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ABSTRACT

Background and Aim: Previous studies have shown that fatigue at the end of athletic events
is one of the risk factors for ACL injury, causing changes in neuromuscular activity pattern of
the muscles around the knee. But few studies have dealt with the effect of functional fatigue
in situations similar to real sport conditions of on neuromuscular factors leading to ACL
injury. The aim of this study was to evaluate the effect of functional fatigue on timing of
muscles involved in ACL injury during single leg jump-landing task in female athletes.
Material and Methods: This study included 15 female volleyball, basketball and handball
players. Electromyography activity of the quadriceps and hamstring muscles were recorded
before and after single leg jump-landing task. For data analysis we used multivariate analysis
of variance with repeated measures at significance level of 95% and alpha less than or equal
to 0.05.

Results: According to the results, fatigue can lead to a delay in the onset of vastus lateralis
(p=0.002) and semitendinosus muscles activity (p=0.049); while there were no significant
differences in the onset of activity of rectus femoris (p=0.143), vastus medialis (p=0.670) and
biceps femoris muscles (p=0.226) between before and after fatigue.

Conclusion: The results showed that fatigue can cause delayed onset of activity of
semitendinosus and vastus lateralis muscles, leading to changes in neuromuscular patterns of
muscles activation in jump-landing task. This may expose ACL to injury. Therefore, we
recommend appropriate training programs to increase muscle performance during fatigue.

Key words: Functional Fatigue, Timing of Electromyography Activity, Jump-landing task,
Athlete.

Received: Oct 26, 2015  Accepted: May 9, 2016


Tel:+98-21-77927496
Tel:+98-21-77927496
http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

V- AB/IRG0 gUT § )es 7 053§ S 0)93 / LS (Sibly egle olGinils (alc alas
ONas (S35 gnog I Cudlad siilo y 3 (59 yos Swd g3l (w9
035900 50 L ST 39 39— i ) ST (> S o g SNy g 5le
"o Sl ¢ "ol Hginn (o9 "5 395 e
L‘,il] A(JWJJ}A)cQ\ﬁ\ sb‘j.gi Lb‘j.é cli.f.i\: AL(:;:)'J} (;}LD 9 d"" Cw p eig.ﬁi:‘@-yw\ QKF K] d:'j)} ddt“: g_a.._..»tT ..4\.3)1 @u)\f 53?7.2&1:.\
minanoori27@ gmail.com « Y\-vvayveag:c

‘[)\ﬁlgd\j@;‘ gO\,@JaK&S\: 4@)')} r_,lﬁj@-b &Lﬁ_/.;e‘-‘\g&ﬂ: 4@)')}\Tﬁbajjf)l.iﬁl:..~\."

G S s i el 5wl ACL T 5l ot Jalge 51 SO o508 Slilas gl 3 (Saus 18D § dino))
S 5> 63 Slas (Foust 56 oo 4 SH Slalllan 0556 353 0 515 Sl D S D s
Gt opl 51O 1 lastls s ACL T s gn Dldem pwas Jalos 635 1 (sh0s Slislae bly Lol 5 4 4l
OB 53 b &S a5 i s e ACL T 53 e Ohae clld gt} 65 Shae  Saust 56 o)
ST CI5Y

SIS s S b s 0S8 Cadlibin 5 Sl (Ll 05 ,5188555 10 Sl G 53 f W ¥ (N9
ST iy ) ks ey 5 5 m S5 o (S Jlas! Sl s 5 S s 5 S ol s
A 03 LslPS /0D o 5, S s S o3I L (s e dior i)y o

SFsps 3 (PF/0Y) ()l g Dlae Sl ST Ol s L2l Cel, K odeT el EB sb (basl
Slormss 5 P=BY) s g ((P=NFY) Sl Cly O¥as Cle ST Ol s oS Jljs sl (P=2/0F4)
At odalie (5 lslne gl Sanst 1 dm 5 L5 o (PT/YYS)
‘J—Q‘ﬁj-:.'"“—?b:ﬂﬁﬁ@)@gﬁﬁéjjvébuﬁ Sl g9 0 55 G Col (Sanst disls 0L s 106 5 domid
2 a5 bl o conl dms HACL ol ol 58 039 5= 3 (ST 5 Odlae (Ll (Dhde e gl
335 o o 5 St 5> e SIS 1B S i (05 Saael (G

SS55s 35 o S 1F sy S Sl suile; (65 Shas  Sous 1G0T (S031g

A/Y/Y v s AO/V/YA: ol 4ol AF/A/D s J oo s


mailto:minanoori27@gmail.com
http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

e G WG ) VIE

— o b S g8 sl i Sl ok S ol
35 Casglie U5 g5 Juade ol bl SDae 1 il
Sl sl wd 1y 39 e s syl o
V) b ol 1S s

5 Somler OMas b il 5 (S 2
olgs p 55 U skl 3 e 5B 1B KL e
4 e S-S Sl d ol als LA) s ls
Slp o Ll o Jl b sl 4SS 0l 5
ol Ol 53 b e Db S e ol 3 ACL T
3 Sy OMas 8 b Wl AS s 5y
3ok Jlab oS o 5 okt Jlab ol K0y frnn
ssk (GSL plasl DU syl She 4 &S Sl L
5 8SG5 s syl Ollas () sl B sl WS,
PP 5 Sliles 0Ll 3 1 gl el 3 o
o BLS Sl Al ol Wles ST 2IF ik ol
Dhae o (10 ) Wil o T 55,0 5 (St
2309 81t s Slas el 5 I Jalse oy jinge |
S b oeslyl s JialS o 45 548 e g
Mz Glojer il 3 Il (Mae (63 Shes
Colg 03 5 IS e S s w5 Bl
T P s 5 Ss ials
dal 5 of s a1y Jzds S ol Jlass| il 31 oS
(Sl dhas aiu Lolal J b 5o (VW) F) Cils
eSalys O L (gl & e DG SLE s
6355 ACL is5ls (hp slas 31 Koy 5 515
dae (8 5y oas Jb el Ses il
o €Ki jrmad SGe OLE Jbb 55 b 5 S e)ler
R e S
P 23153 p a5 gedd S el b
(A5VF) was o HI SACL T

7S 05S6ACL Ly T 138 56 Jalse o
S S e B (Kot Jolo s

-

dodo
0T S5k sosas s (ACL)' o185 o LUy T
55 o 5> B Shs T orls dex
5 obadl gaania 5 Ysb o5 O LS S
Hlosls Ol suate Dladss . Conl of o oYL ola|
Ap ALY 550U ;3 ACL T S5, s
il o ah) Olea 3,555 Ol e Sl iy
B o bl g do)s Ve ssus () 4Y)
Loolar GlaBios 03 5 15 G355 b emlS
sl Lol o ) S sls ot 5 353 ¢ Ol 2l
s ooty dde 4y BB ST Glas
ACL 0LKS T K5 o b Sl kil oo BT i g
JA}:—;}J?): A{Glfjjba{«f:)bsbb.u?w&n
—as G o SwslT ol feli s
Jolse 50150 5 OU5 prms 53 (SOlKe 0 DB
(S S £ Srar s G Dlilazl fold )l

(¥ 5F) Lsd S ..)&:ajcb
Oly SVae o gas Sl b de e sla, oS
did 53 dsli 5593 o Joolie cnl LIS by e 315
Gl sle 53 Jhaie Ol bl Calliee 5 331ge SBae OLE
B Y (63,55 1 63 235 S5 ol L1 5 (5555
s s 1SS a3l S e sl O OS5l VY
Jazl S 35,5 = 5 1 il sla b5 03 $3,55 2
s o Gl 1y Jade Ol b g5 sla il o s
o 655U s LSS Cype 4 S Slasgp 4 .(0)
- G 15 SLOLIY T Sl g o |
e a5l i Sl elgr e L eSTny 5 5 b
O 03 S e 5 ps Cudsdma L 15 O o 5 el
)ly Sl 4 G 5 5 S ke dbas D
() 5550 ACL TS 50T sl bl Esl

! Anterior Cruciate Ligament
2 Deceleration
% Neuromuscular

1W90 T § 38 /7 @53 § Gy 8)9s 7 GLwnS () eole alSilils (alc alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

Vo )y Gye

ey d ok S s R s Al s
Ca)len 5 Tabs (puile ) Lile $Satis Slas oy
s ool Suls, pke WJalw OSKin (B
23353 3lml 5 (Shs o (G aslsl 4y LS pute
O eSSl ojlrl S Sl ey 3y Geloed plail b
T LT RN HON B N E PN CE PO T
VO olus s i 5 2505 Glakme) Gaod 03 gdous
ol 33 GoLT 4gas Ol e 4 Liadils S50 40 85,5
o 0ddg bl S5505T e U OBl Gaiss
o 53 5 0035 5 4048530 ke 4y e
S g b 3§ s Gase T LIl
O Gl B (658 (55) 5 Ao el G3505T
o3 o)y henlly s 48 ma i Osky 5 35
Nosp Y GasaTaS Gl T3k G ss) 200
O Al Gl Ol e a sl e (:l>u| OTL I s 555V
EMas (Gaizs ol 5 eslizal 5y 50 SMae (W) s §
Mas 03,5 51 Gy s s b e ¢ s e
058 31" Sopmss 5 65 o e 5 S ol
e ) 55 S Joun s g K nes SDLae
G Sy Lasie SENIAM Gy, ol
b et fos b el SIS s S oS
23 5 bl s il o ke 4 s 8 fuans
T g L
@)l 51w (OMsE s b sl e sl
S sy i el e oslys 3 Slows s
Ll L &S5 555 b p gome 05 o b gogasT
S Dlsie 4 oo 355 b e 5Sile 5 L S
55 05057 Gh 53 )50 I (31 E e s S

L Genu Varum

2 Genu Valgus

3 Vastus M edialis
4 Vastus Lateralis
5 Rectus Femoris
6 Semitendinosus
" Biceps Femoris

als syl Lhh oS CKA Mae SHae
Sl g e ae Saus dladl s Oliises ol old
e 53 5 OMas Sl muly 5o EalS 5 ki Ll
Sl ST 53 .(00) 358 5 Sy olule il
o pae Iy Sanst 36005 ods ol
SaSspl S b Syl Slolal Jsbys
S SWlas slaws LI (VO $VF) Conl odds sy Jorio
S s 4 ah s )3 (S )y @
a5 ST 55 fuomen (Sl S5 Sl (il asls
03 3 3shn Ll S8 Spse b $SS 5y SIS
b b b Dliles DL 5> (Kot S3p s
355 o 03 Jraie 1 Soles 6l 5 Jeaie b
SOl G Gl s 5y ol 5L e RalST L oSS
VS I SLY-N SV O gy
DS T )3 Jige Come SBlae 315 sy S
eSS 3 (S poler 5 K faed) (8 ko

Al e S5 06 3 b &S 5y 8-

903 9
sl 5 Al lte Jlesl W 4 bl Gdss
ST analr 35 g2 das £ 58 5 il (3350 iadila
033does b Ol o&ils 0 HK85,5 0L smiils ales
spim bl Jlo aw filus 48" W g JLe YO B IA o
2957 sbls sl S00s H0s b o5 05 et
Gy ozl 1) Jhde 5 JLeSe (JWI Wil [ S
bl STl esls (55T . b s5505T Sl
(e 6055 ) paid gl S5 L bl s Sledbl
ol (S ol able 5 (5L able 5 (3555 b,
Bl G 5l s slaslee b oslinl g Sbow
ol (Sis ol aile YOG Y+ o BMI 2als pue

Pl md s S| 5 g sl JLS s Sles

1W90 obT g yes / @53 6 Gy 2)93 / HlwyS (Sl eole alainls Gale alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

wGAWA PIG Ly VY

50 S S w e L s dled O S L
3050 b s od p Y@ e (5105 8 i 05057
Lam asb ¥ (gl ol 1y 55 doles 5 LT 555 05037
Jols & s SL ST 355 B0 Y55 8 sl bl
sl 5o b amy wled 53 5 I8 VY S 4 e
c:ﬁsj}fuéb\)bjdswbcﬁ\iw

OV (O e § e

03Ul 350 53 Shas (S [ o S (g0
IS, plondl Sl e abolbBl s plawl (G )3
Il &S5 g5 b ST 5L aw b s 03T 55 Seust
o i3 g0 3T Sdae (318 pon s S SJlb 5 Lsls pln

b oy p S 5 0saST e o
Lol g (G303 3L ST 555 Sy plal 0o
s Slesls g o ol ZUg) 2 ) 35 Glaws
\{):)la4.<3.>|)'T¢Jl>):}a:;r.>'}51)’j\ Iy Ogesl

S g o) Loty (6 0 Bl S 4 535 2 S sk

40am
a @

LSS 555 b plawl o g () geas

glol il e Sl psd Ol Al
Sl 3l 5am 351wl ol ol ol ds 5 0 dkd 40 5SS
SET aleaT Ol go 4y 4ty b s OMae S S
abi alse C Il LT Ol a5 & Lo ,s e
@ Pl 5 oty wlinT 4 aae e &S 5 (o
Al o (Bl alzaT mhaw YL LU e YO Sote
D s La =00y Slajesl s iy ol (YY)
305 23 o 40 (Jer #Y0 B aj L 5, 2
6 ol (Sl plonil (612 s o3linal e L L
ASCIIl s p 4 Megawin asb,s ys ods & (sla
Lds sy MATLAB by s 5 ods i
okd wbp wly 5> B8 s S sle SIS
SIMATLAB Ls s ¢S5 2SIl anainie b g
230 Ol 5o 35058 a5 030> 5 g0 58 00 S

i Blod OMae C Il Lasis gl b WS

S S50 G g (Saes JSS el oo
Sost 3wl gz ¢ g bwg odd eslinal
. Y o .

S b e 35 s S L;:J.ﬁL.s
ol gt 53 ga T S s szl oy gl 5 SO
Slp by @8 I3 Wb & sy 2 A o
A om s el Olg ST LTy b SsasT
&;;.‘i ‘b J‘}:§-<5 ‘:é Lﬂﬂj ‘LL«"Lé ‘E:;Lj “ ‘:; .La{ ‘_’: 2 \{ k-’;<)i
b oo U8 g e G by [SSsa 5T Loy oS
TSy eds STl Jlis e Olgee elide
by sl > ((ew) OUd Olje romin S
L ealaiw! ui:"“"' Jg.?)f; 2 skl s L;’A}.U'T
("Cotenw A" ") VL 5V sue Sase )T

28 o GOV S e 535

! Behrens
2 Countermovement Jump
® Rating of Perceived Exertion

1W90 T § 38 /7 @53 § Gy 8)9s 7 GLwnS () eole alSilils (alc alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

YV )9 Gye

(N=10) b 33 53T S0 8 05 SleMbl (V S

Ao Aty slzo SN il RIS e
! Yo V/A¥ YY/YS (JW) o
180 \VF \Ax 154/Y K]
(Fosiile)

o sy Yo DAY 39
(PS5 9%)

YA/ YY/ Y /o Yo BMI

(Lghge 38 oalolg dae 0 a8 LK
30 SOae Il ST Ol s (g lskae Sl
sy sery Kot Slodn s g8 on adle
i1 edasolis WY GBI jgdoee Lldde (P=1/000)

i e Sae e ST Ol Kawst ol
oo OMae s ST Oley s Okl ol
3 5 P=FY) 55 05 (PT /) s
SET Ol oS J)s el Hlskne Kanst I dw
S g (DTN Sl S e
Sldms g |8 55 dP=2/YYE) Gy s 5 (D=1 /Y1)

(Y dgde ) ol azsls (g lobkine gl Kot

et T s r\>’ lesly =i g 4 i Colg s
SA e Ay & G Gl ke 55 oSl
5 ey LT 3l 6,8 o,e 5 VA 4 SPSS
Shle) amlie Cgr I35 Do bl
ot 8 03051 i o addllae 300 O ae Clei
b (5 iie iz pmil sl Jodons (goLaT gy 31 0537
B gdees 518 oslizal ' Ko slas S ol
bz 51 S5 a1 030l wp Sln | i
oIl /o7 B /Y (U ypdeee OT 55 &S s eslin
B IS INUEVAY VLY P { ISP PRIt U g
S 35 Ao N S5 b1 s 5 Lo 20
WL iy fols G 53 olslae mhaw Sl s
3 /0L slan b s 1S S WT Ol e 5 Aoy

ey

B 4l
31 8 43 Sl gt 3,1zl ol ol 5 oSGl

C...w‘ ol 43‘)‘ \ J)Jq- 2 LA@.}}.A‘}T

Repeat '

ed Measure M ultivariate analysis of variance (Repeated

Measure MANOVA)

2 partial Eta Square

1W90 obT g yes / @53 6 Gy 2)93 / HlwyS (Sl eole alainls Gale alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

e GATA WG )y VA

ot 3 s 3 B oy e SBae Sl ST Olej e e 511 (6 i 0T 0 gafT 5 (Y st

3lmn 120+ (uSilho

BYREN Sig F Df (4 _olao) alas dkuslg piio
S YOF/FVEOANE 05T i
N\¥ VEYYEY Y ONUDVEAF 0 gaiT e el
&b
SYEY/YYESYIOA O5e5T i
A VR Y T e ks T e O
s
—YO NPEFAINY 40T i ad Q'f)
o TereX VR SYOYSEVYND & 55T ot o
e
VRV UERANY 50T i
AN KRS CVVERONS ST 50T
“VYA/NFR00/40 Og05T i
YF VA A T 72

VAN gaiT ey SO

O30T o 0 05037 i 3l slaline ks odzas L™

35,5 o IS 53w bl 3y il S dleae Sl ST o 0l s

JAS 5l &S5 s 5Ol i L L eles
Glay s ode gl 1y ODae S 5l S e S
IS Sl WS (YLS o o3leT 355 o Kn cles
) hde 0 Jb (a5 Ol e Coni | (Do e
Sl Gl b ki Ll s e 0w Gib
Pas pas J1p s b5 0k s
(st 055 ol 3 J ghus ¢ 51l Ol bl oS dblo-| S)Las

(V) il o &S b s 5l oSl s Sl
S5 Slbl Gl 5 33150 OALae Ol 52 b mban
ol S o e el a0l (Il ol ()
4 Wil oS Wph o (gl 8 4 Al &l SN
Oloj Do 3 5 colin Oloj s (WSalen S &) 50
Il Salis Sl (TP Lss Jes 35 b

Gyl 4 Caws STl g Gt el (OMas

! Sensory motor

&

—x
O s el (63 Shoe (Kot ol Gdond b b
cMze 315 g 1S CIbb ST Olej 53 (golsline
e Kawst Sl e ki b 3505 > axdllae 5,40
Sl ST 0l 5o b L 6hs e s 2B e

3 g ol e
Crdas I (K hbe as 0dd Jb gla S
Sy Jed 4 ACL (ST avej 3 Gidow
Plo (ras pam Sl a8 (S > JRS sl
pls I 55 OIS ildlad 5 e S8 (Lisd o
83'“ 4 cwle il Ll Cales e le
et &l S > J S sl b g (gl ONae
R B S
;ﬁﬁf\u@‘jug}wv&m,u;;w,;w
3 e Ml Cle LT S e Wl By S ey

1W90 T § 38 /7 @53 § Gy 8)9s 7 GLwnS () eole alSilils (alc alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

V3 )9 Gao

) oses asdlls 53 ((0888) O Kes 5 6lay s
—sas S Sy 5 S Jeke G G5y S
o) 3 BOT W5 87 s 5015 0 5005 531, 0T Sas
IS s oo dbae Sl g0 s Sl Gl
b (Sanst 5l m (W) O 5 i g (VF) Wis S
A 5 B e DM S pyE 53 SG
9 sy (W g axlge 5 iy ol gl
Dze b mul 2l 5 o (1489) 05
Glad-ls il &5 55 el e &y foan
e w '”U’; u:)Uf Q_S;“’- dlesl 51 g g.sfj"
(St 5 e S Sty 5Ll £ Al
Lol yon ahis 5 dolowl oo sk alize Jual Se Ole
- (S ol ST e ST 1 s cdle LS
53 sl Das ae s Shs 2als Eob Llg
B glamlr 65,5 0T 5505 5 5 Jurie 5SS
-2 NAACL T s 15 548 555 5 bys
ot i 3 OLan 57 a3 YoV s Jle 3.(10) das
23 Goblias i (o3 Shes  Sows Sy, Jlesl
5 Sl Dhas el ma Sl gy
S 5 G o) 53 kS5 ealie oK fes
A oslizal Jhdn 2555 6 ok $5le 4 63 Shas
Ssp des o B4 2 Sy S - b S
&iﬁﬁ}ﬁ@%ﬂ&m}éa:m‘a)}n&
I BB pde Js oy gl By DS > Sl

AYA) LBL G 35 50 SDGe 0s Jbed Ole 0T
i3, i) K e SMae SIS 0 0
ool DOas DAL b iss) amd 5o 5 (Bl
Ko slas 5155 01y Oljes 2SI o8 558 0 sl
N Faaal g5 0l o3 Lol ok o5 Oy b 5 oy 25
@B el e 02 () 5258 (bl O
JAS ACL dh sy 5 plmlr o (N 5,8 (0 15

2 Rozzi
3 Zebis

550 4 e S ele a .l ks edidles]
Jsl a3 )3 348 gl edias S olse 5> Shae lge
dal s JLs 4 1 ACL T i a5 53 5 6l U
5 Sty Shlae 0 b 0l 5 S5 sl
i e 035 w53 S5 QWS (K e
G opl i sess J‘KJ:;LU b 035 oS, 5 ol
595 Os Jle (Y0) A4S’ o (5,8 s> ACL T )
L el 8 el e ) 4 Gl ¢
SFA 53 sk S e 0 o
b2 5 edd 5y (b glaler Esly K fns
(4 ) das o S FACL T 5 e 5o

L3 ACL (g3, 5 ibloes (5 50 Ko faan ShLae
@8 oy o slag gl 5 Zeslie G b )
5 Lgdie 1) 03 Saales S sl el (5 S
Lim js Gy eyl OMae L OBlae L;pLEJvA
e gl (TY0) Sl S5 sl S5 Jede U
3505 b 23 1y 515 Ol Cal (S K fen SBLe
By Mis see 0L, o ke Gl
&y fan I Gl Pl 3 Lag s e ) 5188555
S50 calie 528 15 sl bl oslinal 2w ys 4
Lale s on 8 oS8 Calisen Jolie 3 bag 5 Siov &
5 Kypeenr ONas 3 Objes SLEN b
MN> 5 g 515 53 camls gl Lai ol ) o ler
- p 3 K e e O Jlb 3 b (ile
SIHE Sl 5L 515 5l Mze y S SLE
1y e by Jslas s 1y il sl Lo LaH 1 ol
Glayslsd STas 5 das 15 03,k Caady o
(Y9 las J 8715 515 6o iz 5 () 55 1

o5 dhae S ST Ol 5o 5 b ol e slaasl
5 o G gl L sl o) S sl Ol 1 (s
S pean (1889) 01K 5 5 g 5 (11F) 01, K

! Wojtyz

1W90 obT g yes / @53 6 Gy 2)93 / HlwyS (Sl eole alainls Gale alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

e WA PIG ) Ao

g,:.wT J\a.b-‘}e.l.& yb Jaaiﬂjé wl..ﬁb‘\.azﬁ A\.a)b

¥ V) das il 311y eade ol Ss

S 5 Aol
Ol 3 b 51Ol & ol G muls 4 a5 L
o 213 (B o dhas 5 oy o bl Sl ST
2556 S, K Ol 4 S oS S35 s O
3 s e 3 Shas o Il Lol Al 5 oo
oKn faie DU el iy oS g5 SIbl Silas
soddljls odge ply 555 5 n Al by IS plow
ACL Lo saien 15 sla 0L 4 T Uil 5 s bl
Sy 335 o aeos 5y ol 3 sl asls g o 0,
DB 5 Saust o 1y b rae Sl a3 5555
2l Gl b GLET 6l 0T e SUT 4 O
b B s S U 35 4 e
S5 Jade DU I3 Eel 5 esls 15 ke o3 Slas

sk 015, 3 ACL CnT 2alS

EISEE R )
ol Lyl wlii)lS wl oLl Sl 4, dlas oy

u;"'\‘ Cw S a..\giu":j‘ @M‘C)Kﬁj Gﬁj)}u..n\;f»
WS G855 plas 3l akw sy Bl oo 01 oKl
@@b,.\s),(.m,u;ﬁ;wg&a,gw¢\?41,;\,u

.J.};

asle) (B sb 4 S Gopers Gl A sl
3 sl il s O JuS Jl g el
3 ACL s caslie o Cinys olas JUl
2 (Y9) 5,8 o S5 el e slasl ssss o
e 3l Jeel OS5 b e ol O
4 il L OMae 5558 o0 Jame Sl LgLar\.Ul 4
..u,\.sks.ﬂuu:.aa;,\je_fpu:.al_f,“jwuwéy
(S 31 ey K s e S 55 53 S
v Gl S O3 erp Cel Mg
ALEler S ph bl 65 Jlesl 5 &K s
399 e b J JB Al e L (o bl
23 Sl e b e Jedl Ko (55 cABL sl
3)ls 5 dys p Jhorle i Lo gaies Dloiws 457

(YA) 45 s
ot dhas s ST 0l s 5L Sl gy il
s ¥V Jle s sls Lis Seast l  1y o
doae Il gy b 55 Rl L s Gaios )3 OSes
L A) O San 5 S8y Ll Ll 55, ol e
05 5 Olspe Ol 5 515 (Pl pae Sl anlie
o s 4 0L Bl | ST s B S
o Abae 8L diyls Ol 4 o 5k S sler
s ) ol S e Jlb Ol e ) |y 53 oyl
4 Cand 0L 35,5 5o é;&n}:) sl s 4wy
ol Lol 8 AL 5y Sy Jels Ol e
25 55 SLES ol lis 5,5 b e il
(¥4) 555 o ACL 55 513 asdo 5 me 43 s
Ssbe o5 oSt ki il e s
Ll Oy ol DOMae dbwy G5 6y 5818l kS
2 b e 53 b J RS G pess 5 (B e
Geiow 53 odd odalie 2l g dhae SIS 5l

JUst ¢ gl5 (555850 5ks8 Sl Bl o Ll o ol

! Bolgla

1W90 T § 38 /7 @53 § Gy 8)9s 7 GLwnS () eole alSilils (alc alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

Al )9 Gao

Reference

1. Daneshmandi H, Saki F. The evaluation of lower extremity static injuries in female
athletes with a history of ACL injury. Journal of Sport Medicine 2009;1:165-175.[In Persian]
2.Renstrom P, Ljungqvist A, Arendt E, Beynnon B, Fukubayashi T, Garrett W, et al. Non-
contact ACL injuries in female athletes: an international olympic committee current concepts
statement. British Journal of Sports Medicine. 2008;42:394-412.

3.Arendt E, Dick R. Knee injury patterns among men and women in collegiate basketball and
soccer NCAA data and review of literature. The American Journal of Sports Medicine
1995;23:694-701.

4.Hertel J, Dorfman JH, Braham RA. Lower extremity malalignments and anterior cruciate
ligament injury history. Journal of Sports Science & Medicine 2004;3:220.

5.Koh Y, Lee S, editors. Effects of landing height on lower extremity joint biomechanics
during unilateral and bilateral landings. ISBS-Conference Proceedings Archive; 2012.
6.Petersen W, Braun C, Bock W, Schmidt K, Weimann A, Drescher W, et al. A controlled
prospective case control study of a prevention training program in female team handball
players: the German experience. Archives of Orthopaedic and Trauma Surgery 2005;125:614-
21.

7.Benjaminse A, Habu A, Myers JB. Fatigue alters lower extremity kinematics during a
single- leg stop-jump task. Knee Surgery, Sports Traumatology, Arthroscopy 2008;16:400-7.
8.Hewett TE, Ford KR, Hoogenboom BJ, Myer GD. Understanding and preventing acl
injuries :current biomechanical and epidemiologic considerations-update 2010. North
American Journal of Sports Physical Therapy: NAJSPT 2010;5:234.

9.Shultz SJ, Perrin DH, Adams JM, Arnold BL, Gansneder BM, Granata KP. Assessment of
neuromuscular response characteristics at the knee following a functional perturbation.
Journal of Electromyography and Kinesiology 2000;10:159-70.

10.Gabbett T. Incidence of injury in amateur rugby league sevens. British Journal of Sports
Medicine 2002;36:23-6.

11.Price R, Hodson A. The football association medical research programme: an audit of
injuries in academy youth football. British Journal of Sports Medicine 2004;38:466-71.
12.Hajiluo B,Anbarian M. Fatigue effects on EMG activity of the muscles around the knee in
the stance phase of gait. Journal of Sports Medicine 2014;6:73-88.[In Persian]

13.Paillard T. Effects of general and local fatigue on postural control: a review. Neuroscience
& Biobehavioral Reviews 2012;36:162-76.

14.Kimura J. Electrodiagnosis in diseases of nerve and muscle: principles and practice:
Oxford university press; 2013.

15.Wojtys EM, Wylie BB, Huston LJ. The effects of muscle fatigue on neuromuscular
function and anterior tibial translation in healthy knees. The American Journal of Sports
Medicine 1996;24:615-21.

16.Rozzi SL, Lephart S. Effects of muscular fatigue on knee joint laxity and neuromuscular
characteristics of male and female athletes. Journal of Athletic Training 1999;34:106.
17.Hargrave MD, Carcia CR, Shultz SJ. Subtalar pronation does not influence impact forces
or rate of loading during a single-leg landing. Journal of Athletic Training 2003;38:18.
18.Anbarin M, Ismaili H, Hosseininejad S, Rbiei M. Compare the muscle activity of the
muscles around the knee during walking and running in patients with varus deformity of the
knee and controls. Journal of Research in Rehabilitation Sciences 2012;1:298-309. [In
Persian]

1W90 obT g yes / @53 6 Gy 2)93 / HlwyS (Sl eole alainls Gale alas


http://sjku.muk.ac.ir/article-1-2545-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-11-01 ]

e GAWA PG ) AP

19.Caulfield B, Garrett M. Changes in ground reaction force during jump landing in subjects
with functional instability of the ankle joint. Clinical Biomechanics 2004;19:617-21.

20.Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports Exerc 1982;14:377 -
81.

21.Hodges PW, Bui BH. A comparison of computer-based methods for the determination of
onset of muscle contraction using electromyography. Electroencephalography and Clinical
Neurophysiology/Electromyography and Motor Control 1996;101:511-9.

22.Santello M. Review of motor control mechanisms underlying impact absorption from falls.
Gait & Posture 2005;21:85-94.

23.Krosshaug T, Nakamae A, Boden BP, Engebretsen L, Smith G, Slauterbeck JR, et al.
Mechanisms of anterior cruciate ligament injury in basketball video analysis of 39 cases. The
American Journal of Sports Medicine 2007;35:359-67.

24.Borghuis J, Hof AL, Lemmink KA. The importance of sensory-motor control in providing
core stability. Sports Medicine 2008;38:893-916.

25.Baratta R, Solomonow M. Muscular coactivation :The role of the antagonist musculature
in maintaining knee stability. The American Journal of Sports Medicine 1988;16:113-22.
26.Zazulak BT, Ponce P, Straub SJ, Hewett T. Gender comparison of hip muscle activity
during single-leg landing. Journal of Orthopaedic & Sports Physical Therapy 2005;35:292-9.
27.Behrens M, Mau-Moeller A, Bruhn S. Effect of fatigue on hamstring reflex responses and
posterior-anterior tibial translation in men and women. PloS one 2013;8:¢56988.

28.Zebis MK, Bencke J, Andersen LL, Alkjeer T, Suetta C, Mortensen P, et al. Acute fatigue
impairs neuromuscular activity of anterior cruciate ligament-agonist muscles in female team
handball players. Scandinavian Journal of Medicine & Science in Sports 2011;21:833-40.
29.Bolgla L. Gender differences in hip and knee neuromuscular activity during a single-leg
landing. Journal of Athletic Training 2008;43:543-60.

30.Gehring D, Melnyk M, Gollhofer A. Gender and fatigue have influence on knee joint
control strategies during landing. Clinical Biomechanics 2009;24:82-7.

31.Hautfield G. The effects of quadriceps impairment on lower limb kinematics, kinetics and
muscle activation during gait in young adults: [Thesis] Dalhousie University Halifax, Nova
Scotia, Canada; 2009.

1W90 T § 38 /7 @53 § Gy 8)9s 7 GLwnS () eole alSilils (alc alas


http://sjku.muk.ac.ir/article-1-2545-fa.html
http://www.tcpdf.org

