L2

The Impact of Sportsmetrics™ Neuromuscular Training on Injury Risk Factors and
Athletic Performance: A Systematic Review
Shakiba E**, Mohammadi H?, Alizadeh M.H?

1- Ph.D Student, Department of Sports Injury and Biomechanics, Faculty of Sport and Health
Sciences, University of Tehran, Tehran, Iran

2- Assistant Professor, Department of Physical Education and Sport Sciences, Faculty of Humanity
Sciences, Kurdistan University, Sanandaj, Iran

3- Professor, Department of Sports Injuries and Biomechanics, Faculty of Sports and Health Sciences,
University of Tehran, Tehran, Iran

Abstract Received: 2024.08.04 Accepted: 2024.12.30

Purpose: Sportsmetrics™, unlike other neuromuscular exercises, is designed not only to
prevent injuries but also to enhance performance in sports such as soccer, volleyball,
basketball, and tennis. Unlike other programs, such as FIFA 11+, which have been the
subject of numerous review articles, there is a lack of systematic reviews on the effects of
Sportsmetrics™. Therefore, this study conducted a systematic review to investigate the
impact of Sportsmetrics™,

Methods: The present research was conducted based on PRISMA guidelines. To find
English language articles, the search engines including PubMed, Web of Science (WQS),
Scopus, Google Scholar were searched using the keywords Sport specific, Sportsmetrics,
Neuromuscular training, performance, function, Prevent, ACL; and Persian language articles
search engines from SID and Magiran were searched using the keywords specific exercises,
sportsmetrics, neuromuscular training, plyometrics, performance, function, prevention,
anterior cruciate ligament in the range of 2000 to 2024. Additionally, the quality assessment
of the articles was based on Pedro's checklist done.

Results: Inclusion Criteria for Studies Investigating Risk Factors and Athletic Performance
followed Sportsmetrics™. After a comprehensive search,19 articles were selected from a
pool of 22,987 studies. Among these, seven studies examined injury risk, one study focused
on performance, and eleven studies explored both. The most common sports were soccer and
volleyball, and the most frequent performance tests were explosive power, speed, and agility.
The majority of studies reported a significant reduction in injury risk and a significant
improvement in athletic performance.

Conclusion: In addition to reducing dynamic knee valgus and landing error, and improving
the alignment of the lower limbs, Sportsmetrics™ increase power, speed, agility and core
stability. However, in terms of its impact on the balance, the results are contradictory and
need further investigation. It is recommended for coaches and athletes to employ specialized
Sportsmetrics™ related to their field in order to reduce the risk factors without fear of
disrupting sports performance.

Keywords: Injures risk factor, Performance, Injury prevention, Sportsmetrics™, Neuromuscular training

Corresponding Author: Erfan Shkiba
Email: e.shakiba@ut.ac.ir
ORCID: 0000-0003-1396-950X

Copyright © 2023 Mashhad University of Medical Sciences. This work is licensed under a Creative
mons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/

akiba E, Mohammadi H, Alizadeh M.H.The Impact of Sportsmm\ g

tors and Athletic Performance: A Systematic Review. JPSR 2025;

» Please cite this artic
Neuromuscular Training on Inju
14(1): 82-98. DOI: 10.22038/jpsr.2025.81


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22038/jpsr.2025.81183.2634
mailto:e.shakiba@ut.ac.ir

)2

IONZ——n |

6290 axlllae G 15053 59 0,5 hos g coml jlwyas Jolge p1 Ky o yguml (Sdlac omas Sy poi 5l

M,aUé.S

Tooljule (roms doso F(gheste posd LSS i ye

lad Jod 5l eoly joi pla OS50 Slo yod () uimen el 0als )b s ¢ JlaSius (JLlg (JLied slaasis

OO SR AENCHR [T X

SL)gise 3l e emadSl by OV (8L 6l 28T Sypo bomn n Joalygiws lul  pSl agh fomy 2 095
Sport  slesjlgads 5l sslaxul L Scopus Google Scholar Web of Science (WOS) PubMed go>
5 Specific, Sportsmetrics, Neuromuscular Training , Performance, Function, Prevent, ACL

0y syl c0zg Dl ya glro3lgadS I eslial b ];eSe g g0 6l Ll gz laygise I o)l (b SVl
o YoVE Ve L atels o ol abline Ll cs ity 0,Slas ] oSy magsdly o dhise ooas by ol
A bl g0 Cund S bl 5 SVl o CudlS 5 w0 )8

5° 9 S e gl Dl o3 plaxl JLis 4 (o859 9 Shee b g jluska Jalse (o) SVl ST lee il 428l
rwly s Jldly 9 JL3gd (b5 slaail; (ngmly W0g e0ged cwyp 1y Jale 50,0 LEegh VY g 0 Sles gl

Soede (et 5 ol Jlad lo siae 2alS o regh ST s (Sl g e e o )il (g5 35,9 9, Sles (slagyge;)]

Alodges yi)l35 1) £8559 0, 5as lo Jxe

(Sl il slewly dgege 5 05,8 sl 5 l; Sy GusSly (2alS 5 ogdle S e gl Dl o3 16 S AS

dioils g oogr adlie gl Jolay ol 130 aney ;o Ll ojls ol ped 4y 1) (635 50 Ol 5 (SOl e pw (g5 iol58]
SaS el Caz o 28559 0 8dee ;o LS olml 5 Ged 998 o drogs GLISLS 59 5 Gl @ Sl Sty (o)
Diled solaiul 055 aiy b lad e paad S ey guul Sl yed 5l o]

hae crac Sl el oS5 el gl coaml (65t o ,Slas icamw] jlushs false jgundsS Wleds
ORCID: 0000-0003-1396-950X

«e.shakiba@ut.ac.ir L.Ss o, ) ghowno 0kiowss 99

gs“’))ﬁ s_i:.xlicy.: 9 GA.JLH.: w] 05; ‘LS“"')M 9 gs“’))ﬁ 'ajl.c o..\g.m.:‘égul).e,; olKisls ‘U‘)’ef ‘U‘)‘Q) :w)éi
5 59 pole a8y Seillasnr 5 oulid ol 05,5 (Mol S 5 ($55)5 (bl ] 65 emils -

Ol ol oyl oiils ¢ g o5

Ol iz (yliws S olKails « oy Can g g (B9 pole 09,5 (ob))g emlid ol g (Dol SIS > Lol -Y

R P T
o fles oy ol Bl g ggi o 4 A b o]
Wy 03 o0 )8 530 S 1) LS5 55 (Slee 5 (5
e b b conl (pisedly GDae g Dl gy
blite bl (S)b Jie sl o Jolite 4150 5 4
3l,8 (Anterior Cruciate Ligament; ACL) s

AY

Olrl ol oles

doudlo
seeze |y 555 45 el (5 dodio il (559 o]
Slad 5l e by (o8 collad asldl o by @
O caml il o adlue 0 CSE g ol
S ElS o g 03g Sar gl coled g 55 niliale
LSL@WT (60,8 les Conle @ axgi b 33,9 sload,


mailto:e.shakiba@ut.ac.ir

Wgy sl OS5 e 50 el Ol e 1
) ACL T 5l aS Sl ez o 5l g0 ls aulsdl
(1) 098 oo ACL some ol >0 a5 G Wiy oo
i Pl b I ks o) OB eiaren
O)) ates ol slocaml Jlas (5500 50 ploye
g ool 3l Kb slo 4l @l B ans g 0
wdls Sty GRS ane; (al o Gk el
5008 5,551 Wiz £9090 Sy ]l (6K e
3929 Jed 5l slsks Jelse loyen (o) dtejls
b5 il Jlo g 525 ( Dlde orae slaais
Sy 5 ol @ gaiml 5 G55 5 Olaye
095 95 4 Ol (oo |y sleyks Jalse (V) aSbioe
g8 Jolo Sy Jelse dged S (90 9 (o
(G g5l s ol slaShs wsil g (2
Jolo (G959 Jalse g ¢ g lan b (2iS SBaol e
slo Sy 5 Plae (mas laal (s piylal
5 ¥ (Shocawl Al ( Hac Jolbss pae ¢ Swogili]
5 eolainl el 5l 6Kt g (VYY) aib o
plal Mae gras slogali 6802 piae sla)ly
Sty Sladl oy mly (VF) ol 69y i
Jlosl ol o lolis gauls loylas Jelse Lol
5 O S ¢ pu  cymdS 5l oolail o3 5l slealslas
aass (e guae Ol i (b g 0 yed v
hac- rae Sluyes (VF) ol ool 6K
e 5 el 5 St o sy ke 3 (S
839> Hlaase lwl 60, Slas o SuSS Flol baus
o> bk Jalse Dol cuz ol Sl St
Sl 5,Slae (VF) 0t o apogs |, laaoliy ol gl
2 Ll e sl a4 0B 1) ol a5 el K55, oblss
O, ae dgup (plplin (V) o3l o paazs sl e
e b Sy 4 Gy 53 Ol 9 LSS s 12
ey Jed ) 2oyl Jold 5 Sles el L
s Syl Olgs (sl 5 il Ol w08 ( (Sl
oS anss et slmanliy 4l o b 13wl
A else Joaw) sl ) (6t ol 4 lojen
el g Jlomr 331 0 (55559 0 Shas 3902 9 (Gl
] 3l 6 Sy (Dlas e Sl el i,
The FIFA ) 1) s oly s Jolo Sbiss pladl

o> Oy

AD

Copot] Sy a5 a0 oo 8 Cuileml (Byme o |,
Lol jo () ol oo ool 3l (6nRiy ol i
Pl B sl il loyd sl pritas sla e
05 0l 085 (yea Wil Vo ygelae Y80 Jlo i Jobo
V) &S oo Joooss anal> I, IS Jbo jb el
555 ol b e (359 o o eles 3L
az ST 005 o oaelin Yo o)Ll ¥V o4 Sop anye
s 4 ) gousie wlgd (b)) slo cudlad o 25,5
098 b (Saudcamw] 4 e wilg oo allawlie Ll sl
el Ve IV Ologe a s (65 Sles 0l o ()
2 039 G ol it (F) it S35 yme 0
8l e G (sl 48> (o859 slo e Js g (s>
Gy s oblex 5l doy cuie AVl yuioen ()
S Sl 5l i by o (Swocaml S
Lol Gleaely 5 ol 585 ggame jo (F)aiS oo
5 el 3l S Caz Olyiee Wl o8 Bl g0l
S 550,83 Shac L
Ol bl 2 (SB35 slo 4l gun a5, @mlbs
b s a5 ols olis Fo¥Y Jlo o o3l goraddle
o 4y Olkee VIV b JliSts (Jl 4y oL YIO
Oekee V0 b Jldly g qooniy ady O)bkee V L e
Syl e Geiged Wl 18 il a0
seb @ (V) o)l pla! bas; pl 4 5 dsel>
WJwish sle a5l e el bawgie
VE L gl Jolie g Sls plal JLdly 5 JlsSws
ezt (0) Adbo 22> WV L g b e g oy
booyo 5 Sleddl aid; dw cnl jo ol 53 0y @l
g o, VY Ll o0 YO U (] oy OY
3558 e 50 (Bl (o0 dop e b (SIS
i e o b o g 9l Jolio sl 50 (Sl
sloail) (A) ol (555 asye Fr Lbhys sle al,
sl Jhae 5 JlosSes (JLdly (Jlisd (255
a4 Gl il es)ly JLad Gl (n i
S Gl sB)s el jo (V) s il Jade
5009 mls ACL 5 5l lo ool S 512
&S gk 4 aas (o0 595 Uhn 3l o 092 e el
4 ACL pgas 4 wil; slo coml ao)s A+ Ysore
B I e Gt R
ol b plail ol (o Seee ACL 5L oy 0



)2

IONZ——n |

sy Syl g0 o Ll gy 09,8 51 Sl sla)lis
b g (Ve V) Wl ooges dogs 1) 0 Shas o] ,36
@ a5 Col jlo Slo yed ool (59, g saxie sla Lirgh
ol e Slo e ol ST L bLS o axly Al SO
P ol gl gl slles job a5 ) oga>
o Slas Sgups olen a4 jluyhs Jelee alS ai;
Sy9r0 GBS o i 0550 Lol Jlgw 10 0505 dogs
alS LUl SM el jes LT o5 sl ol ol
99 Nes ds loer g Ly Jelge

ez Loojlo ]y o185,

I OP9)

B s Sl ygiss ol ol o
Lo b3 5 gl 6550 Slalllao 5 oz
Preferred Reporting Items for Systematic )
(Reviews and Meta-Analyses; PRISMA
s plol

g (§ 51 !

S edd yitie slataghy (L lp Gl o
5 5boks Jelse 2alS 5 SM ol jei 36 ans;
B s Glajgise 5l OS5 9 Ses Sonpe
Scopus Web of Science (WOS) PubMed
olo Cuigus)| oxin &, 0 Google Scholar
51 eolaxwl b (2024 April 26 :sods ) V-
poodle () Jguz) o eolatwl oflguldS atws aw
2P e Zuz Wojly S )b ol ()
Sys0 ol 5 65 6T ol Ll Sledbl slaolly
2 om) Gl e osleads wws S5 solinl
solizul b Sledbl slo ol jo (oo &tws b arws
Golye sl o3lgads 4 slesl "AND" Jg Slee |
S See 5l oslial b (aes 59,0 b o
ooles a5 cel S5 a4 Y was oS5 "OR"
IR owin g0 b ead aidl Slilllae sl 3,
Sz odlitul 0y90 @lin S &5 (sp9k 4 w85
Slodelyy owyp by (IS Slused bl anlis
O 5l stossy )o o8 L Sldllas )5 alie (203
03 (s 0ys0 ol jsb a4y 5wl easl (5158
ROt 4

N4

11+ injury prevention program for soccer;
5 Skee 65| 5 ool 5l oK (FIFA 11+

Prevent Injury and Enhance Performance )
Knee ) ¢l ol 5l ¢ Xiw «(Program; PEP
S e ,eaml g (INJUry Prevention Program
el (08 el (Sportsmetrics™;  SM)
PS5 e asliy B o ol 5l Sy Ol el
Gaa L Bro V) s olu,e asbe boos,S
PEP aube L 5 wload olb ol 5l o pXin
Sgage Baa b ocuwl 1 6pKin p oodle ax Sl
Bsali aiej (l 53 il ond (b (555 3 Skes
2 s S es e (seges Djgoar Ing wless
Sl ped Ll (VY)Y Wil ssls 13 Baa 1) loas ) les
Sl el e sy iy Jlz Juls SM
@ a8 Cewl G 5 JLiSen (JLdls (JLSsd slaas,
5 95 locun] 5l i Boa b lojen j4b
Sl e OMcwl ool (Hhb o555 o, Sles e
Sl el iy 03,5 2,5 Shol adlse ez Jols SM
Sl i Slasl 5 (5,08 Sl ped (So el
eSOl yed eaims JSid gulS sla s
(soslie ey el pSe (Sl Jols SM
B ysb a5 adlbie )08 5 (Salas S sl
Ol s slasls elul g (8555 w3, 2 sl
St b g ada YA o Sl ped ] o b
S5 00) gl oo plonl add> A aan o g abn
Dot a5 A1) L b 5l Sl yes DS Sk
lo Codligh o ,Shae 5 ol Sz 1 136 (65950
2 G Jo 4 b OA) cwl ond ow)p
5 ks Jelse 285 ane; s SM ol e
A Gib ol 48,55 &j90 (o859 0 Shes
@ ly o 8des dgpe a5 Sluped 5l GBS 59 5 Ol
bl e g S (oo JLiul eS8l ol yen
L lejen Sl pod 4505 90 )0 3gdss (du
el Jliman Biys 50 el o shs Jalge ials
3,90 SM Sl ja 05 525 )l58555 5,8 kee o33!
@l Lly onl 5o 0s2g cnl b 08 18 o] Jlal
ol SM iy yai 5l ogas j0 (lagh g0
oosSlly Sealils alS Sy o] jlulos Jlse
s (Dynamic Knee Valgus; DKV) 4l



[Eawey ‘5)4|)M| o oalazul 3,90 db 0315..\?15 2 Jg.x?

W o3lgunls g Ol (G Ao
Sport*-specific OR “Sport* specific” OR Sportsmetrics OR Sportsmetric OR Sportmetrics OR oSS! Jo
“Sports metrics” OR “Sports metric” OR “Sport metrics” OR Sports-metrics OR Sports-metric
OR Sport-metrics OR Neuromuscular OR Neuro-muscle
O ygemml G e O jgal b oSS e jgul b G o o jgael b G e jgul b paasd Sl yed b o Sl jo3 vt
¥ 9Sulog 5 b dlac cuac Ol pod b eSS yio= O yaul b 500 i =l jgul b #6050 o= O gl b 2 S5 20
Plyometri* OR performance OR function* LY £90
#0,Sloe bl b 80 S ogadl vt
Prevent* OR injur* OR “Anterior cruciate ligament” OR “ACL” eSS P
"ACL" " ool oo eS8 b " elad adoliie bb," b st b s iy Pt

Copots oS B Sy 3 JulS by |, S¥lia ]
O loged) wis S 2l guul Gladlas 5 wilFlos

baisly
5 o 4l gt 635 iul Lawgs asllas YYAAY slass
Oaka Kgy LYY e slawd) (61,5 Sladlas aolsl o
Sy90 dalllas VVF olasi JolS o (s aiold Bd>
bl allie VA olaas Soles po 5 85 15 (o)
g wdls ) ol raghy 4 99y Lulyd g5 slajlne
AY AF A0 Y--YP) wsas ol

Loy oyl allin od 5 cndS lie VY sloss
oz 99 50 Al aw (L8459 (i SISE (o) 2
SESE g gy Wlie VT g 0y allie aw ((0) 9 00
5 JuiSew Gl JLdly wcan Jligd (45,9 slaass,
calizee glaats) oo SLAE o plS 8 s
Jhsls Jiss L) e 5 elSals
Oygoty dlie o o So el e (g Sulie
or @ JuSen s JLig (Jllly 4l a0 plojen
HESB g0 lismen () Jgaz) wisg aslsy SM 3G
2B owyn @ &S pol> gk )0 axg 35 Lol
5,80t g sl sl s Lelse wlsy SM @l o3
L allie YA olaws S [0 dia) ol (o 1) ogs o) I8055 54
o 2330 1y Sl s Jelye SM iy o5 0ls ol
(83 yo Sl allie & slaws laidl opl 5l aS eols 13
525 Sl e i iyl STy Alis i
Landing Error Scoring System; ) sg,38 slas
55 Wb Cdz il dlis 4 ool allis my (LESS
oS e iy o Shee g 2,08 DKV 5 cul> ST allis

AA

T9r> 99959 so,le
oo bl p 2l iegh 4 Slalllas 99)9 (sl le
Population, Intervention, ) PICOS
3,90 (Comparison, Outcomes and Study
szl Giesh 4 05,5 lylae 85 IS ow)
sloais, o LS5 oLl 55, » SM e
2 SM ol e ol o b o 90, 0 alike
S Siledr g 03g (oB)s 08hee b Ll alge
SlaSisn b alalan ol ple o8 olagiagh
2595 o0ls 1,8 eoliiwl 5,50 1) SM jma Mlac uac
Syge ) 2559 0 8kee b slashs Jeloe izen g
Sy90 cpl Ho .al 7, Gudow 5l aings ool (8 oy
wile Fgyo sl sl Jelse sle jhas Jalse 515l
09,5 e 0 5o laaki ((Hlac Jol 342y pas
g Bbes 9 35 o Ol (ol egily Sslisls (usKg
wile playeSl 5 (G355 oles ln pligen
A ey silee (Sl g ((Sla s
Oladllas 48 EVlie o)y b 55 ol 2 opdle 23,5
JoB ey (g ts poe o 4 piolen 5 ol )i
Bdo pol> gl o) p Ny 3l 55 SH9pe DYl

lalllan kil og2xs
9k a4 Bime 95 Jlagh (b o xSee Sl Cex
aS 1y Gl 4 oads o)ly SYle S Sledlbl i
o gogejl o da (Soge ] Cami ¢ Jlos g oaiungi Jols
3,50 sleylas Jelge SM Gl i g45 da  Soge3] sloas
odal Cess @y @l 5 (g 0550 63, 8kae j5iSE (pusy p



(11€01€ )lg3) | a)Laids —11€ 2)gs —sglins (AANIGT § (T eolc Alas
website: ywww,j '

PICOS (uliie (ool p yol Ghmghy 42 959 sloylona ¥ Jgor

PICOS

(o g oo Jldly LS (JL55) (559 hlizen (slaais; (L5555 skl ansl P

SM s s alslaadl

GB350 U 5 028 slees S o Ll alis C

sboslas Jalge 2alS g () 805)9 9 Shee )l 3,90 slo)9356 (53 2 oy 2 @S GSEY

@ aes by sdb oles S 5 5 oy 3550 laiagn  SResh £ S

fmmmmmmmmmmmm o : et S
e VL i | i o o3l50lS ol oy azily Ylie J5 1! i
1 J
! — N=YYAY b !
. N=vy- - ! | L
L ! : Pubmed-4- ¥ L |
______________ 1 1
- WOS-vsva N
: 1 X
. Scopus=) - - b !
1
! SID & Magiran-v : E !
1
: Google Scholar=s L i
o Ly
T o |m=m=mmmmmes l‘ U T
| bt SVl Bdo 1 Lol bl SVl &yl Sl 1 .
1
: N=Y04Y) ! i N=YBOAY AR
L I e o e e e e e e =
l Y
e i3
L e A N P 73 :
P )
: N=100Y) ! : n-V\¢ Lo !
! T ! L = = ! ! 1
L Jelse a5 SM ¥l G o
1
L o Sbes b sl s i .
: Jj‘oo}o.ﬁ : —-——-
1
N Yo o
ettt =
! N=12 59,9 slo,lre bl p oo ol @Ylie IS : i 2
g 1 a\:
T T T T T T T T T T T T T T T T T T T T T e [
! MY 10,5 gy ) ol Sl Jlge L a5 Ve | 3’ !
1 1 1
! N=Y Wl 00,5 oy |y o, Shoe Lais a5 5Ylie L5
! N=VY il 08,8 oyt |y 0,5kat 5l as Llse a5 Yl ! E !
I o o o o o o e e e e e e e e e e e e e e e e e e e e Em em em em Em Em R e e e e 1 I— |

g 5 SYlie Sl Wiy, ) loges

AA




ol caz e 68 Gl el L ol
cewl b by At (GMae- peae glagals
sl alpy @l o oliixe 4 ACL (0,95 5,8
(YA) 05 oo SaS 05250 slo s b Lad e (o0 503
950 sty Jelse 6,y lo (35l e,

Jols ACL o9 a0 Slss plail el pdypdlal
Drop-Jump ) cul> ol LESS lo gl
Ly Jobs «(Tuck jump Test) >t «(Test
Double-Leg ) L e ISl Y Balance Test)
Single-Leg Squat ) L <& oISl 4 (Squat Test
5 Sy cHae @08 DKV L)1 5 (Test
ol peile (YA cl 655 e ol
2SI als Jerle amio ;s ACL (55,55 5
e o208 Sl alS oo, (rSIB asgly GRal33l il
Sl asls als gl ey JLsg axio 5o
oIl g ol Gl i r Gl Glimes g 4l
T 08l (o 958 o 8 Loss 9 ] s 52
SM @l o5 3l die 50 o plomil alie i gulbi
398 5 o ACL ol jloslas Lilge (2als 5
5 ol jo gl plail b, Slo goe dse Sk
Cawdldly e (V) Glwyms HIS8555 Ol
Codligh e (Y0) cadliSan ol (YY)

ol ST Gsasl b (V) OLRE (1o rizen
750 ase jo oad plol Alas iy bl uizres g
09,8 sl oojliel piw Slped p SM Sl el
5 Sl o gme dgge Slo 5 (Yr VYY) Cl>
5 Judly 5 Jligd sle w0550 s g (Gl
Aoyl ey JliSs al; LG5, ol
Sl b el SM S gy ol yes
Lo‘ \)y 09)..9 6]0 oo)lj 6[@9,.4 6M)o \/\ Lv \V o%
(V)) 055 ,lo re g 5l el Cews 4y (5)lel s
Sl el do,0 AY L gl Stwlils usXl

QT bli,las el jI855, U5, SHae cuac il
oY) col asys AN sga> ACL ol s L
Ol 50 JLigd oy SM ol yei 56 b, (F)
Seolinls wollg aygly jlo sme rals Sily candlsgd
IR0 (S b cas Sl Sbsl (YY) e gl

AA

S by SM Gl o8 Gl o)y 4 dlie SO
oor & Al VY sl 550 (355 9, Mles i)
slo,gSh oS wog asl, SM ol i &)l
hsslse olys by S5 Sila ey g 60 ,5oe
S Al 4y azgi b aisog ools HI5 b5yl o0
2 M Glu,ed Gl oy 4 Wl g0 Slaw
WSy paass o)y A, ohy (5> sk
aolsl ;o .04 oo plodil s iy )05 ,9 50 a5 09
o Jelse 2 SM gy alslas b mls
ol 3 0 Jouz) (28559 o 5kee «(F Joux)

Lol oo Bl oS & ja0 4 A5 l0

Oldllao i CoduS
oobide wlul 5 oads o)ly Slalllas  oriw coilS jlre
Jlgw VY51 olitie ol (YY) 0o plosl (PEAIO) 4,0
90 4 Jlgw 2 4 ol Aol a5 conl eal LSS
L Ll jo a5 098 (oo (89 0pei St g (i D90
o S50 addlhe 4 Cote Gl Ful (sled 4 axg
o Oy axdllas o ped az 2 g 350 0 03ls (2leS 0 yed
CodeS O399y oviwd lias wBl SYL 950 (el 5o
a4 W) 0)|5 Sldlao Egozma 4O Awl) <° ax]llas
adlas > g can Lol dadllas VP oslaws gk
welaisl 0gr 4l my shoel adlae G g il Ll

(¥ Jgoz) ols

G5 Ao g S
2539 ] G ACL ousy sily Jaie ol
ol s als Guaaly SM il ja5 595 e guina
@lo and; oLla55s 50 (sb))ys 0 Skes S5 5 ]
2 olead (Hhb e s JeSe (Jlly (Jlssd
Sloyed Jl (guyp Soa b pol> gl ol s
Lt Sy 5 el S s el 2al5  SM
U Sl S @mlbs L85 e G855,
0594 sy S50 L8 95 o n Syl Gl o cre

g2, 885,59 b

ol Lo ylas Jolge 1 SM @by poi 56
B R R PR R S RRUTON] B SN S SRUTES
(R S9,e ‘_g).a| u;’l":” ra‘..\S‘ (_g\))S.Lo.C GLQ’ uasu



(11€01 )lg3) | a)Laids —11€ 2)gs —sglins (AANIGT § (T eolc Alas

website: www.jpsr.mums.ac.ir

5% obide 1 eolaul b Sldlas e codS ob5,1: Y Jgo

Leps NV & A ¥V £ &6 F ¥ ¥V ) Gz

Y + o+ o+ A+t (¥+) ol 5en 9 NOyes

; Yo+ o+ e (YY) ol; e ¢ VeESCOVi

\ o+ o+ o+ o+ o+ (YY) o), %en g Barber-Westin

\ o+ o+ o+ o+ (YY) ol g NOyes

Y o+ v+ 4+ (Y8) ;%o 9 NOyes

Y o+ v+ o+ (Y9) ol ;e 9 NOYyES

\ o+ o+ o+ (YA) Barber-Westin 4 Noyes

\ o+ o+ o+ o+ o+ (YY) ols5en g Barber-Westin

& v+ o+ o+ (Y4) oI, g Chimera

; o4+ e+ (Y+) ol sHemn Mohammadi

s P e ey (F) ol \Sad 9 Saki

Y R T S (18) Niloofar Fakhraei Rad  Hemn Mohammadi

o v+ o+ o+ (¥¥) ol,es g Shahnaz Shahrjerdi

4 + + o+ o+ OF) oo g Sl

4 o+ o+ o+ 7)) ol g Stw

N + + o+ o+ o+ (YY) ol 28 9 (goxo

\ o+ o+ o+ o+ o+ (YF) ol 21 y5d g (goozxo

\ 4+ o+ o+ (YO) Sy s 9 (sooxo

N e S S (¥F) Slgyws 9 (goxo

byl 5l 555-Y lagiogoil (2235 Jlons -

Lo gage;] 5l (ol yuxie o JBlax (5,5 o3laskA Lo goge;l dolas CleshY

o goga3l dam bansgs JS5g 5 28l 509 o oga3l Sley (saimg,S-Y

sbsﬁw@ué‘ﬁnih&é;o}‘&‘—\‘ ¢3;55bow—f

oglas polie 5 Lol polie )50 o goge;l (g5l ,55-0

OISy g5l 4557

J5olaxs O Sl
ey oLl S ol il
[Xvis (J) ouiss’ (g aiy (8102i) Commi (slawi) wYlio Js
ALy,
slo glaas,  glaas, o5
Jligs ol Calisee ShHul e JlesSe Jldls Jls Oy Sy R
[N ] Kasls Sl oo N
Y1A0 oay 2 i -
Jusss

‘sw)lé sm:-&‘
\ \ \ \ Y A ¥ \ Y Wy ol ol




Sloylas Jelge 5 G e gl 130 ol 4o ¥ Jgax

Stwslas Jole o €9 olagi o
@ (9ol €99 Soye Sngel  GE) (JW) o5 e OB W g
Seolipls PSefev el s dgge Sl yed sl 0150 903l S yiogedly Fo0 \f (Y+) o1, 9 NOyes
ol & als lilo o3l o 1) gily ueSly A goxo
RO PLIIN S Ol a3
98 5
Gao YA BV gals o pde ol i 50 ooy o Slas SC ey Y Y. (Y1) o ;e g Vescovi
I sime gl Ll 5lag)8 51 ol slelid
Og
ld o PS el Gl e L6 ol el SMas ol e 0318 V0 \Y ol 9 Barber-Westin
el €l 0 (635 ON 6 e el (YY)
(Core)
plail gliwly Zal 5l s 36 Sl yed sl Olj0-) JLls 0359 Yt \h¢ (YY) oI, g NOyes
8 g PSeleY quale ol (ge3T o glios 8 2,y
el @il Pe/e ¥ oy (655 e DLas b Odlas
Ohal 5 PSeleV b g S8l Sl s el O)0 JleSs 039 oy V- (Y0) oo 5 NOyes
Gl ol gyl o Sl elail glea, VY
RO PTIIN
ol 5 Pl Gl e b Sl yes el O1j0 JLs 58 0515 Y \Y- (V%) o), %en 5 NOyes
bz Ol fsesl o Sl elail gl VA
el azils
931 5 Gt pladl sluwly Mol by e el Ty acgeme YAV \Y- Barber-Westin s Noyes
PR AR IROWR- AP RO LSV L EWESIA P gyl =V Sl yoi YA (YA)
N ez 5 iy feed S gl 08 COre) Sy e ygr
el @Bl o pe ,SBPS SeuS gl @ya8 -A
ol 5 S yeen
a4l old p PSelo) b G LU Ol jes ae Cwlil e 0329 fY ¥ ol 9 Barber-Westin
Sl 2ls 53 (555 5 O% S e 4l v
(Core)
plail by Zdal 5l s 36 Gl yes el o) S eg Dy oy AN (YQ) o, g Chimera
pas g . P/ wl?yi)ooyaﬂ);@l:;d YJaLu"—T
PS-IOY ls Gls Jols b gme 36
RO LN
OHE,s b, Sy, ralS 5 Sl e cul> SB-Y JLdlg 0539 A¥ Vo- ¢ Hemn Mohammadi
sl pSefe) s e 83U Al aw 2 0 G o oli-Y  Jlagd (JlaS Y (¥e) o,
P S Sl Sl Ll L e
PZIOA syl s b b cu Lot Y Jobs-Y
RO PLRIRY
- CINV LSV R IR NP VNSO | SECH FEUN S S WOV [PC O3 | JLssd o5y Y4 YA (YY) o), 02 g Saki

ol 4zl Jolss g 09,8 (glas

S92 sllas
Landing Error )
Scoring System
(LESS

Y Jobs-Y

AD



G2l PS ) b e b Sl pes

el ails 95,3 glas
|

|
GBS 5 Pl s e Sl Sl e
el ails 953 gl

R S e
sl 42515 sl ST g3l 000 5 (555 0

L PSe/o) b g 56 Ol e
S35 D il Sslils usSly oS

Sl asls

palS o PN b pee 3B olyyes
wals b cds SlSul 03] gag g 99,8 (sl

ol
03951 Osst 2 P10V s (fme il Bl e
Lol aisls ais (635 10 0ld g by i WIS
awsls Jobss PN ghls g U

ol
03931 Oss 2 PV s (fme il Sl e
ails 998 glhs oS 5 L cas ol

Ll

LESS

LESS

ol SL-Y

Y Jole-

95 Sligy ooNlgY
Dynamic Knee )
Valgus; DKV)
LESS

L cés olSuk-Y

L cas ook
Y Joles-¥

L cas ook
LESS -v

Jssd o5

JLly o529

Jssd o5

Jssd o5

JLssd o5

July o529

July o9

Y¥

Yo

ya

Y¥

Y¥

website: www.jpsr.mums.ac.ir

\#

3 Hemn Mohammadi

Niloofar Fakhraei Rad
)

¢ Shahnaz Shahrjerdi
(XY) ol

(%) ol 5 Slo

(YY) oy 21,58 9 (gooxo

(Y'f) éb @b:é 9 (G900

(Y) Slg s g Gooxo

(Y9) Slgyws 9 sooxo

b sogosl
@5l 9 0 5das 9031 ool E9 slag e e
(A 39 S gl GE) (W) o) e OB s 98
9PN ey sloo Shae Sl o3 hoping) L, s J- S 0 \0 Weooow o 9 Barber-Westin
omsr 9 PSY aamgh o e e ¥ ("N ol
el ails s Sme 236 PSe/eN 0 A 98 -V
PSYY LSS J 2 syl (o 3 Ll 0% o —F
el Al
2 DSV e il Sl et gl (se) Jully o34 v Vo (*¥) o), %en 5 Noyes
IG5 i il (Hge slod Shee el JUG5,9Y
sl a5l ol
DS ) s e b Sluges e el (s JeSagois OV VENY s (Y8) ol Kon 5 NOYES
5 o mtel (e sleo Sles ool 5,5 Y
oo 55l Ll ol ansly cul> IS S VA Ce Y
RO USRIV N
2 DS s e b Slped e el e ) Jgboss  FY YDA (¥9) o\ g NOyeS
B9 coiid il (Hge slad Shoe ool 5,5 Y
Ll ool ails (Sle g ey el Gl Cigge ST
Gl Coegge U p o)l (e 5L Fo ¥V e ¥
FOWPCEARY T S0
2 DS s e 8L ol s hoping) L 5 J-V clujed acgeme  YIYe  AYVA w Barber- 5 Noyes
el @il 5 Slas shouls JS0,Y e g (YA) Westin

Cege S o

T Sb-v

AF



CPSele) sy sloo Slae ol el
0% omare D)l 5 PS 1) (Sl
Ll ol ails ls me ,56 p<e/e)
PV LSS J oy b e b

RO PLARY

AU qulr S8, o8ee » Sl e
el @il Pefe s gine

g Py b eSSBSl el
asls oh)s5, 05,5 aw o o Sles

Fo YA oYV e ¥
o gl (Hge0
hoping) 5 -
TR

Selv

s Sl o3 F
O3

) ez JB,57)

(Sl

T 5 pydl Silz-)

5,0 Fe oV Sy ¥

o o) el 5,5 Y

(o)l

2 P s e b Sl pes o)l JS 900

el ails >,Slee (CA-*-'.’)L“‘

Q)li ¥ CA:;.—V—V

T Sl

B L I I L T )k & ey

ol ails 5 Slas Segiehl (Sole-¥

izl G-

o DS s e il Sl e hoping) , <5 J
el o b SO

» ps./. \ )L; S )ub s_:Lu)—u WL’ J@)f‘

ol azsls 8 Slas (ciz)lw)

T Sy

oL Ve Ce Y

e 0328 fY A ¢ Barber-Westin
(YY) oy Ko
SC ey oy VO (Y) ol,en g Chimera

Jldls 039 AT 0T ¢ Hemn Mohammadi
Juss JlsSs () olyl5en
JLsgd ohg vf Y- ¢ Hemn Mohammadi
Niloofar Fakhraei Rad

(10)

JLsgd ohg A& YA OF) &l y5on g Sl
JLsgd 03g Ya VA OF) &y g (Stas
JLdlg o5 Y. Y- (Y) Slg s g Goozxo

JELo (L8559 99,8 9 S 0 Shes 3gug el ilys oo
4 1) SM gasu il Glgice 5 098 (o0 o i) ol o
Lewdld Jad o (b yaS adlge 90 (nl 092
ACL (0,55 p e ol ot sluslas Lelse S0
O% $35 p a>l Ol g by Jolo o (Hae &8 Jals
Ohreslez 5 S yen OOlae &j08 Aol asl o
cins |5 (FY) col g0 ACL ol 5l (6 pKin o
SeilenS 5 St gl ts b g fion alas
S giae Sgue el olea Jlow gl
o oh kr s Sueees OMae S5
508 D9 (TA) Sl 00 3,55 SM &l o5 ploxl

& ya8

—mas paass Oloyed plxl Jlis 4 Odlac oyl
S92 3 8kes Sy Sl Wl (o0 Sy Regdl g (SHlae
S35 iy ol sy iy 4z ,ST (FF) 055
a8 g athn b b g awd> VA wae 4 SM
0955 51 BT Lol 5ls ol er & |, Slizs plail odlae
Sl bl wieils Sbow plul oMas colls

AD

Pl ol dmine (L8555 6,80 @y slapses]
byl slawly jo iegh aw wls (YA) cul Slos
OB 5 (VY) cancdlsgs o) 3 p SM ol o8 4306
Sl Jds a0 b cax Ol el (b Sl
28l ge LS 3558 (b g 69,55 npd D jge 4
@ & Sl yed al 0ged Olo Gl e B98 @l el
s o st ol b |, i gl s, S
U"‘ 9 M gl MT K¢ SOWD- U‘)Li“’))ﬁ o ijé
s cdld by 098 SuSS Mol b oK 5
oo)|5 Lgl@?).u ) @AJL’ LgLQ w‘ J.:‘).: PR ~>9> ‘5«4.«490
ploul awy (oo I 4 il glel o St plail 4
S o slow plasl Odae 5,08 caass Ol yed
5 Jbdls o Jlsgd sla 4t ) paads S pegdl Ol ped
plail wdlae o Slee sguge G,k 5l SM o JlaSus
S S dge 5 60, Nes e g (Sl



)2

IONZ——n |

2ok 655 e ols

S 5o 5 SM by poi S0
Sl Ol 5 LS55 Sl mae 2)l5e 5l (S o Shos
Lol szl aiosls (25559 Bas 4 phcws 1)
sas, coale Lo 4 ax 51 cl¥l mhaw o ,Slae
Ll ol Sgliie o5 (0,8lee glo)guS1E (o055
(il el A5y Spare slesSles (e
g Sy o hae Dja8 g Cwliiul (silen s
4 (FF) il o )38 5 ol ot oSl s ol oS
p3¥ iz o0, e slayeS U (e LLS ) 092y o
59> b Ol el sl cua (LIS, a5
g sl Wiz g gl (G yed sl asly 5l ookl b
A iy sl g 00ged Lads 1) 0g5 L0559 0, Sles
L Ly 5 et s loisine 5 o8 b)) Jla olyie
Sagp gk (FO) 9)lo 925 (g)lxil g5 5 (Solx
» SM Sloyed b pgas 0 a5 ol las sl
G ogesl Alie &) 5)lxil lgs allie oo o 0 Shee
5 el Cdagge iilS (yg03] allie g0 5 iz )l (g050e
s oz (ol dlie i oty alie Cui )0 s
5 (3l o) i il e i e b 5
SIS bt sl oad (g 028555 O)lee Allie g
49 SM Sl yed pll 51 G 0, Slee o Jime g0
JUNE--T (G VI RUNSURIA JUUE I E S o IR YVIRH | T- PR
o 2 GRagh 90 0 LSS S (TO) e CedlsSin
2 GRegR S 50 ulx Cdegga S5 (YT YY) lil
oS gylail lgg sl o gme (VF) b e lsgd
$3972 Syl 5l (o el S 9 )08 5l (S
Jyese lo ) 5 (S 09, (50 sled 4 (58355 0 Shes
255 )bl Qg g 5 Bad Sz (S yed pima
S5 O cwl Sepeedl 5 5,08 cluyes
Rl el banslie jo (5,08 5 SO yegd Sl el
e (e D508 i Gl 4 (ol @ Ol e
Sl ped opl 698 2 Julis lojes SM.(VF) 045 o
@l (Ceym g ©)08) Julo 93 52 jlocne S04 5 0092
Jus @ glmdil ol s gne dgnpe 13l ol pen
slo,esB sl (Sol> s Ul 5l g0 SM Sl el
iy sl AL, 3 Cedlse 4 dew; o> e
s 415558 )l s 5 Jlally o JLS i

N4

el ) Ry Foe Jalse 5 K00 (S ool 652
el Sl Gl by Jolas (el ) el by Jobss
550 a0 (YY) 0 10 oljer as 1) gily 059 4y Sl plal
ol ko Alae iy Lgy Jols p SM ol el
Jlge (F--YV) Jlogd sloaiss, g allin 4w jo o sine
g allie g0 ;0 lo Jme s pae g (V0) JlaSius 5 (V)
A4 g (YY) SLal 5 (Y0) Jlly slbais, ;o
2 SM ol e Sogme b pas I Lisn dwey e
Sl el 9929 5l (AU Ghagh 90 (al po by Jols
SM 5 JLly o539 SM &l o3y Sl jlews Jolss
S S 65 e 4l Ol asl S mesdl
5 S8 plal 4 Glog plail 5l g s JSl 5 o
JrS S lge 4 aS gpsb 4 el (55,0 (Sl
2 A5 Camdge J5US 0dlS (pSaie by (S5 > 00kl
e slmyl el )] Gind 5 el b el 5 oS (o,
9 99dss ($h)y9 ol (b Glod plail s Slae 5o
2 S a5t el Sl Gl L
Sl yed 50 (b))l @bs (Y0) ual ol pon (]85 9
S35 o Dl g s Sk 535, Sl 2 SM
COY X XY Ul claans, o 5 alie coia o
RUCESIRNGS SN S WUIETIING 0 JI T 7S WY WV
2SS Ol o sis pas g (TA) (a8l
&)lse Gr it 3l S o (7)) ClaSin plso
Syzg o)ls VS ISSgn SG g (Mas s p &S
Ol 4 K laygSl LS 5o (655, ol il el
SM 55,08 Sl ped idu 0 sl gal> aslip S
wdds Blod o (655 e axb saues ol oMae Cogls
S (505 degazme oaiiS S8 Olae ol o8 )
(oSl 4l oMae L8 slasl ol OIS > 50 jige g
Syge 1y oy sloygSTaol g Loy guSTavl o Soo e ¢ 2
Oy 50 DMlae (nl Cusli 5 was (o0 )3 Sua
ils olem 4 |, (555 00 LS gup cilide (slaaii,
Sbow plal gloe fate lgie a4 gil5 ax 31.(FQ) el
SOl eyl bl yls JIE L g5 ol Jolae o
sy g O8N S gm 395 JleSen i
2T cenl b (i 5l i o) Jate 2518
S 8dee d9pp Wi s 63550 DS Sgapr elel oo
S, Slos Sgups 5l (oiSu Al Al ol en 4y 1) il5 Jade

S 3l (U Wl oo pl> Adg3 50 99,8 (> 9l



ol @l b pom m il (B b Sl G
KVIRCHR RNV BRI X OPCK PRSUCIIPY JOR RS JeO
SM clo,es aile paads K Ol el
Iy 555 bl 5 0388 a8l ol 51 6 Sty &3]yl
clyyed ol 5 SLb 1 (FF) wms oo Cess
Solidge Cu> ()9 ALy elel p ceslis 5 caads
9339 O 5kee Sgnp g ol I (6K (sl SO
Sty Slyed Gloyer Sl gwyp Cl (5902
ety Dl ya3 glgil ammlio 5 0 ,Slae gm0 g o]
1) L Sl el aS ols lis SM Gl jes b ol )
# ACL pgas 4 o ol jlas pals oéple
559 08kes 2 )ls (e 5L (FY) Lo el
4 oy bl col (e alies ol 5 (FA) 5yl
oo mls wes eS|, oly e opl sl
Sl ed b aie; 0 (FHVanHeest 5 Vescovi
I e i pas Sl 5 Cendligd Gloye yo PEP
S99 pae Lo 4 (pizmen (FA) 09 (o859 3 Slee
slo a0 el Gl Sy Ghyed glo asly
SUSib wile o355 5 olerye Bl (555 il
b oad; plo gyl gl asliy 5l Ll @ Jlose
Jlssh oug a8 +1) Las by a3 wiile oS e ol
4 ¥eYe Jlo,e 00) Nuhmani Jle jsb 4 ool
b CondliSy 0,80os 5 V) Lad Ol ped ST o)
SSbee p Sl (ul U pae Slo @ls 5 oSbpy
S (OV) o) en 5 ACITES Y10 Jlo j0 04 (ob))9
plil glo ol 5l (oS amle aw ye8 asliy
o 0 9 o JWSew 0k sy, 2 | Sles
Syl gliwly o gme g SNl mls wisges
eiley Judo 4 .(OY) 29 DKV 5 Stow plal o5 >
o ol el (Ll oS canl (Sew sl ol o0
aS 59, oo lanl 5,0 el ails sy luye
G B sl ad) @l a5l @St ol e
ol ol oo Slas (wlul 5 a5 wigd ()b oy b
G55 0 S hes g 5 ol 3l (6K ol 4 423,
SM ol o Lol O gl 4 axgi b 1A) gl 0
Wi iy sl al; lp g ails 1) (S
e S Wlg oo plejen i g Jldly JLiSas
38kee 35ty 5 ol Loyl else ialS g5,
3 Sty alitee Sl a3 plml 2 (55950 ol axBls

AD

<yt @L., Jdo med s 0)l0 &S > o Jol yiils
ool Cavs @ b e g Jolw p SM &l yes
NOYES .5 )ls Slgsean o )K55,5 Sl 0 Sl e il
Jds a5 wo,s 355 (YA) Barber-Westin
S Gy (las- as Gieelil Ol pad (5,)35
Sy o8 Sl yed 5l (S 5 S92y (ol p
IS ol yei opl a5 azmals oSt 5 ol Joall nSe g
5OTA) aos oo 8 st cou |, sbos plasl o Shee
&'y Yeexs (Single-Leg Hop Test) J o g0
Tl e 9 Sl plail GMae ceas o )Sles oL
iy 5l e 0359 4 ClSb o LI, o Shee
aosls b S eyl (FA) 05l oo oolanl ol
O o)l puits bLS I 6ily sla | Sz by el
St 3l Sl b S J » SM Sl yes 36 )0
OhEE5,8 5 (VY) b candligd o allde g0 ,0 o Slae
o 5e dlas g0 o S g i pas 9 (YA) Gcsli;‘;qlo
3 ool Wl oo @Bl cpl g (YY YY) L s
sla ogeil g b ST J Oslie la yge3] 655,54
UBLD.».A C;Lm S b il 6&})9 tSL“ EVO) 6‘)“5
Al dw 50 giler ol s g see 3l S Al
Sobea 5 (YO) JleSus (YY) JLly «(Y9) Jlsgd
SIS S s 09 (Fgpe 5 (8 a9, Sloe Sgpe
Ly el Ol yod ploeil ley e ;xS ol by s
ploul 4z do Ve dga> g 40,5 0,5 B o a5 +VVas
QMQJALTS;{)QSW&SM 2 EERON SR PV
5l asey yo b e el aads P»Jl o ok
3 b el dgazme B35 sbe &)lee 2 SM Ly s
el 0l (1S 08598 g (g p Ol
S Sy a0 (VoYY Jlo) 3l slo jragsy
S w6 pKiy Sluyes g bem o)l
(i Gl ojllal el S0 Osllas il 05ges



)2

IONZ——n |

o ST ol iaghy diepllas j5e )0 oSl 4 azgi L
BOA (s 00, b glad > aas ) 00559 (59, » Ylae
Colli Lol iagh mbs el sud pbel Jlo YO
5 9 Tob 5 e sleesy ple 4 6% pees
Oy ) Sl Ty glad > )RG5, 9 Ulez sl
5 JLigs slaaid ) jo (g i OYlhe slasd Lol (55950
o 51 le aagy sl Coenl a5 0 ol Lol
blis 5l (G avs co plid 1y Gt g JLiSs slo ans,
0 o S50 Dllllae (60 presd Zudgae 5 and
Ol 2 SM o as 1 ity (s 2l g
B gaadS by G Oilee swyp pas g 8055
305 (o dpoy Gl Saagh 4 plply il (o )
Gla il paass slb O)lee » 1, SM ol e 156
Ol 2 Obzred 5 e 5 Jldly (JleSins (JLs
Sloyiie (ozen K00 by piie 5 boysSl L IS0,
ol Sl eslitul o (Vsb SIS pw)p (( So3905 58
iz Zolaw 5 alidee cw loes, o (s> 5 Dl yal
dize) (pl o o Gieghy 1y tailed (qu )y p 5 )00 55

Cew! RPRC )L.M.u

&1 Sl

ol g%y £9o9e liwly jo oS Sl Ktagh oeled
&S g ey obl sl egh w5l eadly
Dyl S8 il @l cds a4 ol gl agy
peleier (S1908 5 S5 wleas

O S g5 A

2 olide 5 (gaomme LoSl) jol g (B
&) 5en (sslue job a4 Alie 5K 5 (puyp anl )
JUo)l b blsjl jo Giegly Jotus odiunnsi o Wil 03503
hsls DLl & gl g sygls anlp g i 4y allis
Al oo (LSl) (oolol o i 5o Jsl il

S be
& ool ol b s Slasge jI o Colo w550

Lol 48ls arads Lol iegh sl

&8l (o,
Al ged 8l o)l sl)ls oals plol ey

N4

(YA) Barber 3 Noyes Lug cosgias 5| 1S ol
PEP, wlses j0 col 5l 3 a5 51,05 ,9 ols oLis
A 6y iS5 &l soges oS i KIPP, SM
Ole Oly (oo W LOY) wiidls Suagiuan 51w 0559
5 ol 5l Sy lo o3lmal gl cudise sga
o K0 p3kis suzme o] Sl (65eRiay eizren
5 OBy Ol e Celingd Sl San
S epSin b 4y szl g Ak 0 ol iegn
R NI T SRNE - T VRN e
SNt @bt Slyyed 86 6y, olRel
Ol ol Hlas alS 5 (555 0 Slas S5 2 o]
Sbyed Syeeas SM g PEP oy od Lis as ols
a1y el s 2alS 5 8559 0 e I sine S5t
(OY)5 s of ot
SNy ol 5o Fge il o plyie 4 SM by yes
plail el Loyl Jelse mals p odle ol
celisl bl 395 slas DKV L3 5l Sss
b Sl g e Oy slad Slos 3500 (Slios gl
Slayed Gl Slae; jo 000 olen 4y IS5 )5 55 50
ol (6 i o Gioghy @ 5l j08 g Job 5256
o Sllllae g osg (ABlte Joli p Sl pes cl Sl 1
S @598 5 (i colld 653 o] 26 e
Sl @ ol Jlad 285 Cgz rizmen (el 350
ST sbml 51w e 098 (o0 dmags LS55 9
et Sy e gl Ol ped (G355 9 See 5o
Jad Gy Solel pley yo 1y 0er and; b bsye
lislas b (o pylie ysb 45 5 ains plonil Slislaws
apogi wams adbl o] (3,5 85 oy (i elnil «
O b plape Slujped e i sl Cux 9d (o0
shal Jed 5l a3 slesy3sk Slo s Ll (e it
bog (52 bl gall L oloped moe
aiile b ol slial, 3ol § o5 > ool glas 555k
5 ol 4N e bl o |y gl (LS 05550,
e 035 590 sl 11 8550 Wl (0 45 1500 95150
Olizres it adls [l ae ()05 4y (nped <l 2]
Sl yes b aS il ol ouisS oy ilgi oo gl
sy 5bd 090 saass slo,eiSL Sl colaiul b sanss
Sy el S )3 plojen g Sialen Sjg0 4 (55
oo 1) ol 5l as Jelge ilS ol jan @ |, o Shas



10.

Nessler T, Denney L, Sampley J. ACL Injury
Prevention: What Does Research Tell Us? Curr
Rev Musculoskelet Med. 2017; 10(3): 281-288.

Finch CF, Kemp JL, Clapperton AJ. The incidence
and burden of hospital-treated sports-related injury
in people aged 15+ years in Victoria, Australia,
2004-2010: a future epidemic of osteoarthritis?
Osteoarthritis Cartilage. 2015; 23(7): 1138-1143.

Prieto-Gonzélez P, Martinez-Castillo JL, Fernandez-
Galvan LM, Casado A, Soporki S, Sanchez-Infante
J. Epidemiology of Sports-Related Injuries and
Associated Risk Factors in Adolescent Athletes: An
Injury Surveillance. Int J Environ Res Public Health.
2021; 18(9): 4857.

Lin CY, Casey E, Herman DC, Katz N, Tenforde AS.
Sex Differences in Common Sports Injuries. PM R.
2018; 10(10): 1073-1082.

Barber Foss KD, Myer GD, Hewett TE.
Epidemiology of basketball, soccer, and volleyball
injuries in middle-school female athletes. Phys
Sportsmed. 2014; 42(2): 146-153.

Domaradzki J, Kozlenia D. The performance of
body mass component indices in detecting risk of
musculoskeletal injuries in physically active young
men and women. PeerJ. 2022; 10: e12745.

Pankow K, Vella S, Holt N. Sport participation.
2023; 1-10.

Emery C, Tyreman H. Sport participation, sport
injury, risk factors and sport safety practices in
Calgary and area junior high schools. Paediatr
Child Health. 2009; 14(7): 439-444.

Holm 1, Oiestad BE, Risberg MA, Gunderson R,
Aune AK. No differences in prevalence of
osteoarthritis or function after open versus
endoscopic technique for anterior cruciate ligament
reconstruction: 12-year follow-up report of a
randomized controlled trial. Am J Sports Med.
2012; 40(11): 2492-2498.

Dowling AV, Favre J, Andriacchi TP. Inertial
sensor-based feedback can reduce key risk metrics
for anterior cruciate ligament injury during jump

11.

12.

13.

14.

15.

16.

17.

18.

AD

&bw

landings. Am J Sports Med. 2012; 40(5): 1075-
1083.

Yoo JH, Lim BO, Ha M, Lee SW, et al. A meta-
analysis of the effect of neuromuscular training on
the prevention of the anterior cruciate ligament
injury in female athletes. Knee Surg Sports
Traumatol Arthrosc. 2010; 18(6): 824-830.

Saki F, Mohammadi H, Shakiba E, Ziya M. The
Effect of 6 weeks SportsMetrics™ Training on
Core stability, Tuck jump scores and Single Leg

Hop in Soccer Players: A Randomized Controlled
Trial. Journal of Paramedical Sciences &
Rehabilitation. 2023; 11(4): 7-21.

Kamiya T, Teramoto A, Otsubo H, Matsumura T,
et al. Risk factors of lower extremity injuries in
youth athletes. BMJ Open Sport Exerc Med. 2023;
9(1): e001493.

Saki F, Mohammadi H, Shakiba E. The effect of
SportsMetrics Soccer-Training (SMST) on the
Performance of Young Soccer Players. Studies in
Sport Medicine. 2020; 12(27): 201-218.

Mohammadi H, Fakhraei Rad N. The Effect of
Sportsmetrics on the Performance and Knee Valgus
During Landing of Female Soccer Players. Physical
Treatments - Specific Physical Therapy. 2022;
12(3): 175-188.

Mohammadi H, Daneshmandi H, Alizadeh MH,
Shamsimajlan A. The Effect of ACL Intervention
Programs on the Improvement of Neuromuscular
Deficiencies and Reducing the Incidence of ACL
Injury (A Review Article). The Scientific Journal
of Rehabilitation Medicine. 2015; 4(2): 159-1609.

Noyes FR, Barber-Westin S. Return to Sport after
ACL Reconstruction and Other Knee Operations:
Limiting the Risk of Reinjury and Maximizing
Athletic Performance 2019; 1-709.

Asgari M, Nazari B, Bizzini M, Jaitner T. Effects
of the FIFA 11+ program on performance,
biomechanical measures, and physiological
responses: A systematic review. J Sport Health Sci.
2023; 12(2): 226-235.



L RYONE— |

19.

20.

25.

26.

217.

28.

1.

22.

23.

24.

Noyes FRaSDB-W. Noyes knee disorders: surgery,
rehabilitation, clinical outcomes, second edition.
2019:420-430.

Noyes FR, Barber-Westin SD, Fleckenstein C,
Walsh C, West J. The drop-jump screening test:
difference in lower limb control by gender and
effect of neuromuscular training in female athletes.
Am J Sports Med. 2005; 33(2): 197-207.

Vescovi JD, Canavan PK, Hasson S. Effects of a
plyometric program on vertical landing force and
jumping performance in college women. Phys Ther
Sport. 2008; 9(4): 185-192.

Barber-Westin SD, Hermeto AA, Noyes FR. A six-
week neuromuscular training program  for
competitive junior tennis players. J Strength Cond
Res. 2010; 24(9): 2372-2382.

Noyes FR, Barber-Westin SD, Smith ST, Campbell
T. A training program to improve neuromuscular
indices in female high school volleyball players. J
Strength Cond Res. 2011; 25(8): 2151-2160.

Barber-Westin SD, Noyes FR. Sports-Specific
programs for soccer, basketball, volleyball, and
tennis.  ACL Injuries in the Female Athlete:
Causes, Impacts, and Conditioning Programs.
2012; 309-356.

Noyes FR, Barber-Westin SD, Smith ST, Campbell
T, Garrison TT. A training program to improve
neuromuscular and performance indices in female
high school basketball players. J Strength Cond
Res. 2012; 26(3): 709-719.

Noyes FR, Barber-Westin SD, Tutalo Smith ST,
Campbell T. A training program to improve
neuromuscular and performance indices in female
high school soccer players. J Strength Cond Res.
2013; 27(2): 340-351.

Barber-Westin SD, Hermeto AA, Noyes FR. A
Six-Week  Neuromuscular and  Performance
Training Program Improves Speed, Agility,
Dynamic Balance, and Core Endurance in Junior
Tennis Players. Journal of Athletic Enhancement.
2016; 4(1): 2015.

Noyes FR, Barber-Westin  SD, editors.
Neuromuscular Retraining in Female Adolescent
Athletes: Effect on Athletic Performance Indices

29.

30.

31.

32.

33.

34.

35.

36.

N4

and Noncontact Anterior Cruciate Ligament Injury
Rates. 2015; 3(2) ;56-76.

Chimera NJ, Kremer K. Sportsmetrics™ Training
Improves Power And Landing In High School
Rowers. Int J Sports Phys Ther. 2016; 11(1): 44-53.

Mohammadi H, Rad NF, Khosravani M,
Adibhesami N, Sarvestan J. Core strength, dynamic
balance and performance enhancement in female
athletes with ligament dominance in response to
sports-specific ~ SportsMetrics ~ neuromuscular
training programs. Sport Sciences for Health. 2023;
19(4): 1381-1389.

Saki F, Mohammadi H, Shakiba E, Ramezani F.
Does SportsMetrics Soccer Training Improve
LESS and Dynamic Balance in Soccer Players? A
randomized controlled trial. Physical Treatments -
Specific Physical Therapy. 2021; 11(4): 269-278.

Fakhraei Rad N, mohammadi h. The Effect of
SportsMetrics on Dynamic Knee Valgus (DKV),
Core Endurance (CE) and Postural Stability in
Soccer Female Athletes with Dynamic Knee
Valgus. The Scientific Journal of Rehabilitation
Medicine. 2022; 13(2): 406-421.

Shahrjerdi S, Mohammadi H, Amiri S. The effect
of sports-metrics volleyball training on the landing
error scoring system in female volleyball players.
Sport Sci Health Res. 2021; 13(2): 217-225.

Mohammadi H, Fakhrai Rad N. The Effect of
Sport-Metrics Soccer Training on Landing Error in
Female Soccer Athletes with Dynamic Knee
Valgus. Journal for Research in  Sport
Rehabilitation. 2022; 10(19): 99-112.

Mohammadi H, Khosravani M. The Effect of Six-
Week Specific Injury Prevention Exercises on
Performance in Female Volleyball Athletes with
Neuromuscular Knee Valgus Defect: Quasi-
Experimental Study. Journal of Research in
Rehabilitation Sciences. 2022; 18(1): 46-55.

Mohammadi H, Khosravani M. The Effect of
Sportsmetrics Training on Landing Technique in
Female Volleyball Players with Dynamic Knee
Valgus. The Scientific Journal of Rehabilitation
Medicine 2022; 13(3): 626-639.



37.

38.

39.

40.

41.

42,

43.

44,

45,

Maher CG, Moseley AM, Sherrington C, Elkins
MR, Herbert RD. A description of the trials,
reviews, and practice guidelines indexed in the
PEDro database. Phys Ther. 2008; 88(9): 1068-
1077.

Mohammadi H, Daneshmandi H, Alizadeh MH,
Shamsimajlan  A. Screening tests  for
neuromuscular defects affecting non-contact ACL
injury- A review article. Scientific J Kurdistan
Univ Med Sci. 2015; 20(2): 85-105.

Boden BP, Sheehan FT. Mechanism of non-contact
ACL injury: OREF Clinical Research Award 2021.
J Orthop Res. 2022; 40(3): 531-540.

Larwa J, Stoy C, Chafetz RS, Boniello M, Franklin
C. Stiff Landings, Core Stability, and Dynamic
Knee Valgus: A Systematic Review on
Documented Anterior Cruciate Ligament Ruptures
in Male and Female Athletes. Int J Environ Res
Public Health. 2021; 18(7): 3826.

Mohammadi H, Ghaeeni S. Prevalence of
Neuromuscular Deficiencies Associated With Non-
Contact Anterior Cruciate Ligament Injury in
Healthy Collegiate Student-Athletes. Physical
Treatments - Specific Physical Therapy. 2019;
9(4): 193-202.

Rodriguez C, Echegoyen S, Aoyama T. The effects
of "Prevent Injury and Enhance Performance
Program" in a female soccer team. J Sports Med
Phys Fitness. 2018; 58(5): 659-663.

Ertelt T, Gronwald T. M. biceps femoris - A wolf
in sheep's clothing: The downside of a lower limb
injury prevention training. Med Hypotheses. 2017;
109: 119-125.

Rodriguez-Fernandez A, Sanchez-Sénchez J,
Ramirez-Campillo R, Rodriguez-Marroyo JA, et al.
Effects of short-term in-season break detraining on
repeated-sprint ability and intermittent endurance
according to initial performance of soccer player.
PLoS One. 2018; 13(8): e0201111.

Jadczak L, Grygorowicz M, Wieczorek A,
Sliwowski R. Analysis of static balance
performance and dynamic postural priority
according to playing position in elite soccer
players. Gait Posture. 2019; 74: 148-153.

46.

47.

48.

49.

50.

51.

52.

53.

AD

Saltzman EB, Levin JM, Dagher AB, Messer M, et
al. Injury prevention strategies at the 2019 FIFA
Women's World Cup display a multifactorial
approach and highlight subjective wellness
measurements. J isakos. 2023; 8(5): 325-331.

Silvers-Granelli HJ, Bizzini M, Arundale A,
Mandelbaum BR, Snyder-Mackler L. Does the
FIFA 11+ Injury Prevention Program Reduce the
Incidence of ACL Injury in Male Soccer Players?
Clinical orthopaedics and related research. 2017,
475(10): 2447-2455.

Mostafa Z, Mohammad Hossein A, Nader R, Tohid
S, Barghi. The Effect of FIFA Warm-Up
Comprehensive Program 11+ on Performance and
Physical Fitness of Iranian Adolescent Male Soccer
Players. Journal of Sport Sciences and Health
Research. 2016; 8(16): 1-22.

Vescovi JD, VanHeest JL. Effects of an anterior
cruciate ligament injury prevention program on
performance in adolescent female soccer players.
Scandinavian journal of medicine & science in
sports. 2010; 20(3): 394-402.

Nuhmani S. The FIFA 11+ does not alter
performance in amateur female basketball players-a
randomized control trial. Journal of complementary
& integrative medicine. 2020; 18(2): 379-383.

Aerts I, Cumps E, Verhagen E, Wuyts B, et al. The
effect of a 3-month prevention program on the
jump-landing  technique in  basketball: a
randomized controlled trial. Journal of sport
rehabilitation. 2015; 24(1): 21-30.

Noyes FR, Barber-Westin SD. Neuromuscular
retraining intervention programs: do they reduce
noncontact anterior cruciate ligament injury rates in
adolescent female athletes? Arthroscopy. 2014,
30(2): 245-255.

Noyes FR, Barber Westin SD. Anterior cruciate
ligament injury prevention training in female
athletes: a systematic review of injury reduction
and results of athletic performance tests. Sports
Health. 2012; 4(1): 36-46.



