DOI: 10.22122/jrrs.v16i0.3680 Vesnu Publications

219583999 101 )15 3 59 39 U I S’ g SuiloinS (oS! 0 A5 90 LIS il

Y..\Ij.';.:l_\.; dasle ‘aﬁ O9ola e

oS>

Al o QST yls B g i OIS el 4 5L S sl 35,5 55 (ACL L Anterior cruciate ligament) i o OLEY T oo
IS ST ey st e sspm Bl s plat Sl Cods dns o 518 T (e 03 1555 (ob s sl sl 8 55 IS ploxil
5 O35 53 Gl ol eSS 5 $SlenS” o S 5 68 5

SPORTDiscus «ranDoc (Magiran PubMed sledbl eSSl 51 YY) b Yoo cladle Sl ahob 5o e 595 9 lao
GLojly WIS S5 3l eslizwl L (Google Scholar (g ;54 5 Scopus [PEDro «(ISI) Institute for Scientific Information
J== « Decision-making Kinetics Kinematic (Divided Attention Biomechanics (Landing Dual task Anterior Cruciate Ligament)
gJ,yruQJ,ﬁqwuﬁ@t);uw\vm\i;wuw}m{}w,uﬁa,@?&|J;QYL&@,§5|w.,\;awuﬂa/\ (g smea 53 T
288 5

5 S e lh S g5 bl o ol eslizal 395 5 (b by D plonl o a5 e b 4 93 (IS I Dl aan s Sl
ESalisls o S5 ¢y Jol Ko (65,5 o3 imn Sl el 338 5 i Lol en SIS 8 ST D39 315y gl 0 (5,8 031000 sl ke
ad ol o QLIS ConT s il 5l Eel Ll g L (Culgs 53 S A 515 5 0y 28 2alS” 5 (DKV L Dynamic knee valgus) si;

335 RS 5 655 e (o (e 33 S Sl Oljpa g 4 (L ST L T 16,8t Sl plondl Yl 106 5 Ao
5 M oo DL T a5 e (iS5 (SlaS o S

o 5 s ¢SS S lanS” 4 3 CISS ¢ ol oo DL 0 519 s

pole 1 Lo« 219y (83950 1005559 93 (LT 1] SisS g SloksS (555! 0 il g5 BIT il ool Sliskis oo 3,5 gala tgls
XA--YA D5 VAR iskls
WANTYNO iols ol

WAV 5 pdy guls YWAUANY sl o &6

Vst cpaSIal glesS (2al3l olpon & (nj Jodll oS 595 5390
(0) 3950 ACL 2 3)lg (piis Gl ¥l el 3l iy,
9 28bse (Unpredictable) (ot BB 58 (55 Cusbye 5 Lailps
@ gl wlie (S gl copw 4 ) S cwl b
S 3l 09,8 plKin Ly @ dog Ale ST Qb base ST lyus
@ fF) w2 8 SISl (om0 )3 1) 28 sl (8o ol ol &S i
Jols ddby cptiz Wl (ppe8 g dbles (o Cadligd S (Jle lyie
i) (2 S a4 dog b plojen |y g e i Ol ialS
e Codgize s 4 Lulyd cpl o ae3 pldl (08 g (een 098
oo 1y 0,8 (B3l slslis o (Attentional capacity) as g cud b

dogi dgame Cudlo (6,95 el p (Y A) w3 e JLE Sudcal

4od\do
b 4 (ACL L Anterior cruciate ligament) o3 olo LS ol
s puals (Cutting) 5y Sy el 4 5l & by B9 2 5%
9 u)b (Landing from a jump) b, & 5l 5,8 o (Deceleration)
i (V) abl o Bl SMae — uae el b o8l pien
9 L‘)|5X ‘d)'L»JLé Cuwliol dl.m,i” O|9;.c Cod L;v)'ta.c —mas J)J
Slocal (¥ X) wloas iy Jliog plail g a5, Sl Sae @yad
Jelis aS” amd o 7, (NONn-contact) (¢3)55 p pe bulyd > el ACL
S5 Al il (1b o3 e oS 5 Al (SilSage (S slagSll
8 abals g (2B (S i (A e (Ol B s g o8
s ol a8 ol oo lis b ytagh () cwl b o@e o5yel 9 b

Al €58 ciomislod oISl (ibyg ple 5 s o 0AKuE> ¢ by (solidionms] 5 SKlSoge 09,8 o) ol IS (ggzmls )
Olrl @55 «oilss ol (B9 pole g (S P oIS (239 (lidiapml 9 Slog 095 lutils Y
Ol el ooy yles ol&itils ¢ Liv3y9 pale g Sy i 0aSilS ¢ o359 (owbidi] 5 SilKages 09,5 it )| (wliis IS (Gozitils £ 5 5eld duzee 1 Jghmmo o 93

Email: majidhamoongard@gmail.com

WAR Wl N7 Jlo [ cisuilss pole )d yimgs

http://jrrs.mui.ac.ir


http://dx.doi.org/10.22122/jrrs.v16i0.3680
https://orcid.org/0000-0002-4175-6088
http://orcid.org/0000-0002-5826-1524

:\;;;l.x,h:h,sjfoyu.x:qu

Sox ddn ORIl ey b ady ol o gl pasl als
5 o 5 (§ S e b oo Lylyd 3 GlS el g (e Jedll uSe
(Vo) 2,5 GBI 298 5 Gip sloygile (>
By @ ol o 3l 13 oy y90 1y o9 & SUllae
9 b VMBI g @l 231 (08559 slaygile (> w59 LIS oS
ol b o3l o oo amd e 5 ACL sl Lojme o |y lowes
ORBgR 4 39y9 slylise L Billae g Al5gd LIS Ll cos ) Sl
& Slads b ddlas oplpls Wi cdl wsl edb 3 Bus )9
GG baylpd oo ACL ol b baspe (SiiS g (SolesS slagS
pLsl 5l Ban 0y 15 yp 3y50 il S gy |y LS5y > 45
G590 IS5 b Ly dgrge Slodl Wapllss ygye il gl
Sl lal o Ohl355 »» Slod pll S s SboinS” o5

g (B2 g (B O > 908 g o) D59 )0 Jgeme

b 95 9 3lge

2 oxd ales SVlis @lle yglaer Caz 9 39 90 £ 5l Al
BYerr gl Gl alol 5 o)l 5 B SleMbl cbolil
55 g Jie Ojgo 4 & oudST slaofly WS008 SL3L VT
&Anterior Cruciate Ligament” Dual-Task” “Landing” Jols
Biomechanics”  Injury Prevention” ¢Divided Attention”
9 w8 ©Ylis g “Kinetics” ¢ “Kinematics” “Decision-Making”
Magiran PubMed Joli puixe 03> (ool ;3 oid wles 1l (wndS
{ISI) Institute for Scientific Information SportDiscus dranDoc
435 ¢yglaes Google Scholar (cogosus gige ¢ SCOPUs PEDIO
L o Cross-reference ogod 4 (55950 SYlie don plio Canyod pgd o
5 & s o & o8 Slollls 45 Sl (5590 B 50 A
S35 S ol K 5 SlassS 155> GJIST | a8 s
WA AbyS el )3 dg widlyy

ab ) Oyice ) ohSany (e s MeKinney <y olul
a8y il 95 Gy aib aw ) (B g 5 e W
3fdas g WIS o Ghjg a3 el Vel Gl o a5
s (DS Jold) cusl Slihee gaw iVl gl (35
bl By JDSS5y5 1o (lad s )0 5 Spall oo (sladlaie
Sy g 3as dgu p g M (o Syg Wi 3 el £l iy o i
e i 559 tin Jito olyie 4) 5 18T s Slides
ol ) el e > el ¥l i o DSBS (i o)
(Slawyre g9 slobiyg Jle slp) wliwgs 5 (o) - Slislue bl
635: sl o903l (yl8yg 3l okt il (imggy o (YY) WS e B
35 Sl (o) 9 (1B @) oS )g dib dw I (S oS
S clacSil 3 45 (¢ pine Ylie Jolis anllas 4y 39,5 (ol lie
P B IS E yp & Glllae wdy aad ales ,Sia
By 3908 9 S g Gip B o GG Pl SiiS g SslenS
Loy Oldllas widgy oywd BB e plad Gjgo 4 o5 Sl
391 8559 5 plls gl dgeil 5 (5 (omalS]

ol 6l s LSS 5

ool & 5l alSs ja plol (Limited capacity theory of attention)
w2 b glojed Copo a4 S 53 ST )3 )b ey el I i
38 g cub)l JS 5l S 5> plosl e 5l 0)50 arg g 90 plol
) oopan (3 0] 3980 Jisce ilS5 55 o b Sy 3 Slas atl i
ras phage > OBl By Cue Siide e S LIS 9
oy 4 Sue L oledbl plie 4 oliwd caa oS odlil (g5
(R) ol aales &y @JISS 4 (Interference) sl RN 5 Ljbdy 0
J315 3l 590 5 39,8 elSe 3 (L Sl oo sl
Cuwl atunly 3 Slas (ials" g ACL y3 0)ls 4L (iol3sl & ccnleMbl il 5o
Cows & 85559 drgp oS Wl o i) LelKin el ACL ol (VY)
> 4 & ab e 3908 9 i bohen by (e > S g 098 s>
23 o 8 ol oyme j3 1y 3)8 oMbl 53l anld o 515 sl
ol (B0 5 a8 (LS QU5 b 18509 duye i 4 (W) )
pbol a8 cawl by ylis Gladllae (S35 & L(A) 25 )18 ACL (6365 0 pé
o 515 Sl 1 S o )3 4255 e 5 o3k (LS iy
blsyl demg b &S ol opl ag BB &S (VY YY) 5 li8 o )ﬁ'};l: 39,8
ol s bl S I8 g sl E5By 5 (BLb Jelse o IS
V) B o 0308 p2lly &1 LS laild 53
salyd b L e (Neurocognitive approach) slis uas 3,55,
Fo sy Cod g 5piE Glaptag 3Slee 4wl LUl 5 (SLS
oleMbl biby,  (Visual attention) ol 4y Jold oS cul
4>g a5 (Reaction time) sty ol (Information processing)
Cawl (fSen g Ml o (Dual tasks) «l5e> aJISG 4 (Focus of attention)
(Risk factor) s Jole glyis &« JMas — s J 325 s B> &
9 Olojed plogl olyie cos w59 ST (V) Bgd gume ACL ]
2 A9 AT gy (1) d9dion hup (S b g (BLS Akl v L
ey )b ol 0 o Cusl 4B S IS dar g 2900 byl (555 ol
g Cudib | idy oliil 4l ST e pbsl g Bl e d9azme 5,8
GlSS py Blb e b 2958l 4 e gy AT plxl () 5
Ay o b S plnl b anlie > STy ploj SRl g 69,Skes
g w3 il |y ey car oyt 3 olej el l (10) 3950
39 398 9 (B O 3 USS559 SO By Cusd Sl 4y e Cul (Sae
5 (00) 03 JodlonSs sy &5 s ende pliime (S (1D 05)
Vlois] ccawl yrin 6l5g> Galss Lylps )3 (VW) ACL el 58y Jlos!
L DKV) glj Solil oSy agly Gl b jia$ L3 Ul
Ol pbol & (gysb 4 ¢A) Lib o ke (Dynamic knee valgus
wgly pials el (BLs lagill b plojer 295 5 (oS (b
Sls b Gl Calts 3 5 b iy JB S Gl e 5 o5 S
wipghy Dai g Hughes (V) A A1) 54 0 3,Skas inlS 9 ACL
SlSags 3 45 il 5 S5 proc b oyt B L 2y (590
Slox a3l 1y LT ela gagesl Lbols plosil 39,8 ¢ iy cpe Sl plul
sl b i po (SitS g (SsloisS (sl pasls ol JSs 18859 5 Jlb
S (JSly a3 o)) G pSmeeal sl e ACL
85 I8 pp D90 (25 Sbjls g Cd ) g peed 5 (CLw

A

WAR Wil N Jlo [ isuiles pole )d yimg3

http://jrrs.mui.ac.ir



:\}i:lbbg:ln}ajf[)}»h.l:qu

orged o) SMae cld 5 (F) L e iS5 0)50] 1Y)
B il 2590 1y (VY) (ogeaiSs s 5 (mayg0d oty el gl
OA goomme 3D cpils (Guind (o5l olwl y gxius o jd g 02
Vo li by, 5 03K solsic Lobul 2 o ol 5 45 05 <l alia
VA ok oy dalllan YV 5805 S5 Ly 3y90 adllns FY LIS i
bodlie 5 ond ol baidgefl 350 ¥ chaiye b dlis 1) 3550
3909 sbajlime (luly soles > 608 )b iag I (©glite (olid b,
BYY e elo o o OVlEe gl 85 5 s 3y90 alia 1Y cadllao 4,

() Jgia) 392 048 Ola Yo

oy

S 2 89> IS5 58T 250 10 SVl gy B b Sl imgly
oS ol ot gl A5 plonl Sy Sl Pl SKtS 5 SleiS
s el 098 g (L oSy O e g e A0l plx]
005 JedllpSe 9y g Slov plul e clld i il Sl
2395 ACL sl jlad yiol38l 4y oo ilgh go «culed )0 45 2945 o0

g e —(wae JS p (BLS b olly (il (85 i »
b Gpgpe adllas w29 cal b (A) ABlie Sr900 ol g5By s
Iy ACL sl jlad o Sy (23555 slajgile plosl s alsd LIS
ol 2y & (A 03jld Sl ey o 5 4 (6y908 Bl 03 (cwyp
plsl o> 9> IS pbl & 208 plgis adllae iy W iagh
(W10 8 Y0) (yen Joall e 69505 2ol el (o 9 (in slayile
2 Sy 586 (GBS b Jhaos & 3 Gl 35 93 5 dsde0
sl ) o3 Ve pn 2l (VY ) 3,138 05 (005 Jodll pSe (5556
S 2ibe Bl S 4 G g pie S 4 gl sl
OF JWd @ g 298000 398 (> S5 il S5leisS 4 jidn s sl
Egeme 3 (VF) WS ool Iy (63Kt yoiS (e Jodl S (g9 iy
Oil38l el ¢ B3)e slaygile ploul s a8 g0 RIS plosl duy o Sl 4
2950 ACL sl s (al53l ecoled )3 9 e Jodll oS 55

ol 4l8ed IS pbxl s DKV aygl; ilidl do yingly den )
90 ACL Coml Jlos il cel &5 (F AY-)10 &Y FV-Y4) as
@ (P A) 53 gy JUiasT s STl sl yglilS g Llsj RlE (Y )
Cgume SLIES Cuwl s (Predicting factors) (claow i olsie
9 DKV syl (ilél gl (pols Sldllae (yp 4 dogi b N e
0l 5 1y (5 OF OF V=Y oy oy BT 5 STl (glaglisS
19k 5 a9y anlllae i (¥ ) amd o )8 ACL ol (om0 ;3 1) 3,8 o
U b Jreod &5 028" lgie g 003 5118 (0 3590 1) il g oy (piSE
3980 9l) 9 Oy SIS gl g gl i Carge 9,3 9 A Pl >
9 o) Jeddl puSe (ga5m L3l Corge Wlgi o &S (F Y Y XY FV-V1)
3929 Ao el 4 jlo &S olKin (YF XY) 295 ACL ol Jlas 3l
(2lod 5 ol sl wile) (e SleMbl J5ilay o wbl 4wl
P e @lples 4 B a5 ol et 0 & bl e 2929 4 IS
b gl oled )3 glj (il alS g s (o) Jodll iSe g9y (St
{¥+) 29550 ACL sl Jlas aljdl sl o ama o iy (05

ol 6l s LSS 5

9 SSleisS (cwyp (S5 Il 3 (22 b (ACL 035 & i) slacialsd
4 osds piitie WYl ( ol WS g 438y oy s Slow plul S
ol otel cund @) ()LSS Sldllas ¢ wyls e 5 S e clapyl;
sype slasia 43 55 L85 5 £ slaons e 4 (3 shadl
S5 (hae sbl) o5 oy Jolie Salas pile o 5
JWgyd Slxio ) (oo JedlwSe oy g Jeolie slagys 55liis)

25 25 9 Jlnle

sl

(shp OB pbnl > Aoy e b 893 QIS 1 o inghy den
Syxio g (S g (BLs OMelae £o5 Lol gy o odlitwl 59)3 5 (i
N9 33l ysls Sldlas sla Sageil aen 29 ciglite s (g S0}l
§ adlas g5 (F ATV YY-YF) 398 5 ip oS> ) adllae &5 oy,
olyan 398 5 (op Sl adllas So 5 (WY V) Gy 32 B
ol G A0y 03,8 odliwl 3,Slas byl can (YA) by oS> L
52kl (b)ledd 5 dlome l adllae Jlog <l o pll > I iagefl 425
Siatote bald Y V) 5 e S5 5] adllas g5 (YY-YE 3F) S,

() JSi3) 5091 03,8 o3lizal (10 YD) LSy lej 5

Google Scholar : s 5 Ml SleMbl sbolSol 5l Jols (sgoiue
359+ + 1g SCiENCEDIrect PubMed

v

390 OA A )55 53,5 L 1 e bgyyo el

v

8B oy 3y90 dallaa YV Lo e

v

5 9ol Ao V) «gyap0 5 Laiye b i % 1505 )5 adllas ) Alis Y-

L yal g,
v

A28 gy e ploS g0 4 adlllas VY

o Sy50 Yl Gl gl ) JSi

allle i (VY XD XF) S J) adllan dus p3le oy sope o
s ) dllas Sy g (F AY-ID F NV-TR) SolenS 5 S )
o piia gy blod 55395 03,8 odlazul (YY) ST 5y oyg05) (23 kel
5 9liS (W=D XY YEVY) (o) Jadll oS cops 0 (S0l
SN Sealins ogSy (7 WYV XF SV-YR) il g oy iS4l
ot ze dallie & )3 (5 AYSND XY WV-YA) g s, JUymasT
9 JUpl STl g9y poliS adllae Cin (imen g 4S8
Jid 550 el adllan S5 5 (5 AV-VF VTR i iy, S

Lus (ol8 Shear (ggys g 4l uisls al; (Y8) Slbs 4 i) oloj g

WAR Wl N7 Jlo [ cisuilss pole )d yimgs

YAY

http://jrrs.mui.ac.ir



:\}i:lbeﬁlﬂ,;;‘}}au.\gu

S Il ki g S oS (598 43590 S 53T b b o olalllan ) Jgor

0 (6 95031051 (g yuiio

ol a8 s LIS 3

Oloj bl s oo Jlis 350 )18/ BB olasls i3l
bl (g pSader oS (o) Jodll S (5555 9 I 4 ()

5 ol gty (908 g8y e cld ials
odnbine (JB15 (pogeaiSy S 5 908 gl Cullid yiolidl
GlSS L olpen Lulyd )3 (yee) Jodll S (5985 ominen A5

D2 oS (LS RlST g balyd b aplie > 3L

@ (BLS @lSS 938l laulyd > Slilel pRede (ol
o g ol (33 ST 0 05 osalie ST by 9ej]
]y D939 (6 pSastin olas DKV 3 Lol g jl5 gime bacglas
Oe) Jodll S (5955 ol 9 Lo B> (45 2 gl 138

2 rayged g dhde el i Slial o oaalie
9 9l5 (38 DKV (sblg; 095 ot Koy yines b duwylio

bl (6 pSaudin pas Lo golu8 Shear (g,
O ()15 59 i (pob) 4255 s b olyen Lasld >
Oy JodlliSe (g 0ol Lt ]y gl ji paSTal g 28
Bl 6y et

S93 didiy 3 pSouliz I3l &y oo ( SMae  Sius
b anolie )5 gilj (sl ialS 5 5y gy JUyal 5 ST
Lulyd 53 lj STl b (Sl = (B ld SS9 Ll

29 & )l88559 VY 3 (e (S b (Bld @SS
8l ol 6 pSetn
4398 9 (5 b dulio )3 po (Vb Bua 4y a2 g5 Ly
oS i) S el g e Jedll Se (508 a2
oyt Ll 53 315 STl (gg s el 09,8 b duglio ;3 302
S92 Yl po Vb B g (S e

lal OlS 4 (i) oloj) SiS
(005 ol nSe (95 9 )Lt 3950

$9s8 9 Nas cdllb) Sns
(005 JodlpSe

S oy g9eil b ilas (a35litel inses
(DKV)

Cllad cnaj Joall e (550) SuiS
w05y slilys) SleinS 5 (SMas
(3l cpisds 5 Seolishs

S35 3 paSI] pleiS) S
3ilj paSI) SslaisS” g (e Joodl puSs
(9515 cpaSTal g ol

9 (915 oiadyy JByial 9 puiSTul) Sis
Uyl s paShal (a8 (sbly) Sslorss
(9915 ooy,

29U 5 o) Jodll S 59y03) S
5 oSl gblys) SalessS g (s STl
(515 sl

O P &S (Jyge gy dxbo (Sg) p 29,8 9 by Pl
oy yioles (Bolal &ygo 4y 45T oyl s 0lauds A 39,8
wlos el 39,8 jl ey 4l Ve g S Lais | Wgd oo

b o JUs & o8 Ll en (sjldsnd gl ol

sl dpwloxe I (3 ld alSS Jrasd Cagn Nl o 393
A oo\l

2929 b (b )l gy Ll a0 ST g g0l plos]
Couw (23l )b g b sl (3L )L

b glojen & Jlo 3 b o9y 5 5 adilg ploxs]
aiby (LaSTy lo yo S o) gyl I 3l ealiml

9 o9 Jo> ol bolyon Laulyd aw )3 (55 OIS > plosl
A5 el e 4 g oS >

bkl o 5y S o belen 39,8 5 iy adidg plox]
STl (S S g 5 L (Sl (B ls SS9

s (S2us [Sgy 39581 b ol 0

b Sl (g oSS )b olren 398 5 (2 adlsg

(005 10) (2B, )55, ¥
Jlo Y s Sk

e (459) Conlldly Y-
Jls ¥F 5 \A

Vo) (o K50 Ve
JWYY w53k b (5

(03 V) B, 8559 v
Jlo Ve o SSke b

JLe YO B IA Gl 5 Y+
JuSn sl 4 b

(cs2B))

03 (c0,8) 418455 V4
JUo VO (g (Sl b

(L0 )8) 8359 o5 V'
JUs YO 5 VA

oiSen 5 Wilke
(v%)

oo 5 J‘i
()

5 Schnittjer
(YY) o) Ke

9 Kajiwara
(V0) o) Ken

5 Almonroeder
() o) Ken

5 Mejane
(YA) o, Ke

5 Almonroeder
(W) o) Ke

YAV

http://jrrs.mui.ac.ir

WAR Siduol N7 Jlo [ iseilss pole 5> img3



15510 ke 535 0 goln e

(aolsl) Gl plasl SuinS § Suilodus 5ol 5 43890 ST 3T b b o olalllao ) Jgos

0 (6 45031051 (L yuiho

ol 6l s LIS 3

9y Al ]38l ¢ ams 3L — uas 5,Slas b ol 3l )
olyan gilj STl yoliiS g  oli Shear glag s « Joull pSis
55 1) piSIE gl Al (SIS a5 (asls el L
il S

olyo (oj Jaall puSe (5955 G381 g 9l S gl talS
A odnlie A9 ST L olyon baylys 5 5,Slas Sl

Oy JUyiasT g piSTal olpen 4y g5 5 oy oS (S0
5 sy JUptal yS joliS gy (il LM gl yide
W00y L (658 waeua b olyer byl s j0 1 ST
o5 4aS3 el jlam Gl 5 (prej Jedll S (g5 Al
49,8 9 by Pl b duglie ) 4g> ST plosl Lyl
D92 yud (2l
w1y gl i piSIul g cun gl a8 (aSUS (U
Ol 0l LI by 4 Cans by S > sl cls
2 059 obye 3 oy xSl jelsS (al38l g gil; (puisls
358 ol & by S o plonl b dugliio )3 da g8 e byl

..)IJ‘_;o )I)§ ACL u:.w‘l ey P )
DKV: Dynamic knee valgus

295 (e Jedll S (595) St
SleisS g (53l s ygmizan] g (g8l
(45 isI8 iy STl g pisId (b))

9 (0] Jodll S g95) SS
(5 uis8) SilorS
Oaigy Uil g oSl HlusS) xS
oS g cpiSTal ¢ uisIs) SsleisS 5 ()
(4 e oiasnl 5 uisls LM il g

9 (0o Jedlpuse (59 ) SeiiS
Foolid

295 (e Jodll S (595) St
SloisS g (15 5 Oy 81l (S
(955 5 ooy STl g puiSU3 (sLilg5)

309 s s oS I eolawl b (a8lid — uac > Slos
wxio $op (Bl Ghp Jold RlSTad 25 sihe IS
VO 45 45l Bum 4y ()58 Sloy S plnl G 9 95
5o 4l 398 5 U asb Lo
o b Gilad b (30 aaby (90 99,5 5 i ailg pbs
b b )lads ol dse Gl il S5 Juolgd L e oy iy
Holai die S il sk can Juolgd b cde 4y iy (dlio

Lolyds g odd (b 8 5l bl 133958 5 (b GalSS
1 o (65 pencs b oo

o (GBS AT L olen 3908 9 by akby plsl
Conly b o 4085 (YU iyl Jame 4 1L by 535l
Ay HLid 1y oK
oAb bolyen (B S > (ol 4 by S > el
O b pgd S35e3l) b plosl b elyam by SIS o el
pbol 1y ol Lol Jos 0l cpnd i 5 coMe o0l

JUSew (139 (8Bly b b pasets b b (395l g o 0

(5o ahab ) g oo

(o)) 55,9 YV
Jlo¥e BA

8) (i) b9 V7
JLo VY (o Sk b (05

W) (i) S50 VA
JL VY (o Sk b (05

(o)) Y8359 250 ¥
JL ¥Y s 5:Sile b

(s28)) JliSm 5550 YA
o oSbe 0 W)

Barth 5 Herman
()

(V¥) Meyer

5 Mache
(7) oo

5 Shinya

(Y0) oylSon

ol)Ken o Fedie
(1Y)

WA bl N8 Jlo [ il pgle )3 img3

YAY

http://jrrs.mui.ac.ir



}\};A‘b‘\’;:lﬂ}bjf[)}du-l:qyn

29 (SN —as lapals (ialS cel sy o (Hae —(gae Clijel
9 29850 ploul ol 31 Sy B L &S Sl po5 3l sy 0 a5 4 ()
{Automation) (¢ 8¢5 ]38l g dog Cudglone Lials el o B lis by yed

293 bl o il 455 (K559 4l 4l

[CYGHCT T
ol xé slagiagh 03,55 0y Sl B lacydgize dex ||
Cal 550 45 355 I il 1S )3 00 piiie Vs 5 )byl g enlSC)
Wil S mle ol iagh il S5L adlas mls
8,55 18 wy 390 o, SIS 50 0ads il Y lie oM 5 aasli o LL

by olgly
5 Lo il oS p wlSes IS 5T oan] wldlas 55 4 9 0 Slegitiy
9y oEemen Dy L8 deg djge KS55 » P ndyyes
D5 8 (s y90 353 ©jgo & Sl (S Slotu

GRS

L alBed @SS ol a5 o L pols imgh j0 odd awyp &YEe s
So pSeda Il cel (b Gbygle e oy el Wl
# 9 o) st agly polisS EalS (ioren 9 DRV e Jodl pSe
hb 3 by 998 ACL sl Jas 2al3dl ey sl (Sioe oS 950
wile ) oSy Gan b &5 e el sSien il s
Ol b Vleisl i ol 4 g 48,5 a5 3 b (BLS IS lajls

Wb 39 Canl (Kos ACL sl 3l (6K o Sl ool

S8y8 9 I
o3l A5l e (555 elae asliphly 1 48,5 22l gl
dR.SSRI.REC.1400.1071 Ml &s” 4 IRCT20210602051477 b
u;l Fl.’>o| BEl &S d)l)ﬁl 4‘.15 )l 4\.L...u5 P .&J)Lw L:"))l? o Kisly D g
e Jos 4 10,08 ¢ S5 widged (6, Kan adllas

OB Wy o i
Slgizme dnl g wabat @lllae il ol o Sb )5 eels toxe
pplio Lol dldgicud pawss byl (J)l Cas dibgcws ol dows
woib @l s g ot dlbgicus mbal olpols dsule o ele
Jo) Cap wdbgicaws ol Sus lge Wb oad 5K aibgcws
S odge oy ale muplie Ja il Al pawss obj)l

b @le
d)‘i‘b) b)ln..\ﬁ) J‘Jul)}l alolw 2 W) CM.J Jl)}”)g ‘)A)L\-\J‘ » )..ol> adllao
Ll 8 b pmnass (658wl SleMbl I uisy 5 (VOVVFA-S
IR.SSRLREC.1400.1071 M3l i 4 IRCT20210602051477 )L

Gl 0803)5 oulais

‘T"T"TJ‘! 43\?): u:“g‘ JS‘

Oly Al (21 o Cudgdoe (Sxy i 39y8 (5o &S ol ol lgie
So $9es s JlPl 4 e DKV il olpea 4 g5 4
£33 9% oI L0 YY) 3550 ol Jlas (Ral331 5 (e Jodll oS
2 o)y i ials g SMas bug e JedlluSe 59,0 0l el
ks cel (S ke ©Mae jglis GilEl (V) 258 bl
Gl zmen (YY) 33,5 0 ACL )l jlid (ljdl 5 Lus (ol
Shre e ©Mae by odd W 59y b S juen Mae jlis
el @ole 3 g e G | L (S plrals 5 WS e dblie
(1) 290 ol s tals

cld ials b Rl e A Cal (Ses (LS Jelse
B> & (GBS ST (98l il 4l (o) Joall wSe g9y g (SHae
typed il sl il cely Jldly okd (sjlodud
ogily cmyged Sy e culld ials g (IS ugneiS S
Jole o yol Gl (YY) 45 (e Josll S g9y (1S crmioman 9 el
col o Cul bd (2)B (o g (I8 ol (25 9o )3 i
(8) 39500 ACL ol s tals

s Gl & oad oy Sliios plo L (YY) )5S adlae aox
sl lgen widgr 03,5 dwiie |y (3ld b Jweod balpd p3 ol
@3l Og 9 )08 Cyge 4 (> gl el 4 3B ass ()85
o) (Bls el siua B 50 ool (1Y) wile g
LS Sy 2> & By 0k Slogile > |y (Lot 5 ey ol S LS
ol s il Yl (FF ¥0) wind ol Ty 3yShes ) oV paw
359 sl gl yid o8 cunl cle opl 4 o) Kan 5 Lol 5o > ACL
W ply Ulg5 el ol sl Job BB by S g 458 lacundlelly
S5398 9 G plml e 53 (B Jalge e Copte 3 laudllly ol
ol b baspe (SleiS g (S8 gl gy hals el &l |
©)go 9 Vb gaw (e —(guas S8 b 455 58))5 298 ACL
Shibs (sladg)d g i @ ol » Mas GiloJud bl (o)) 48
by dimdie yosi ) Whad cof 5 (BLS QIS L plojes ©pge & &
loyingly cloasl b s cpl (1Y) e 295 oo (S S
(Y5) 3980 3l 3,8 Ghnogi |, i,

5 b Selags p B b Bb o 8w e woles
SlosS oBTo3 s 53 oS35 IS 4 (St Sl o 398
oy alol Yol olply (V) a8l axsls Sbbs Lyl 5 5
Sl plul SolSe 2 tite 8 o shyes Sla S 4 LS oyl b
@ ol el o Ble sbanld (35 dhes 5 IS e
(V) W (oo S8 s Ll 3 (8559 Seoliohs S o (g3l

Oihy Codgizne p ade caa A8l LUy WS ey @SS L ol jer iy yo3
Dt Seoligh @l bis Hblgy (YY) a0 Liuli8l 1) (63550 (uas plue
Sl 3l (S Car ot o Sl (LS Slagilly o o
S9st0 s(shate LS Gl Coage (s —(as Sl e (YA) 2k ACL
llas (F) d9de (e —(guae J5S dgme g Jabe Candy
b oolyan 5hd —as cb3,Sig, il odlitel a8 Wl aub SilSegy

YA

WAR Wil N Jlo [ isuilss pole )> img3

http://jrrs.mui.ac.ir



gf.:.»Tﬁ dlf}} d.:“g: j‘

:|5331A>4>..:h}>;[)}~h4:,.u

350l e il Clled & Jiie (355 elidignl 5 SlSagy Bl oy

Sl g (b bl 48] (wlid)lS gl gomiih WU JLs Olse 4 ool asele 1 b e mile (o) ghib Bag e
Sbee S enles s ) (2N 05,5 cobiyg pole o (S Cay 0SSl (ol ojyled oKily jo Ll

References

1. Ramezani Ozineh M, Letafatkar A, Hadadnezhad M. Effect of external focus of attention and functional training
on basketball knee stabilization muscle activity timing: A clinical trial study. J Gorgan Univ Med Sci 2021;
23(1): 11-21. [In Persian].

2. Hadadnezhad M, Rajabi R, Ashraf Jamshidi A, Shirzad E. The effect of plyometric training on trunk muscle
pre-activation in active females with trunk neuromuscular control deficit. J Shahid Sadoughi Univ Med Sci 2014;
21(6): 705-15. [In Persian].

3. Hadadnezhad M, Rajabi R, Alizadeh MH, Letafatkar A. Does core stability predispose female athletes to lower
extremity injuries? J Res Rehabil Sci 2011; 6(2): 8998. [In Persian].

4. Hadadnezhad M, Zarea S, Sadeghi Amro Z. Immediate effect of Mulligan knee taping on pain, knee dynamic
valgus, and landing Kinetic in physically active female with patellofemoral pain. J Anesth Pain 2020; 11(2):
14-25. [In Persian].

5. Alentorn-Geli E, Myer GD, Silvers HJ, Samitier G, Romero D, Lazaro-Haro C, et al. Prevention of non-contact
anterior cruciate ligament injuries in soccer players. Part 1: Mechanisms of injury and underlying risk factors.
Knee Surg Sports Traumatol Arthrosc 2009; 17(7): 705-29.

6. Mache MA, Hoffman MA, Hannigan K, Golden GM, Pavol MJ. Effects of decision making on landing
mechanics as a function of task and sex. Clin Biomech (Bristol, Avon) 2013; 28(1): 104-9.

7. Mohammadi-Rad S, Salavati M, Ebrahimi-Takamjani I, Akhbari B, Sherafat S, Negahban H, et al. Dual-tasking
effects on dynamic postural stability in athletes with and without anterior cruciate ligament reconstruction.
J Sport Rehabil 2016; 25(4): 324-9.

8. Monfort SM, Pradarelli JJ, Grooms DR, Hutchison KA, Onate JA, Chaudhari AMW. Visual-spatial memory
deficits are related to increased knee valgus angle during a sport-specific sidestep Cut. Am J Sports Med 2019;
47(6): 1488-95.

9. Pashler H. Dual-task interference in simple tasks: Data and theory. Psychol Bull 1994; 116(2): 220-44.

10. Negahban H, Hadian MR, Salavati M, Mazaheri M, Talebian S, Jafari AH, et al. The effects of dual-tasking on
postural control in people with unilateral anterior cruciate ligament injury. Gait Posture 2009; 30(4): 477-81.

11. Dai B, Cook RF, Meyer EA, Sciascia Y, Hinshaw TJ, Wang C, et al. The effect of a secondary cognitive task on
landing mechanics and jump performance. Sports Biomech 2018; 17(2): 192-205.

12. Almonroeder TG, Kernozek T, Cobb S, Slavens B, Wang J, Huddleston W. Divided attention during cutting
influences lower extremity mechanics in female athletes. Sports Biomech 2019; 18(3): 264-76.

13. Almonroeder TG, Kernozek T, Cobb S, Slavens B, Wang J, Huddleston W. Cognitive demands influence lower
extremity mechanics during a drop vertical jump task in female athletes. J Orthop Sports Phys Ther 2018; 48(5):
381-7.

14.Herman DC, Barth JT. Drop-jump landing varies with baseline neurocognition: Implications for anterior cruciate
ligament injury risk and prevention. Am J Sports Med 2016; 44(9): 2347-53.

15. Kajiwara M, Kanamori A, Kadone H, Endo Y, Kobayashi Y, Hyodo K, et al. Knee biomechanics changes under
dual task during single-leg drop landing. J Exp Orthop 2019; 6(1): 5.

16. Abdallat R, Sharouf F, Button K, Al-Amri M. Dual-task effects on performance of gait and balance in people
with knee pain: A systematic scoping review. J Clin Med 2020; 9(5): 1554.

17.Kimura T, Matsuura R. Additional effects of a cognitive task on dual-task training to reduce dual-task
interference. Psychol Sport Exerc 2020; 46: 101588.

18.Ness BM, Zimney K, Kernozek T, Schweinle WE, Schweinle A. Incorporating a dual-task assessment protocol
with functional hop testing. Int J Sports Phys Ther 2020; 15(3): 407-20.

19. 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. Am J Sports Med 2007; 35(3): 359-67.

20.Hughes G, Dai B. The influence of decision making and divided attention on lower limb biomechanics associated
with anterior cruciate ligament injury: A narrative review. Sports Biomech 2021; 1-16. [Epub ahead of print.].

21. McKinney J, Velghe J, Fee J, Isserow S, Drezner JA. Defining athletes and exercisers. Am J Cardiol 2019;

WA Ll N o /il pole > imghy A

http://jrrs.mui.ac.ir



“T‘:""Tﬁ dl?}} g_:ﬂ.:“g: j‘

:|5331A>4>..:1A}>;[)}~LAA:,.‘A

123(3): 532-5.

22. Amoli S, Aghaie P, Letafatkar A, Wilkerson G, Mansouri M. Effect of cognitive loading on single-leg jump
landing biomechanics of elite male volleyball players. Int J Athl Ther Train 2020; 26(3): 1-6.

23. Schnittjer A, Simon JE, Yom J, Grooms DR. The effects of a cognitive dual task on jump-landing movement
quality. Int J Sports Med 2021; 42(1): 90-5.

24. Meyer E. Effect of a secondary cognitive task on lower extremity biomechanics during landing. Laramie, WY:
University of Wyoming; 2016.

25. Shinya M, Wada O, Yamada M, Ichihashi N, Oda S. The effect of choice reaction task on impact of single-leg
landing. Gait Posture 2011; 34(1): 55-9.

26. Wilke J, Giesche F, Niederer D, Engeroff T, Barabas S, Troller S, et al. Increased visual distraction can impair
landing biomechanics. Biol Sport 2021; 38(1): 123-7.

27.Fedie R, Carlstedt K, Willson JD, Kernozek TW. Effect of attending to a ball during a side-cut maneuver on
lower extremity biomechanics in male and female athletes. Sports Biomech 2010; 9(3): 165-77.

28.Mejane J, Faubert J, Romeas T, Labbe DR. The combined impact of a perceptual-cognitive task and
neuromuscular fatigue on knee biomechanics during landing. Knee 2019; 26(1): 52-60.

29. Seymore KD, Cameron SE, Kaplan JT, Ramsay JW, Brown TN. Dual-task and anticipation impact lower limb
biomechanics during a single-leg cut with body borne load. J Biomech 2017; 65: 131-7.

30. Hewett TE, Myer GD, Ford KR, Heidt RS, Jr., Colosimo AJ, McLean SG, et al. Biomechanical measures of
neuromuscular control and valgus loading of the knee predict anterior cruciate ligament injury risk in female
athletes: A prospective study. Am J Sports Med 2005; 33(4): 492-501.

31.Hewett TE, Ford KR, Hoogenboom BJ, Myer GD. Understanding and preventing acl injuries: current
biomechanical and epidemiologic considerations - update 2010. N Am J Sports Phys Ther 2010; 5(4): 234-51.

32.Fong CM, Blackburn JT, Norcross MF, McGrath M, Padua DA. Ankle-dorsiflexion range of motion and landing
biomechanics. J Athl Train 2011; 46(1): 5-10.

33. CGriffin LY, Albohm MJ, Arendt EA, Bahr R, Beynnon BD, Demaio M, et al. Understanding and preventing
noncontact anterior cruciate ligament injuries: a review of the Hunt Valley Il meeting, January 2005. Am J Sports
Med 2006; 34(9): 1512-32.

34. Makaruk H, Porter J. Focus of attention for strength and conditioning training. Strength Cond J 2013; 36(1): 16-22.

35. Onate JA, Guskiewicz KM, Sullivan RJ. Augmented feedback reduces jump landing forces. J Orthop Sports Phys
Ther 2001; 31(9): 511-7.

36. Beneka A, Malliou P, Tsigganos G, Gioftsidou A, Michalopoulou M, Germanou E, et al. A prospective study of
injury incidence among elite and local division volleyball players in Greece. J Back Musculoskelet Rehabil 2007;
20(2): 115-21.

37. Tavakoli S, Forghany S, Nester C. The effect of dual tasking on foot kinematics in people with functional ankle
instability. Gait Posture 2016; 49: 364-70.

38.Kvist J. Rehabilitation following anterior cruciate ligament injury: current recommendations for sports
participation. Sports Med 2004; 34(4): 269-80.

39. Tabatabaei H, Shojaedin SSS, Ahmadi A, Hadadnezhad MH. Effect of six weeks of neuromuscular warm up
program on injury incidence and functional movement screen scores in male basketball players disposed to
injury. J Rehabil Med 2017; 6(4): 192-200. [In Persian].

40. Monfort SM, Comstock RD, Collins CL, Onate JA, Best TM, Chaudhari AM. Association between ball-handling
versus defending actions and acute noncontact lower extremity injuries in high school basketball and soccer. Am
J Sports Med 2015; 43(4): 802-7.

" WA sl N Jlo [ ieslys psle )3 g3

http://jrrs.mui.ac.ir



DOI: 10.22122/jrrs.v16i0.3680 Vesnu Publications

ol 6l s (IS 3

:\}i;lbeﬁh,ajfo}au.\:qu

The Effect of Dual Tasks on the Kinematic Pattern and Kinetics of the Lower
Extremities in Athletes: A Narrative Review

Majid Hamoongard*®, Malihe Hadadnezhad?

Review Article

Introduction: Anterior cruciate ligament (ACL) injury occurs in sports that require rotational and shear movements.
Dual tasks during sports maneuvers increase the risk of injuries. The aim of this study was to systematically review
the effect of dual tasks on the kinematics and kinetics of the lower extremities in athletes.

Materials and Methods: Articles published between 2000 and 2021 were searched using Google Scholar, and
PubMed, Magiran, IranDoc, SPORTDiscus, Institute for Scientific Information (ISI), PEDro, and Scopus databases
using a combination of keywords “Biomechanics”, “Landing”, “Dual task”, “Anterior cruciate ligament”, “Divided
attention”, “Decision-making”, “Kinetics”, and “Kinematics”. A total of 58 articles were found. After the exclusion
of non-English and non-Persian articles and those with damaged samples, 12 articles were reviewed in this study in

full text.

Results: In all studies, dual tasks or divided attention were used during jumping, shear, and landing movements, but
the type of cognitive and motor interventions and measured variables was different. Adding a secondary task to the
movements associated with jumping and landing significantly increased the ground reaction force and dynamic knee
valgus (DKV), and reduced hip and knee flexion, which can ultimately increase the risk of ACL injury.

Conclusion: Doing injury prevention exercises with cognitive tasks at the same time may cause variability in the central
nervous system (CNS) and reduce the incidence of kinematic and kinetic patterns associated with ACL injury.
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