS)
'8 Internal maleous
¥ SEMO
o g et e e gl A sk 3l oy gl 4 5y 5 Sy e s b ol 3 sl odbig] o 1338 5 Wl (0ye o Lol ol sl o 28 S o il e ol g o @Y L BY T
3650 )8 o) daw b s

gy aagid ¢ Sib)y eole olSiliily (il eolc xSl



- | =
plsl s Sl b1y (Sad Sy Sl IS )L Y 3905l g ¢ (Std S5 b @l )y Ml plos pSo3ll
o ab ploj ol b 485 )l )3 (Sagejl pa (sl wl lej plgie @SS S Glpl LY el 53 ool Cans o o pieg ¢ 3>
(9e3] (S Sy sl plin o St s sl I o3t (L g Ll Jo3) (gl S0 250 99 )3 (S el e
o & (ol U cudly asbl X9 cnl 93,5 (0 g9y |y e S S g LISy £9 bl @ 4By (i JolS Sy plosil 5l
2]y IS g 2l o BTl S £l any Jgeme psboas 457 e Gl 4k (o) 4 i 20300 IS G 2] o
Il M e 48,5 Loy )3 Sud bt lgie 4 cusly oy Liolil Al ol A Cans o 3B 34051 o

ool Sl Il ol bawg L SO 59y p ol SEsyg ol cand jl Jols 6505l caps ¢ Loy g bl sl oLl sl
b g b LK) sy SO e iomies (gl 45 il e waa LB VY B ) Cundg 51 I1 s s lppe oad ) 50 3
o Canl lagl Ve (238 ¥ Lol s jp 3,5 solil 555 ) 3 VY e ) Lig) S5l (605 o)l g 9 ¥ g 1 lasll
I 18 o alona 1y @l as s olSis (28 aw ol jl e 9 5L o 4l Ve b s oy o)yl

B adl

Joline CBWS] (8L Caer Atan (F oigo3] | (25315 (S olB ¢ IS) Jols slopadlis 9y 2 (St 5 o yolaio &
Y loges ¥ Jgaz) 45 oalisl Ly g lisl Jols (sl Bl &g 5 y90] Gt 5 090] G 0

Qo ‘_;‘)5057 31 o3l b (5 Sdos (K Jlos! 51 drs 9 Jud Lgy g L] Jolad (B pad L duslio Y Joua

Ol sbot aws Sy | 1,5 Sl
)Y e Al ¢
w40 . il C Condy  Joli padl
S Slre » .
eYhas Sl s S P WERP TS
—/\¥ EARI Fofooy —/yYY <\YE \Virad VIYYA (e
5
—+/NA —+/Y20 *efooy —+/YYA -[-a5 V/AYA Vg Ly
ALl AN RRYERS ¢ AN 4 NAVas V[ ¥5 < IAA (W)
B — solud
llal -+ /YOA *ofeo¥ SRALQ) AYS VIYES VA Ly
— /¥y —+/\YA *oey =Y. <\YQ -/ < /A (e " |
S il
—- /Yy —+/\YA -y —- /oy -Iy-5 AR V[-5Y Ly -

(Wb o0 #1401 yioS (g,1d o ghaws) 15 gre Crglis *

Ly Jobs a5 sy o L5 (¥ joged) o Joges 5 (¥ Jgio) dimmen (5 yg05] 5l odlitwl b (gylel o 5 4550 51 ool guls
i el 5 am L3550 (VESY 4 WIVYA 5l ols asls (i) sl o (VAYA 4 VEee 5l olo Lasls iljé)
s iine Lial3El L olyen gy o inls Saus Jlasl plSin 45 5l oo 415 ine ol L2l i 5 ol il LinlS 53,Slec
) ilio o als 53 5 s Line (il s @ o) ol alS Jg a8l o (VYVEF & V/AD J) il — el ol pasla

ABb oo (/e & e fAee ) (B Bl 5 (Ve FF 4 - /ASA

2! Base time
22 Athlete single leg stability testing

11991€ )y «Jo) o)Lad . @)len 2)0s * (MANIGT b (iagly — ale aslilosd



&0 ,8as (Siwd Jlos!l jlars g Jud Loy g Ll Jolas g yas b Jlogei 1 Y 413908

1

TE

e

a A - [ = e ]
o

ot

B

B by

Lk i ald TS

S5 A g ony

5 o™ ol g S8 ¢ DT s e s DK 5 5l (S clidos o Bl U tagl ol sla el
Sblags i3l 5 Jols il st sl iSen 5 g s M lisen 5 50 P Gen s o5« Do 5 00t Bl isn
5SS e & g |y Jols Ll ] e 0o 33l 5 ol 03,8 LI5S |y (Siud ilie sladsby Jlae] 1 G o
el K5 L CNS 055 o Stud 4l 58 By D oy s Ldas oy (St gl 5 (Sid byl > cMae caslio
o 0ol opl g 3y9l 0 9390 1y Sles lS > (o390 B g adal s (63,Sdee LS )3 00 sl slopgd] SaS 4 0aiiS s g o i
il 350 gl BALS dgr Wilgs

59 b olly ol Caa 3 €S IS (s ony (Bl 0)JIS o S s as S35 9y p (Sid g5l bloday
aibsy At B Wil s SMae S 4SSl Jol o)y Lake 5l ol g LBes s g Goub 93§l Mae  Siud ded e sle
"o 2553l s ¢ o S SLbl EMas (Siud aSil pgo simd plrl (sl J55S jlaiods p3Y slogy 5) |y 053 (S >
JPn Cosloo pis snyoo i 4y Jlo o Bigd i Jlb oy & (Sl slaodiyS @y )3 9 30 oo |y Juade (SHae
Viais! Jolge opl il 3lis] i (St b oyt (315 65 plbl b pie 5 W yllSd i U5 1ls b odlae slacSys
I 39500 Joles 3 JMsT g (mas Slaglysl 2lS & e

Olie g das ool JodlpnSe loj dojio o 4 dlbioe b e (gl S Jlie 3 (o puslSie gl Jigbo (SSL dlae
e lS ol (Saus Il axals Pl s & K 5 b o sl slogd S (5xSsl )3 omte 5 330 o Sy
dhas (©3Slee Ol ¢ (S (99 Cld I35k Bl Sl 55 g 095 o0 (SMds-nas Colia e g J g g SSSL dlae el

£ gy 3300 (A @ole alBiils (Haiyiles eole aadilily




- =
5 SR e sl )3 e s 4 aen b g o3,Skes o)l gl oS ool 3l s Gl 51 T i1 o Lls oy
5 35518l e 53 ) obd deso b 2yl slaosimy 5 m 0 demge uSBy claguil IS i3 o4 GiSTly 3 JoaS
e Ll 0l 4l 55,05 g il & (o3l 5 ¢ e SlaSL ilizi] pin 5 alie LSy loj piman g A5 o Ll
sl St Ll 3 UL (sl gme cshl ShSisys 55 L o lw] Jobs LialS 518 s Wlg5 oo ol 93 ol S 5

I 5 A

Alne (Siud ylyd > Pl el s 4 bl chge (b (G5 S ol o B ol la il el coles
g 5Lid y slacsil g Oliyed plosl 1 8500 cnl 398 o dvog > (pmed & it ol (3,65 w5 09l o]
o pidlS Pl e (Sind Jlesl 5l e 45 amd o Ui j lidisg Ay 45,51 .S (6)1065 b e JolS (39u80 b oaiS
Lulyd 93 52 50 50 ol il 8550 (eimen 5 092 Jlaly (559 aliie 9 (69, 8as g9 ) (Kind Budod ol o Ll AT (0 g ()
b e b GG Jlib Sl ped pbsl Sge )3 098 (0 Ao 35 @S elel 85 LB Ly 2)90 Ligy g Ll
2GS o Dbl 1y yuiSIB LMy / puiSI8 cy9d 9 (550l [ y5 el (S dield Cudgizns ylojed oS S eolawl dbdloee Jolwg I ,lauLL
@‘é,.@ 9 )SJJ

crl sl p3Y g g SUSel 59,8 oalys oz ployS yinl duged olSutily (s Cam i 03Sily (35 oy Jimny g 5l (ooles ]
‘%.m PRI Cwgd o CAMJ‘%JB als ‘OLa)f OUI? 9 B2 e J“‘fﬁjb P (s dlﬁ] ‘OLo)f o ;ﬁ.w); u‘>b“° Lgl'éi ¢ 5105
O9% 9 OLo)f PRI ol&usly j» yols Guiod .P)IJ Iy )Swu Jws D9 yus 35T C)t’-l Pb;.?l L@él Slowows (5, Son 09 PLEPAVE N
355 gl s Lo 151 3l s o Sl

&b

1. Beachy G, Rauh M, "Middle School Injuries : A 20-Year (1988-2008) Multisport Evaluation™ Journal of
Athletic Training, 2014; 49(4) [Epub ahead of print]

2. Barber Foss KD; Myer GD;Hewett TE. "Epidemiology of basketball, soccer, and volleyball injuries in middle-
school female athletes” The Physician and Sports medicine, 2014; 42(2):146-153.

3. Doherty C; Delahunt E; Chris M ; Hertel J ."The Incidence and Prevalence of Ankle Sprain Injury: A
Systematic Review and Meta-Analysis of Prospective Epidemiological Studies” Sports Medicine, 2014;
44(1):123-140.

4. Agel J; Olson DE; Dick R; Arendt EA; Marshall SW; Sikka RS. "Descriptive epidemiology of collegiate
women's volleyball injuries: National Collegiate Athletic Association Injury Surveillance System, 1988-1989
through 2003-2004" J Athl Train, 2007; 42(2):295-302.

5. Ozer D; Senbursa G; Baltaci G. "The effect on neuromuscular stability, performance, multi-joint coordination
and proprioception of bare foot, taping or preventative bracing" Elsevier Ltd, the Foot, 2009.

6. Augustsson S.R; Augustsson J; Thomee R; Svantesson U."Injuries and preventive actions in elite Swedish
volleyball" Scand J Med Sci Sports, 2006; 16: 433-440.

7. Verhagen E; Vanderbeek A; bouter L; Bahr RM; Van Mechelen W. "A one season prospective cohort study of
volleyball injuries” Br J Med, 2004; 38 (4): 477-481.

8. Forestier N; Teasdale N; Nougier V. "Alteration of The Position sence at The Ankle Induced by muscular
fatigue in humans" Med & Science in Sport 7 Exercise, 2002.
9. Joan D.J, Arnold R.H. "Skeletal muscle from molecules to movement" human kinetic, 2004; 87-93.

10. Gregory M.G, Nicole D.J, Kristin A.D, Sarah E.M, Thomas W.K. "Effect of fatigue on neuromuscular
function at the ankle™ Journal of sport rehabilitation, 2007; 16: 295-306.

11. Marco B, Emanuela F. "Postural control after a strenuous treadmill exercise™ Journal of neuroscience letters,
2007; 276-281.

12. Hosseinimehr H, Daneshmandi H, Norasteh A. "The Effects of Fatigue and Chronic Ankle Instability on
Dynamic Postural Control" Physics International, 2010: 1(1):22-26

13. Letafatkar MK, Alizadeh MH, Kordi MR. "The Effect of Exhausting Exercise Induced Fatigue on the Double-
Leg Balance of Elite Male Athletes" Journal of Social Sciences, 2009; 5 (4): 445-451.

11991€ )y «Jo) o)Lad . @)len 2)0s * (MANIGT b (iagly — ale aslilosd


http://europepmc.org/search?page=1&query=AUTH:%22Barber+Foss+KD%22
http://europepmc.org/search?page=1&query=AUTH:%22Myer+GD%22
http://europepmc.org/search?page=1&query=AUTH:%22Hewett+TE%22
http://europepmc.org/search?page=1&query=ISSN:%220091-3847%22
http://link.springer.com/journal/40279
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Agel%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Olson%20DE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dick%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Arendt%20EA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Marshall%20SW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sikka%20RS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Athl%20Train.');
http://www.ncbi.nlm.nih.gov/pubmed/?term=Teasdale%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11782656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nougier%20V%5BAuthor%5D&cauthor=true&cauthor_uid=11782656

15.

16.

17.

18.

19.

20.

21.

22.

24.

25.

26.

217.

Bisson E, Remaud A, Boyas A, Lajoie Y, Bilodeau M "Effects of fatiguing isometric and isokinetic ankle
exercises on postural control while standing on firm and compliant surfaces"” Journal of NeuroEngineering and
Rehabilitation, 2012; 9:39.

Shin YH; Youm CH; Kim YK. "Effects of muscle fatigue on ankle and the fatigue protocols of postural
control” Journal of Foot and Ankle Research, 2014; 7(1):Al111.

Grey T; Redguard D; Rebecca R; Wegscheider P "Effect of Plantar Flexor Muscle Fatigue on Postural
Control" Western Undergraduate Research Journal, Health and Natural Sciences, 2013; 4: 1-7.

Pau M; Ibba G; Attene G. "Fatigue-Induced Balance Impairment in Young Soccer Players" Journal of Athletic
Training, 2014; 49(2):1-8.

[18]. Zech A; Steib S; Hentschke CH; Eckhardt H; Pfeifer K. "Effects of localized and general fatigue on static
and dynamic postural control in male team handball athletes™ Journal of Strength and Conditioning Research ,
2012 ; 26(4):1162-8 .

Paillard T."Effects of general and local fatigue on postural control: A review" Neuroscience and Biobehavioral
Reviews, 2012; 36:162-176.

Shaw M; Frye J; Gribble P. "Effect of ankle bracing and fatigue on time to stabilization among collegiate
volleyball athletes" Journal Of Athletic Training, 2008;43(2); 164-171.

Andre L; Peter Z; Victor V. "Chronic Ankle instability in the Swiss orienteering national team" Sport
Ortopadie Traumatologie ,2010; 26:20-27.

Hardy L; Huxel K; Brucker J. Nesser T. "Prophylactic Ankle Braces and Star Excursion Balance Measures in

Healthy Volunteers™ Journal of Athletic Training, 2008; 43(4):347-351.
23. Tartibian B, Khorshidi M. Physiologic assessment of exercise. 1% ed .Teimorzadeh Publishers; 1385.

Paterno M.V; Myer G.D; Ford K.R; Hewett T.E. "Neuromuscular Training Improves Single Limb Stability in
Young Female Athletes™ J Orthopedic Sports Therapy, 2004; 34: 305-316.

Timothy AK; Michelle AS ; Sam Z;. Matthew L. "The Effects of Activity related fatigue on Dynamic postural
control as measured by SEBT" Thesis of the School of Physical Education at West Virginia University, 2006.
Hertel J; Denegar C.R; Buckley W.E. "The effects of fatigue and chronic Ankle instability on Dynamic
postural control™ J of Athletic training, 2004; 39 (4): 321-329.

[Hoch M; Krause A. "Effect of Functional Fatigue on the Soleus Hoffmann Reflex in Subjects with Functional
Ankle Instability" Thesis of the college of Health and Human Services of Ohio University, 2008.

gy aagid ¢ Sib)y eole olSiliily (il eolc xSl


http://www.researchgate.net/researcher/48159049_Michelle_A_Sandrey
http://www.researchgate.net/researcher/81481222_Sam_Zizzi
http://www.researchgate.net/researcher/81494991_Ed_D_Matthew_Lively

