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Purpose: The risk of anterior cruciate ligament (ACL) injuries in childhood has increased in
recent decades and could be a major threat to a child's sports career. An increased risk of ACL
injury is associated with dynamic knee valgus (DKV). Therefore, this study aimed to analyze
the effect of an ACL injury protocol on the LESS, proprioception, and DKV of child soccer
players.

Methods: In this study, thirty male football players with DKV (mean £ SD: age 11.40 + .72
years, weight 36.62 £+ 4.68 kg, height 141.10 £ 3.98 m) were randomly assigned into two
groups: control (n=15) and training (n=15). Single-leg landing, LESS, and knee joint
proprioception tests were administered before and after the implementation of the training
protocol. After identifying the variables, the training group performed the injury proprioception
program for eight weeks, with three training sessions each lasting 20-25 minutes per week.
The control group continued their normal warm-up routine. To examine the difference between
the pre-test and post-test, repeated measures ANOVA was conducted using SPSS 26 software
with a significance level of 0.05.

Results: The results of the research showed that after eight weeks of the injury prevention
program, there was a significant improvement in reducing the valgus angle of the knee
(p=0.005, F=9.369, n?>=0.251), reducing the LESS scores (p=0.002, F=12.374, n>=0.306) and
improving proprioception (p=0.003, F=10.251, n>=0.268).

Conclusion: According to the results of the research, it can be concluded that Stop-X injury
prevention program can lead to improvements in knee valgus pattern, LESS and proprioception
in child soccer players. Using the results of this research is recommended to soccer coaches
and training experts.
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ligament, Proprioception

Corresponding Author: Adeleh Eslami Shahr Babaki
Email: adeleh.eslami91@gmail.com
ORCID: 0000-0003-1198-1222

@ @ Copyright © 2023 Mashhad University of Medical Sciences. This work is licensed under a Creative
Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/
» Please cite this article as: Eslami Shahr Babaki A, Sahebozamani M, Bahiraei S. Effect of Stop-X Injury

Prevention Program on LESS and Proprioception of Child Soccer Players with Dynamic Knee Valgus. JPSR
2024; 13(2): 17-29. DOI: 10.22038/JPSR.2024.75713.2565.



https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22038/jpsr.2024.75713.2565
mailto:adeleh.eslami91@gmail.com

http://jpsr.mums.ac.ir: alxe <ol OFY Gl ¥ oo)los VY 0,90 —dguine cideslys g (Sibjlym pole ale

JLigd (LS 3b as w9 99,8 slas yl5mo p (Sl orbinw] ool 51 (6 yudiony 40l s 4zt Cudid 3
Py Soolald wesly b Jleses
T e s legll Colo jgate o (Sl yed oodll alsle

Az 5o a8 bl SogS el g b)ys lp (T b wlgiee (S5 Glhee 5o el ple bl slacwl ibus
5l Bas ol s o el codo bl cal Jlas (il L gl Solils weSly .ol 0890 Lialidl Jl> j0 13l amo
9ily Sealizlo sSlly 5 (o > 5 098 gl Shiad i 2 ] Sl 6Kt iy tie Cite S dalllas ()]

el JU5é Jais St

VWEE VY i glome Bl 052 S300) yoy, JUisd 5030 T 85 00l 5 (020 dasd anlllas (nl 5o 1oy 2 09
09,5 95 ;0 Bolai & 90 s gily Sealisls gl a4 Mie (e VEV/) < EY/AA 103 o0 SLS YEIFYEFISA 1y59 Lo
Landing Single ) b <5 05,5 (5031 (08 IS5 sl 51 5 b 0288 18 (i V0) Gk ye5 5 (231 0) 58
o5l gil5 Jaie hoe > o (LaNding Error Scoring System; LESS) s4,5 glas 5051 (LeQ Test; LSLT
S a1y (SOP X)) oS0l Glisl ] 51 (6 ,uKitins anli e st 05 05,5 (sl S0g05] o prite (psad 51 oy 0 (5,25
355 gole 9,5 0,5 aslp 4 S 05,5 sl plol a8 8s YOUY . Do 4y oo el dud> aw dan e g dlds Culs
(Mixed Repeated Measures .| S5 s 5 o5l b (uiblg 56T 55kl 905 5l Sledlol (6591 gos 51 u izl

A plosl Y& SPSS 1581 0 5 5 esliial b (P<+/+0) (5,lolixe mhaws ;o Analaysis)

Gl lime LialS 50 (5 loliae Sgupo | 3 Ky (S el Al alis Cutia 5l 0lo las iegh mls iy asl
Soage 9 (P=+/+ Y FEVY/YVE>=+/v+#) LESS &l s jials g (P=+/+ 0. FE¥£A N2 =2 1Y) ¢l oeSlg
s e GLas |y (P=e /e Y SV YOV 2= YPA ) o o

%Qlawﬂlaxlgwwﬂlym1wde ubwd;mu‘ywwebﬂbybéﬁm
s ol gl ol 555 Jlgish JUgh Gl 25,8 csllas e alS el 5wty 35 | shae o 5 5
D9 (o0 Aoy (R yal (ymaadiie g JLIgd (Lo ye 4

hos oo e sohid ko Bl 09,8 sllas (5 ] 16508ty ol el Saligls osSly s gulS’ wlods

ORCID: 0000-0003-1198-1222 adeleh.eslami9l@gmail.com ¢ ol e ool aole :J ghumo 6o g5
s el 09,5 (23555 pole 5 (S Syt aStils (Lo S il aned oSl (g (laee ssies plol oS 5 cleyS im0l
el D> g (28559

(OlosS eolayS yials e oSl ¢ o5 pole 5 Gy Cumyi oaStils (Mol DSy g (23559 (ool ol Wl ol IS -
ol

Ol egleyS epleyS ol s olStils (o559 pole 5 (S S 0aStils (Mol SIS > g (8555 (oolid sl 09,5 Slil -
Ol elosS ey ol daed olSsils (o355 psle 5 (S S 0aStils ( (2ol B > 5 (£3555 (eulid sl 09,5 Jloolil ¥

ol 45 08 SIS sy Sl g s S e doudlo
¢ (Anterior Cruciate Ligament; ACL) o cl Bz Gty i wse 5l (S JLis
oled 5o 4l (e ¥e e o Yoz (53,55 5 S b ol )0 5eaS Yo A 40 (559958 gakee o 51 i
o LS ) ol il 5 w3 o0 &5 ey b 4l CS 1 piin oS Sl 0ad 3,155 ogdle a4y (1) oS e
R S i I O BLES oS3 JUo VA s ol 3l1) 5550 axs ) cnl o GBS
S alae oLl 5l et (Anterior Force; AF) ol S oM (sl JLish a5 Jl> oY) wilosls
4 o Oy Olgisl olmle cel oS wadls ) e (F) ool o 28359 B1S Ll

YA


mailto:adeleh.eslami91@gmail.com

http://AWWW.muUmMS.ac.ir : agie Soj pole oKl ol

e 6 i aelipy atin coia 3l - SOl e oDl dlole

A Gl o s 4 s KV sl]  5ilj 4ol bl
sl aly G5 epas o olidx @b
R R UL LT IBCN P RN PSS <5
FIFA+11)y V) s 05 0,5 adliy il gl andllas o
2l &S s gy DRV (i b Jlish (LS s,
5 iy (5,500 bgh ,0 (Ye) ub sdslie KV
S0 1, Stop X) WSSl bl asliy 1 (Y1), Ken
Syt g WIS 3 (g 3590 () CemndliSins (LSS L
0,95 o S1(YY) o), Sem 4 PArSONS Lol .ais 8" 3,155,
Olyz 0y O )9 998 SSlSeges » 1) (5508 Sl ped
Sliyes b pas 5 Sl il @l & WS oo
OSen g LOPES 0 09,8 SilSagur Sgut 0 (5,08
g Lo g Lusl Jolw a5 wiols olis 095 w40 (YY)
oLSosL e (Proprioception) ee (wo (pizen
3 Colag 45 ebalen el atils s bl JLssd
2,00 0929 (ale (AL Al i (LSS5 (Ses o
@lidee Dl el Gl pac 0 1) gadg0 cpl Hle Wl
F5ACL ol L Lo e (slo 5551 alas & 4z 50
oolS lp saads aliy l colaiul pac yiegs den
ooliiul ool oaims lis cplas ol cows ACL ol
0> 9 S Sgete Gyzmen (e piie Wb Canl 99,8
(D8 (OMae el glow plail SilSeg o Bas
V) ey Jodll oSS98 2 95 (5958 20 (g5
009 wobail ol 55 9 G egely 9 (o5 S > 092
(YO casls oS L8359 4, bl
Sl i Jlosl g 03,5 0,5 Coonl 4y a2 g5 b a0
‘ACL w] Qo)m B U‘)&"’))5 (5‘)" u’..oLa.\}‘
(German Knee Society; GKS):,LJT sl; crozxl
@ M )5 59 45 ool 4l (STOP-X) wSG! Cliu!
YV G, gl slocaw] Wl oo goped slo aslp o0
(Y9)aas ol aws,0 0) U ACL slacew! g a0
gy bwgi oad el gl gy @b (b onl b
o yod daliy ol (I8 31 e a5 (goguse Dlllas

14

(F) 05500 ACL (Sl 4 ymie o5 090§ 2y
2 e Jelse 5l 093 g glniil DU > g eess
@bl pas a2 ;0 (0) Sl (o359 48 (nl o Sles
plail glo CoaSw o by linl) Laa> 5o )I855 )5
2 e ke oo Wlgi oo (5 > Dlrio o Glisg
ACL slocew! (P)aisb Jlsgs ;0 ACL conl olas
o o gl Glacawl LYY Syp i
HBlge a4y e el a5 wad oo JSi5 (e LSS5 )
e S 5o (b b ogdle (V) 35800 5500
4 e ACL locol w0 Lisuilys 5 (>
OOl Cews L (LIRS ln (patd anje Sl
ol 5 cdlw (sl HBlge g o Sly; SR 51 Gl
A ) 09d g0 B GYsb

ol oaiSolmy) Lol else ololis cg, cowan
San b celie (o ped sloosed xS @ g
ACL ol (ogar 5 gl 59,0 (20l 5 55y
B30 (o) 2 Sy 00 B A (65970l ily i o
ACL (slo o]y o5 amd o bt ACL o]
Ae Sl i) opdy (o0 Djpe $9)95 5 jE (Sumdy 50
L 5 5500 oS3l b led g 98 ol (b &S (200
eIV 998 o0 ol s (B Sy jl0g3 o &
3l s Jlo 5o (5058 Comez ;0 ACL ol 59
- Sl sl pas a4 azg L LOY) col il 2ol
2 ol s ACL ol (2)lse w0y99 (al jo (Dlae
ol 53 ACL ol 5l (6 8y 0559 (o559 0ai]
Azl jo calbal Ju8 (V) oyls g0l Caenl 0,90
4 i g s Ul 5o a5 (COTR) (535 10
JBogp axmio 0 pgat 4 Wl s>l Gl OB >
Ground ) ceej Joall oS slo 9525 Gl 33l b ol pen
5l Jaie o wssly 4 (Reaction Force; GRF
sl g0 sl 4 2w (Knee Valgus; KV)
(10) 2580 95 0 (2552 5 ST

Dynamic Knee Valgus; ) sl Saluls sl
G 5 oS oSl leses oS> Jels (DKV
b g Ohgl s s Sorm 57 5l STl (Bl
Sl el Sl (8 )8 VY)Y sl by (s b ol ya
Ngd o ACL o] >0 a5 1180559 51 (S0 aS ol
2. 0ANY) o] = DKV RVEI-PRS | oo 4o
b e (las oae S5 50 4l adlae



http://jpsr.mums.ac.ir: abxs ol

(\\C’Y‘ ulMM)lJ)Y O)L.o.;.u*\\‘ 0)50*.).@(.':,.‘0 Ml}i‘géw])‘ﬁ rn9l.c AJ.?(A

aal cols, pyd b Soge;l caled (pally o yimgh 5T 5
b s 5 0005 sLasl |y (ighy sle (03] po 28y
a5 i b gogel sl b (a3l ploxil oo andr S
o5l al; 9 KIP LESS (9051 ol yas 56T 51 3
Landing Single Leg) L <5 09,8 (9031 L gil;
ul.u).o.’ PYCSRVY 05; 9 KWW 5).5 o)L.\J‘ (Test, LSLT
5 e Ol bawgd JLSs8 (nyed S S STl
005 05 S 098 5 iz 5l Sy o)l co
JrS 09,5 5 wisls il |) 095 Jgaro Sl o3 5 53l
oSl Gl b gl i o yed g Sl o5k cnl )
L Jlisd al; 4 pogase Sl el aalsl jo g atils
plosl 5l amy 09,8 aw o LSS50 o, Slee assls alol
9 KIP § LESS (joe;] Liwg olo,ed atan coin

A 605 o3l LSLT

#15 0oNlg 42505 (2L
a3l sy 4 (YA) CIAY L) LSLT 051 Sas'L,
Jaw (KiNOVea) lsS 1531 o 5 51 szl b gl sl
W ol e ah by (YA) (AASLL) - A0

Sl Vo 98w o) (Frme sl S b (Sogesl
Sl Sl enSslr sln g adS S e
b 6wl g awd s 513 65 59 ) 093 slacews
s5ed b g a3 e 4S5 S ad 4 ]y (Fp bl
| conds nl s sl (oo 958 995 Glae sk (55, Nises]
O pgai)ass laas ail aw
g 05 oo ol 4l V0 998 s pp s S0ge)]
ol Wil 0 3,518 (o0 5155 o ol [y Sl 4
Olye 4 a5 (J (I 998 e b g 0 L | Cundy
bed lp 0gh o0 Bd> g 090 oo Dlu 3850l A
A 69y Sgasls JuSulKo £F g0 5l cos 1y
R o9l 5l e VD gyl g sy ¥alols o 5 el
(YA solaiw! cubls

b oS 3 S5 oo gl (osSly dngly amlone 092
pr 0 odd aBS a9ty polal mP L S (o)
A (oo patuiie (Bl 13 JolS 39,8 i LggiST )1
S oghiie b (oo dmlme ugSly 419l 023 Gl o (74)
B 5ol 0aedS s o3l dggly e gl
SSES 35 e 5l g SSES 35 0 4 SBsE a3 sl ol

G0 Oy 4y (patiine ()9 dnalx jo ) SOl QL]
S yiso A bl nl 20310 9529 WSk 03,5 (o)
S erSin g oSes gy y0 Wlgioo ol aslllas
ool 4 e Jldg Jligd (LSl o ACL sl
aoly il ol Gudios 5l Bas I 5 wil 50 DKV
3958 sl e 2 el 3l (6 Sy 505 55 el
s (Landing Error Scoring System; LESS)
Knee-Joint )4l; Jaie Shes Jgoes
L Jlsgs LSk oses” (Proprioception; KJP

ik o DKV ais

IR P9

3 oolitiad Eom 3l 5 ] o5 da 55 5|yl anllins
5 Sealels ol L 1o i oy S5 S
Wgol a5 g SOl el i s (loolKil g pjloe (o
5 ol Olgel Jst 1)yl e gLl sl
A JLo IV s aels po gl el ol sleelKil
ols s ausdls atele SO (0 yed A a aldn o
5 o5lasl) G-POWET 1381 o5 51 soliwl b diges gz
O (+/+b :6)“) (s G‘a.w 9 RN :G)LJ L)‘?” 9 <IYY
09,5 Sy (i 3 (6l diged & azgi b Ll
o5k 93 oo S GENO) (2 p05 09,5 So 5 GEV0) S8
0355 slaoge;l (Kad (glp e idd pend JLigh
99 50 POl b 4 ) as ja (sl dged (o3 9 S5
Sl goge;l a5 ol S5 a o3¥ pimen il E 05,5
s, o phie cdld o S Blas asle pol> guas
oz Solel 5 0 Shee b Ll 5l 5 atls |, Jlssd
o] 35S gl oMo 4y 9wl I8 LS, a5
S9n Dz AN L e g 9l )3 oy 4 (SLS pluil
9 SRyed dul 93 )0 S0 pas (el aig) )3 050
A B gl G090 (s aaldl sl Lol
5 JrsS 09y 99 4 L ogesl (ol oy et 3l g
05,5 5345 Sl 8 o Sl il 5 03,5
g 253908 Ll 1) ol Qliwl iy o5 w857 )18 (o yes
955 (G g Jyeme 005 p)5 S5 095 LSk
AR

s aalin b loye olidl caa hagy, 5T 51 LS
Ok & Sl Sledy ol (Bl g S Sy



http://AWWW.muUmMS.ac.ir : agie Soj pole oKl ol

e 6 i aelipy atin coia 3l - SOl e oDl dlole

oaliz Mol ads plaled oo olwl L5 oL, ol 3
L olyee a5 oo >k o, Sen ¢ g0l Lawgs LESS
oo So kg (28559 o yo Oley o 50 o 5 Suddse
o503 (YY) ols ploxil 4230 O LY o 8,1 L5559
alold jo Bua s g sl el Ve ax> g9, g
$o503] & e 00T gl g5y p 08 W hal
39,8 g a9, 5l sl gy Lhp B Al edls (gl
i bt ol 0 g mhaw 69, b 90 2 b Glojes
Ao bl ) (gogee glas )] oy ST alolddl g ouls

Gor & E9rS 9 oo gl (595 9958 Wl (S0ge]
Lsgi 305l 0978 Glaled |y 05 (0 S5 (53500
osls Gogeil a4 pped Ceo B LY LY Vaoro Sigs)l
3,50 3 Sigajl 3l lasll j5ims gun Gogeilad oo
09l J5 00 9,5 (003 Sl | el 99,8 S
slod 5 sl slad 51 Sigasl g olooo plonil | GitigS ¥
Jsl GiisS (b 559,500 byl g ovalin ], ol oiilr
5 Sise3l ey (1555 50 5 sl slas 51 Sisasl ps 5
Cegmy 53 5 (o ) g esalin |y ol (il slod
irogi 1) LESS (5051 5o (20 jliel s — o )la
ot 2oy |y S il 59 5o sl Sigesl ol 0350
sl s sla sl Ll 5 Sy 51 5 ools )3
A plailg sl (ialed b ()1 25 2 Jlaglgieas
b el glen ]y las (S el (pojlel o &
il des paz b led jliel (m0liel 05 (oo ogms

(¥ pgad) (V) 0l oo s

$l5 Fos > 25 oIl 09
a4 Jate Cunsg e bl Goey 5V KIP bl 6l
"okl ploa 9351 (g3lojl L olyen 5381 gasl " g,
SO g3y p A5 Ab atulss Joges] I8 S Ojeo
Gllsy a5 (ol g8 4y il lpgl cow ad 5l bl anis
Comdg) Wil o ax 0 A (g5 6ol 5 oy Jolie
IR 8l )l hate b (g5, 2 alisS S 50 (Col il
5 Oy OlgFel lewly jo yialdss Coli g3l 0,5 (oo
Wb by 4 (5 S5 GloFeial bl 5o oS e o3k
iga3] e (A 5L 0 2ol Sogel sb 4 o)l
VY0) Bup aygly 0 b gy Spp0 4 1y (G0gesl (Sl
oS5 et 2lyE (o (G050l 3l 5 (V0) 25 (o0 Vb (a0
3k ol ) T caygly cnl po 955 (gl 58T 2l

AR

#lomsSly asly 23yl s LSLT (ysesl glyz o s
WA 5l alol Jlaie 81 sl g8 g0 Lang alais 4,
Sy 308 S5 ug)ly ausly cnl Bl 555 4z
30 wosdly gly lgie il a0 YA+ 5l aS ool
Llgy onl Jlade oyo,g] Cams 4 g g g0 418 T lag
Ol 098 oo B, 4z 0 VAL lodsl Caws 4y e

oolaiwl Jdoi g 4300 Cga e (ibsS 4w sbilg;

(LESS)s4,5 stz 20 kol o903
e 4 Sl aluil g 25 > slagSIl slulis cys
L 8 b Ll 6,55 52 5o ol 550 s o
oolaiul 98 slas aojlosl pieew 5l aums iol38l
s3] ol X, )15 (YY) o, e g lgol L(¥))os
G355 b ] Sl (Byme 50 K55 bl
Cudidge b lgi e LESS LI 5l eslanul L adl
5%“1)1453):.4)0&]5&[1]45.59&3045@&
5 aibse >Mol Sl yo3 3 pal, >l wiesls Lilate
So 3l (A 998 ST Sgate 9 Dl Ol o0 0gMle @
el b (V)0 obsyl o abwg a0 1y (Dol asliys
s S0 e 5l ol Cagaze s ge3l ool U
ooliinl 4y 5l 5 (207993 (S ) *) oz (RO 0yl

Al g0 (S sl s glp pg o e )
I OLA.A:}CJ.A 6‘)’. |) &5)‘9-:“) )L..,...., ,L:.u‘).m AxS 40 g



http://jpsr.mums.ac.ir: alxe cole

(\f*\” uLMM’L’)Y O)LM*\‘N 0)5;}*% L_’a“w‘};jé“’)")f r:ﬂlc A.LZA

358 o (liee o9e Y a9
2l sles 5l aosliel BL-BA (il sl 5l oo sLel AAL-Ad

sl ools (i ledlbl (g ,9] pox 3l am Colys 5o

L 0 5 9 o tJed Sl o gogesl (S 4 by
blaial g oy ol o 40 ;0 Gl yukia ol yon
el 5 2325 990 V8 455 SPSS 1380 0 3 e o
Chog jshaie 4y sl Slil 5 (1SSl 51285 18
gz 5 (P20 0) b 6l gyl 5l s e ool
(P=-1-0) Leven yeeil jlla Ll )l Sen o)
o3l b ilyly 5T (g3l 51 Sl yed gy sl
Al oolaiwl +fe0 5l 2SS W mhaw jo 56 (6,8

b aidly

5 L gogesl (50,8 lo (S 0,90 )0 ey Sl
L e leb il s gy D) R3Sl e
(Y Jgoz) Canloals (35155 (S 0098

by oo Slr olls el el slzl 51 3
4 azi ) Shigs gl o315l Beiow sl piin (o5
il s Sa (g (P - ) s aslizis] (I g olores
oS el gesl 5P/ B)os ooliil (yg) 9051 5l Lo
P=-1+0) o oolizd b Ll lsS Kb oy 6l
Jelos ge3l o b il ly (S50 sl ogyke rizpen
s olisal Jrge CagyS (ogesl 3l 6y ol b il s
035 3 Ol B 28 Gl 9l 4 drgi b a0
sbbeisl Jelos caz 65585 laojlail b il ly el

Yy

g_))yo L i M‘}?u.a 9 )| 9 o.»lo)f).' 4...‘5‘ l.a u}‘).\.m‘
oolaiwl 0 iz ) ol e 5l eolainl oy 9 Jled
Sb 4 aw aw ledir b e iled gLl (0
WS o ESe 4l iy B oaw g 00y wloy cpl 4 1) 09>
sl Sl oy 4ids SO Caw o Gy Sl
@l il sla s 25 o3l b aw (b gl sl

(s i) ol 31 (6 iy (39 505 40l
(Jols o390l (ymuge sla idu 5l eSSl Gliwl 4l
@4 ol LSS (508 Sl pel 9998 - in 59N
L asly ol plodil aian jo JLaw g a2 o YO LY Cow
6°)3‘3’L—’ﬁ4g5~"~4@4~454—“g5‘£5)~°°h“:’t—’ﬁ4
Gliwl g o3 aelip (YY)l oo ial33l loy CuldS L
Gy 6l oals ldl Galizes gl anliy 31 WSO
Henning ) Kowe asly, Joli a5 oo a3 §
6ol coml 5l 6 Kiw asb, (Program; HP
L aslip (Vermont Alpin; VA) pUT cige s
Kige il el 5l (6 mKian 4ol (FIFA+11)+1)
Jbase ol 5l s Kiw 4, «Santa Monica)
oLl Jbase cowl 5l 6 pKies asliyp 9 (OSI0) gLl
ol ol &I Jaaz 50 2o el aeliy (YV YA C!



http://jpsr.mums.ac.ir: alxe cole

(\\C’Y‘ uL.»ulA)Y O)L.o.;.u*\\‘ 0)50*.).@(.';}.‘0 Ml}i‘géw])‘ﬁ rn9l.c AJ.?(A

PP O U LS| PSRN P U SV B PR

A Vo8 ) fat Y 1 i oy yoi Jole
Ma Ma Ma Ma Ma M o ol 59,5 05 9 oxidy
_ _ VEXY VY XY Yo XY R Axy RN g C e ORI RET
R R R
_ _ _ _ y e XY R y.xy R-Lygy Joles
R
_ - y e Xy Yo XY - - R-Lyey oy 55, &Y
R R
_ _ - - VY XY R . xy R-L) |y S (g5, ISl
R
- - yYXY  Ry.xy - - R-L) a5 oy 55, b < 55, OISl
R
_ _ \YXY e XY - - R-L) Jlossw g cyils cows 10 b S (59, ISl
R R
Rayvxy  Ry.xy - - - - 0 Gy Jlimmde g Bl Cas j3 b S (g9, IS
R-L) ey
Ry Ry - - - - R-L) o5 55, » el sla e ez o gl @Y
RiYxy R )-xy - - - - ooliwsl oy 0y (69, b o b (G0ga3l 1y Sl b o el
R-L) oS oo by 1) g5 S cans b g
R #xy R fxy - - - - 0Ses 59y 2 b S 59y oolwnl 1 o5 L b e 03
R-L) ey s Joles 95 oo sl G50 5 Joles
- - - - Ryvyxy R y.xy Loz 590 Wbl b ogley 4y (g)lo pl8 &b
- - - - RivxsY R \Vexy abl 3k sl
; _ - . Sfext  Syexy oS 5 SO e
Seext  SEext fAxr Stext - - bgy & y90 4 SO (305
_ , . . RAYxY R \exy R-L)oS 55,8 ol b il S5O (905
Rr-xy  Rvyaxt  RyY-x\  Rsx) - - R-L)oly STl b (ol SO 505
- - - - Ryyxy Ryexy x> (5g, SISl
- - RVExY R Yxy - - wxz (59 Gros OIS
R \-xy R AxY - - - - Az 55, b S b ol
- - RivsY RY.x¥ Ry Ry O b (o) S e
Ry RA B - - - 9y i e
- - Ry.x¥  RAxY  Ryxy R AxY ol o

Ry -xy R Axy
Ry -xy R Axy
Ry -xy R Axy

ol sle G b gy Sl
s sla Ghp b g
abaii (Lo )0 998 5 oy

R-L waads M sl S )|, S5 R (el [ se a5 il il ()l 290 332 5 00 ye3 by 00 B yloj e Jgl 00e) Canl ¥ a0 ) Lo s ()Ll ol sl g o0gn) a0 ) Lo s oy ol ]

agly e L2als ¢ KIP LESS Sl o gyl
P 1-0) wsls plaisl sg5 & LSLT o sl
(¥ Jgax)

Yy

PR e ‘) .

(Y Jga2) 0905 ool s ools ]
olal b wil,lg 5T (ygesl 5l sael Coaws 4 ls
5o R 0955 QUSa3L 48 cansl T 51 Sl (618
Soox oSl Slisl (guped SS9 atie Cuia sl 2
Caid Gl bl (g )lolise L3 gt b ke



http://jpsr.mums.ac.ir: alxe cole

(\\C’Y‘ uL.»ulA)Y O)L.o.;.u*\\‘ 0)50*.).@(.';}.‘0 Ml}i‘géw])‘ﬁ rn9l.c AJ.?(A

lo Soge3l (59,8 Sledbl Y Jgo

Sadie P ogesl oylel Sl jlro Byl W 0g,S L o

DARNY ofee ARVAREE-SRVAR oyl (JW) o
VE- £ 14 Uy

AR AL -+/FaA VEVY £ AP =yl (o gilw) 03
VEIFY £ V)Y Js

AN YFIYE £ 1/aY o (55 545) 139
AT Uy

VA VAYY \WAY £ -jay e (gyeyin 3 o5iem)’ sk 00gF Al
VWIYY £ -/8V Js

. IOYF < IOA¥ Y/EY £ Y ot () cdlad alslus
YTV £ 1) Uy

Body Mass Index; BMI”

Gz sl ad 3 sl 6,8 ool b il ly Jdow (ygesl gl ¥ Jousr

2955 o 95 092

031wl -p o5kl S o3l -p 09031 o RY S

A ol besie 1 M il e bl oeSibe bl Sl 0pS e

VAR INNRYERS SRR S 70 0'A SN, 0¥ 2 [EEY e AYYE[FAN Velfeke/FYE S 98 slbs (o83 Lol (ygel 0 ped
e RV IRIARE VA RN VAYE-/EYE Jys

NAtZ SRVERA SRR YA 3 SV Y. [++Y VEISEEYIVE \FZRREAT/ a1 S, gy Juako Hns >
—e[eBY O efeeY L ASY VWATEY R VYRV Jyas

SYON efeed AR SVOIAY DY e MEYEY/YE VA/YEYTY S #15 51s 4415
A NN & VYA 4 A VITOEYN - MRS/ Js

Knee-Joint Proprioception; KJPs:# . Landing Error Scoring System; LESS s

LLs,I O Oliee &5 llioe 5 (s¥ly agly 092
2 dabe cnl 2 g HeS Tl (6,0l liee b (coriiiune
Sl sl S 5 ol (TR) 3 s 2b amio
b oRlBl 4 Yl gily ad oF Sals 5 gl il
S5 b s ped b el sl g 95800 e (Sl
Slgi oo 9,955 Bl g (598 ( Das— qras DLy el
2l S50 olgz LK, 50 9l el 516 iy 5o
593 g 5 (F1) llKes § (gormw Ll (e o
SilerS 55y L #) ) b o o3 asliy atin i i
B eip 0y90 0 9 00 JLsed HLSuk KIP g gl
g shes u a5 09 o5l (Sl Gheghy ol b g il
Ll Sgete (s JSSg Jlesl Sl am gl GesSlls sl
e sl aae 2 S (FY) Gl 5 Glble
05 opeds oS3 VY KIP 5 Lgy Jolas 1) S ey

Pl ol e

Y¥

G5 Al 9 Sy
ol 5l S el A e B L 2l g
OBl ol Jate (dhee > g 098 sl Gl 5
2 plnil gl Sealals usSly (wesdly 0 M JLso2
Gl atin ata ey ol ol ols aallls gl
Syt Sl ) (se b wlgioe (e aeliy
5 LESS (5031 wlyes (malsy (LSul 098 puilSo
3109t gl usslly agly 2l g 5il; (ee o S5t
e b 95 Wol)5 D 50 gl pad o3 oS Ll
Pl )0 5ily Beds S 5o Wil se 31l cal ez
Shole 99,3 pln ;5 gil; (b @3 el Sl 5o 593
5 oyt 3l S Sewgly ol Slml sl ks
ACL ol 00isS gy G (51,558 Sy (558
5 hp S plim ohg 4 (22555 la Cullad



http://AWWW.muUmMS.ac.ir : agie Soj pole oKl ol

e 6 i aelipy atin coia 3l - SOl e oDl dlole

5 Shas 008 iy (5> sl Ol (Sls
bg sl s o> )0 Jolae 6)l8)L 2als Lils
@l byl (F9)enl 55,8 — i sl cedled e
Rl sl sl b Glore Ay Conl (S il LSl
428 Sates &5 Dl LS55 50wl s
(V)i e e ko il coled ol (glacas]
Sialen 35,05 L85 Wl 03,5 olyie Clids 5]
g8 iS5 ol 5 Sl pll Edlae e s
o 5 (FY) 0 (LESS) @l s palS coge 195 oo
el yed a5 ols olis (FA) o), Ken 5 REd ey
ST Sllasl el 5 09,8 SolSe S5 Sl  Hlas
Sy lex ol ss,9 50 LESS 4 (Tuck Jump)cwl>
- et S5 dgn Geized b Eob 4 dxg o
98y rgly Ghals 5o Wl ge (n yed JLSo 4 (e
30 cars cllo as gol,8l ogdle 4y (FA) wll JS5e il
35,9 pllin a4 4 Dbl [0 wes lisay (655 e Odlac
sl Gl el o ) o 05)ls (s 58 J S
Sl A Sl ped (00) dgd oo 99,8 pKin 0 KV
s g aiiS oo s |y Jobs aS W5 ls (gl ohng (oo ped
o> e pe s ol sle s il bl (gu el slo
0 dgete |y Das (Saalen LS (o0 Sosl 1) (es
(OV) 08 oo s | b ol iz

2 sl Sl (22l5 50 e Jelss 5 (S (hes e
o8 1 5o LS 4550 5 355 g0 gmms 1855 55
sl as Yl (BY) aos oo )18 ol e o
098 9 Ghn bolea glo cdlad (b jo (Dl as
O Sellad e (nl g 00,5 PLST e 1) des
Sz 1) 9il5 eaims wls oMae (Anticipatory) .o
ACL Wiyﬁg}olpgﬂgdqwﬁd,\s@
aS Gl (5,5 g 5l Dlac— cvac S (OF) ans I3
slo 0xiyS 5l Jlojl Gl la 35,5 51 eolizl L
LS 50 oo 5 (S o S ool o (S
o 6l ClllE il OF) WS e iyl gl ke
Syare slaygSl I (dae- cuas S5 5 (e
OY) g (g0 gmime sl 5| (6 S

& S 6o ol 5 65k e o3 23l 32 o
2 e Sl g5 o Sl g 3 3,555 JLs
5 5958 SlSe 5040 ST 90 4 5 DKV zals
Sy el o olgidin Ly e 50 0l 25 >

Yo

Ly Jols s KIP a5 0,57 (303 5 0ls 3 (gm0 9590
Sonte §8lne jokay (g yo3 JSS g 2l atie i 5o
9 b g Ll Jolss 0gape (M) 5 (o) 8L
Vool ol Sl egSly Grels s
SIOP- o o atin ceda plnil 5l o ) CondliSn
ke ylas X
ol (G pes el 58l (FY) ainygi 5 L5 JSLL
Jeigs Jussd oSl Jobs 5 93l sl e Olodl 55
olis pols adlas mbs. ols JI3 sw)p 0550 DKV .
agly 4o Soyed asly glal aas cuie 5l ol
Loy g Lumal Jolas w98 slecl ) ol (o253 53l woSly
ololime Sglis (g e 5 S 09,5 50 sl a3l (o
ol SHFY) o, 4 Pfile odle 4y 040 o odalie
Serls Jolss s 1 s gm0 i a2ie
Vol sl 5 Sen D08 g 09,8 Sl
o b S e gl s o Sl
b 4 LESS @las a8 ols olis taghy onl mbis,S
O3e3] Gl oyl 28l g Olej Jsb 0 shz s LB
S osr 50 093] o s S 0se3 o 3 YL LESS
Joli g 099 Sille (e (orae (ol atin i aaliy
0) S CaliSay ;3 anle w5 0)90 o (b o ) by
s asl p 1506 (YY) Ko g Parsons .o ise o4
(Y Balance Test) YBTcws 4 (LESS) , +))
5 (Vertical Jump) V] sogee op gl ( Sol>
5o Sylastiwl 0,8 85 L danslie o 4 OMae culatul
JHlo Jligd Jad S )3 Slazg ) Gy 05 OLCS) )59
Ol 5l Sl Gl @l sl 18 (oo 2 9590 L
o Slae laacs p cunl (S Y1+ Lad delip a5 ol
Foe o NV B A JLssd (LSl 05 obsSasl ,o (Sesd
a5 oy olis gl anllas s (FF) oS 5 0 )); il
21y 092 il Wil oo 505 4V ) Lid sl
ble assly cpl oms W)l Jlsgd oLSul Jis obsesb
elilen BYS 5l 5 ceslinlen ol adlhe gmbs
el aelin jo S i by ped (S vz 4 Gl s
oo &l Sldllae b ol aslllas & 535 oo 03, 5
REVCHYRERE NP RO PPN S EY
Bao b S el 5 (owlal (5> slo & )les o Saglie
e e S5 28 o LIS Jeao S5 il
oli8l Dlac pvae Sl yoi 5l Ban (FO) cul o084



http://jpsr.mums.ac.ir: abxs ol

(\\C’Y‘ ulMM)lJ)Y O)L.o.;.u*\\‘ 0)50*.).@(.':,.‘0 Ml}i‘géw])‘ﬁ rn9l.c AJ.?(A

g o0l Cole, SIS Gllasde axdllas cpl jo 05,1l
5w 5 IRUK.REC.1401.006 4l L ol o5
Al cdle le,S el gl olKiils

O W g S

e G55 e ols (g 5] ez g 11 oMl dole
ot sl Gl cole jpaie

o ools Judow : ol pmes S

o b
(9o sl lojle 51 Jb coles 4sS d gl oyl
el 00,55 CBl o Sdgo f g cogas

&l pyles
Sl w8l o )by allie cpl (S Bains s Slebl 5 Ly

&lw
Sadigursky D, Braid J A, De LiraD N L, Machado B
A B, et al. The FIFA 11+ injury prevention program
for soccer players: a systematic review. BMC sports
science, medicine and rehabilitation 2017; 9(1): 1-8.

Count F B. 270 million people active in football.
FIFA Communications Division, Information
Services 2006; 31:2007-2010.

Thorborg K, Krommes K K, Esteve E, Clausen M B,
et al. Effect of specific exercise-based football injury
prevention programmes on the overall injury rate in
football: a systematic review and meta-analysis of the
FIFA 11 and 11+ programmes. British journal of
sports medicine 2017; 51(7): 562-571.

Koga H, Muneta T, Bahr R, Engebretsen L, and
Krosshaug T, ACL injury mechanisms: lessons
learned from video analysis, in Rotatory Knee
Instability. 2017; Springer: 27-36.

Jlid M C, Racil G, Coquart J, Paillard T, et al.
Multidirectional plyometric training: Very efficient
way to improve vertical jump performance, change of
direction performance and dynamic postural control
in young soccer players. Frontiers in physiology.
2019; 10:1462-1471.

vs

e 5lse ) oolial Uil oo 5] Wlioce conns]
&S (Gigpe awas Jal ) gl SSle )L )
ol ] 31 (6 Sy 40l 2 50 E8 s 3l g B8 i
G35y sl )55l 5 dlae Cosli ame slo )55l
(OF) ol (&5 > saore (g3, aeliy

GG Zokaw )5 el el 55 pole adlas o
G S ly ()l eies Ay Mlae Lugls
Jsb 53 2,935k Jlesl g wils S 9 (5l Sn 09,8 -
&8l ool 5 (550k olml 4 ol (San By o3 ()
SIS g ez 5o bl end e b ogesl o (S >
wiz ol 5l 6 pKiny lo alin 45 05 o Glgis
WDyl Jolw Ol e Juls gl b las w2
o p Sea b L s Sl e g (Sl oS ey
el Sl alS o Wigie 5 0 Shes 5 Shes
soyod asly a5 (B0) wil Jie Slow plal Swe
B9 )093 0 (S ol 3l 5 Sl Sl

Sl (foyed aeliy oS ol s raghy onl @b
i i b i ]3] o5y )
sl 5 (oe 2 398 p3lSe 6581 35 el (]
=P A9 e JBB GGl GBS ol el
Sals SosS i 0 |, ACL ol Sy wilys oo
30 oSSl Gl Gl jod 5l aS 098 0 o gd )l plis e
355 )18 oolaials 50 (Sl e bawgs (i pe5 Sl ples
5 QY o 03, @S Cwl (55,0 4SSl il
Gk Cydgazme Gy ol Sl Gogeil pey otz
S9b (o0 Sleiiing 0 Gliiore 4 I Nigd oo Dgmns
Sty 3 Sl Dl ol 1 (6K sl b oS
eizeen 5 515 )5 analz 50 |, ACL ol Gilisee slo
B e 90 5 2 Jig JWsd oSk s,

RUSE-.N)

&l Sl
dole Wil it zob fael UL 5l a8, dlas oyl
wolo jyaienss GBI gleal, b (Sld ool
pole 09,5 sl doms iS5 BT opsline o ol
ol Saagh wibee pleS ol awd olails (23554
Sl S y95 9 0lgz v Jldg JU598 GBSk (ooles
o) 55k 1y b ol Giesy nl 5o 85 o8 0l Ol



10.

11.

12.

13.

14.

15.

16.

http://AWWW.muUmMS.ac.ir : agie Soj pole oKl ol

e 6 i aelipy atin coia 3l - SOl e oDl dlole

Ford K R, Myer G D, and Hewett T E. Valgus knee
motion during landing in high school female and
male basketball players. Medicine and science in
sports and exercise 2003; 35(10): 1745-1750.

Joseph A M, Collins C L, Henke N M, Yard E E, et
al. A multisport epidemiologic comparison of
anterior cruciate ligament injuries in high school
athletics. Journal of athletic training 2013; 48(6):
810-817.

Filbay S R, Ackerman I N, Russell T G, and
Crossley K M. Return to sport matters—Ilonger-term
quality of life after ACL reconstruction in people
with knee difficulties. Scandinavian journal of
medicine & science in sports 2017; 27(5): 514-524.

Toomey C M, Whittaker J L, Nettel-Aguirre A,
Reimer R A, et al. Higher fat mass is associated with
a history of knee injury in youth sport. journal of
orthopaedic & sports physical therapy 2017; 47(2):
80-87.

Boden B P, Dean G S, Feagin J A, and Garrett W E,
Mechanisms of anterior cruciate ligament injury.
SLACK Incorporated Thorofare, NJ 2000: 573-578.

Gabler C M, The Effectiveness of Neuromuscular
Training on a Modifiable Anterior Cruciate
Ligament Injury Risk Factor, Ohio University 2012;
34-75.

Ireland M L. The female ACL: why is it more prone
to injury? Orthopedic Clinics 2002; 33(4): 637-651.

Dodwell E R, Lamont L E, Green D W, Pan T J, et
al. 20 years of pediatric anterior cruciate ligament
reconstruction in New York State. The American
journal of sports medicine 2014; 42(3): 675-680.

Christino M A, Tepolt F A, Sugimoto D, Micheli L
J, and Kocher M S. Revision ACL reconstruction in
children and adolescents. Journal of Pediatric
Orthopaedics 2020; 40(3): 129-134.

Johnson D L. ACL prevention programs: fact or
fiction? Orthopedics (Online). 2010; 33(1): 36-45.

Wilczynski B, Zorena K, and Slezak D. Dynamic
knee wvalgus in single-leg movement tasks.
Potentially modifiable factors and exercise training

17.

18.

19.

20.

21.

22.

23.

24.

25.

Yy

options. A literature review. International Journal of
Environmental Research and Public Health 2020;
17(21): 8208-8215.

Grassi A, Smiley S P, Roberti di Sarsina T,
Signorelli C, et al. Mechanisms and situations of
anterior cruciate ligament injuries in professional
male soccer players: a YouTube-based video
analysis. European Journal of Orthopaedic Surgery
& Traumatology 2017; 27(7): 967-981.

Waldén M, Krosshaug T, Bjerneboe J, Andersen T
E, et al. Three distinct mechanisms predominate in
non-contact anterior cruciate ligament injuries in
male professional football players: a systematic
video analysis of 39 cases. British journal of sports
medicine 2015; 49(22): 1452-1460.

Mauntel T C, Begalle R L, Cram T R, Frank B S, et
al. The effects of lower extremity muscle activation
and passive range of motion on single leg squat
performance. The Journal of Strength &
Conditioning Research 2013; 27(7)1813-1823.

Lagas | F, Meuffels D E, Visser E, Groot F P, et al.
High knee loading in male adolescent pre-
professional football players: Effects of a targeted
training programme. Journal of science and
medicine in sport 2019; 22(2): 164-168.

Rostami M, Sedaghati P, and Daneshmandi H. The
effectiveness of the STOP-X training program on
the knee valgus angle and balance in female
basketball players with dynamic knee valgus: a
randomized controlled trial. BMC Sports Science,
Medicine and Rehabilitation 2024; 16(1): 52-64.

Parsons J L, Sylvester R, and Porter M M. The effect
of strength training on the jump-landing
biomechanics of young female athletes: results of a
randomized controlled trial. Clinical Journal of
Sport Medicine 2017; 27(2): 127-132.

Lopes M, Lopes S, Patinha T, Araldjo F, et al.
Balance and proprioception responses to FIFA 11+
in amateur futsal players: Short and long-term
effects. Journal of sports sciences 2019; 37(20):
2300-2308.

Read P J, Oliver J L, De Ste Croix M, Myer G D,
and Lloyd R S. A prospective investigation to
evaluate risk factors for lower extremity injury risk



26.

217.

28.

29.

30.

31.

32.

33.

http://jpsr.mums.ac.ir: abxs ol

(\\C’Y‘ ulMM)lJ)Y O)L.o.;.u*\\‘ 0)50*.).@‘.&.‘0 Mlygéw])‘ﬁ rn9l.c AJ.?(A

in male youth soccer players. Scandinavian journal
of medicine & science in sports 2018; 28(3): 1244-
51.

Nessler T, Denney L, and Sampley J. ACL injury
prevention: what does research tell us? Current
reviews in musculoskeletal medicine 2017; 10(3):
281-288.

Gokeler A, Welling W, Zaffagnini S, Seil R, and
Padua D. Development of a test battery to enhance
safe return to sports after anterior cruciate ligament
reconstruction. Knee surgery, sports traumatology,
arthroscopy 2017; 25(1): 192-199.

Babagoltabar samakoush h and Norasteh A A. The
effect of German Knee Association training
program (STOP X program) on knee condition and
balance of adolescent soccer players with dynamic
knee valgus. Studies in Sport Medicine 2022;
13(30): 231-254.

Herrington L, Alenezi F, Alzhrani M, Alrayani H,
and Jones R. The reliability and criterion validity of
2D video assessment of single leg squat and hop
landing. Journal of Electromyography and
Kinesiology 2017; 34: 80-85.

Hamdan M, Ismail S I, Hassan H, Ismail H, et al.
How reliable is kinovea vs. templo in knee and hip
kinematics assessment during side cutting tasks.
Knee 2017; 2(1): 1-2.

Koorosh-fard N, Rajabi R, and Shirzad E. Effect of
feedback corrective exercise on knee valgus and
electromyographic activity of lower limb muscles in
single leg squat. Archives of Rehabilitation 2015;
16(2): 138-47.

Read P J, Oliver J L, Croix M BD S, Myer G D, and
Lloyd R S. A review of field-based assessments of
neuromuscular control and their utility in male youth
soccer players. The Journal of Strength &
Conditioning Research 2019; 33(1): 283-99.

Padua D A, DiStefano L J, Beutler A I, De La Motte
S J, et al. The landing error scoring system as a
screening tool for an anterior cruciate ligament
injury—prevention program in elite-youth soccer
athletes. Journal of athletic training 2015; 50(6):
589-95.

34.

35.

36.

37.

38.

39.

40.

41.

42.

YA

Beutler A |, Sarah J, Marshall S W, Padua D A, and
Boden B P. Muscle strength and qualitative jump-
landing differences in male and female military
cadets: The jump-ACL study. Journal of sports
science & medicine 2009; 8(4):663-671.

Read P J, Oliver JL, Croix MBD S, Myer G D, and
Lloyd R S. A review of field-based assessments of
neuromuscular control and their utility in male youth
soccer players. Journal of strength and conditioning
research 2019; 33(1): 283-291.

Panics G, Tallay A ,Pavlik A, and Berkes I. Effect
of proprioception training on knee joint position
sense in female team handball players. British
journal of sports medicine 2008; 42(6): 472-476.

Li L, Ji Z-Q, Li Y-X, and Liu W-T. Correlation
study of knee joint proprioception test results using
common test methods. Journal of physical therapy
science 2016; 28(2): 478-482.

Niederer D, Keller M, Achtnich A, Akoto R, et al.
Effectiveness of a home-based re-injury prevention
program on motor control, return to sport and
recurrence rates after anterior cruciate ligament
reconstruction: study protocol for a multicenter,
single-blind, randomized controlled trial (PReP).
Trials 2019; 20: 1-10.

Petersen W, Zantop C, Achtnich A, Zantop T, and
Stohr A. Return to Sports Following Anterior
Cruciate Ligament Reconstruction:
Recommendations of the German Knee Society
(Deutsche Kniegesellschaft, DKG). Return to Play
in Football: An Evidence-based Approach. 2018:
159-172.

McLean S G, Huang X, Su A, and Van Den Bogert
A J .Sagittal plane biomechanics cannot injure the
ACL during sidestep cutting. Clinical biomechanics.
2004; 19(8): 828-838.

Seyedi M, Zarei M, Daneshjoo A, Rajabi R, et al.
Effects of FIFA 11+ warm-up program on
kinematics and proprioception in adolescent soccer

players: a parallel-group randomized control trial.
Scientific Reports 2023; 13(1): 5527-5532.

Alikhani R, Shahrjerdi S, Golpaigany M, and
Kazemi M. The effect of a six-week plyometric
training on dynamic balance and knee



43.

44,

45,

46.

47.

48.

49,

http://AWWW.muUmMS.ac.ir : agie Soj pole oKl ol

e 6 i aelipy atin coia 3l - SOl e oDl dlole

proprioception in female badminton players. The
Journal of the Canadian Chiropractic Association
2019; 63(3):144-153.

Babagoltabar Samakoush H, Norasteh A. Effect of a
Neuromuscular Training on Knee Valgus, Range of
Motion and Muscle Strength of Soccer Players With
Dynamic Knee Valgus. The Scientific Journal of
Rehabilitation Medicine 2023; 12(3): 486-503.

Pfile K R, Gribble P A, Buskirk G E, Meserth S M,
and Pietrosimone B G. Sustained improvements in
dynamic balance and landing mechanics after a 6-
week neuromuscular training program in college
women’s basketball players. Journal of sport
rehabilitation 2016; 25(3): 233-240.

Zareei M, Rahmani N, and Ghorbani A. The Effect
of FIFA 11+ KIDS on the Jump-Landing
Biomechanics of Adolescent Soccer Players.
Journal of Applied Exercise Physiology 2018;
14(27): 195-207.

Myer G D, Ford KR, PALUMBO O P, and Hewett
T E. Neuromuscular training improves performance
and lower-extremity biomechanics in female
athletes. The Journal of Strength & Conditioning
Research 2005; 19(1): 51-60.

Rossler R, Donath L, Verhagen E, Junge A, et al.
Exercise-based injury prevention in child and
adolescent sport: a systematic review and meta-
analysis. Sports medicine 2014; 44(12): 1733-1748.

Forrest M R, Hebert J J, Scott B R, Brini S, and
Dempsey A R. Risk factors for non-contact injury in
adolescent cricket pace bowlers: a systematic
review. Sports medicine 2017; 47(12): 2603-2619.

Read P J, Oliver J L, Dobbs | J, Wong M A, et al.
The effects of a four-week neuromuscular training
program on landing kinematics in pre-and post-peak

50.

51

52.

53.

54.

55.

56.

Y4

height velocity male athletes. Journal of Science in
Sport and Exercise 2021; 3(1): 37-46.

Vocke A and Schmid A. Osseous overgrowth after
post-traumatic amputation of the lower extremity in
childhood. Archives of orthopaedic and trauma
surgery 2000; 120(7): 452-454.

Rossler R, Donath L, Bizzini M, and Faude O. A
new injury prevention programme for children’s
football-FIFA 11+ Kids—can improve motor
performance: a cluster-randomised controlled trial.
Journal of sports sciences 2016; 34(6): 549-556.

Imai A, Kaneoka K, Okubo Y, and Shiraki H.
Effects of two types of trunk exercises on balance
and athletic performance in youth soccer players.
International journal of sports physical therapy
2014; 9(1): 47-55.

Williams G N, Chmielewski T, Rudolph K S,
Buchanan T S, and Snyder-Mackler L. Dynamic
knee stability: current theory and implications for
clinicians and scientists. Journal of orthopaedic &
sports physical therapy 2001; 31(10): 546-566.

Hewett T E, Ford K R, Hoogenboom B J, and Myer
G D. Understanding and preventing acl injuries:
current  biomechanical and  epidemiologic
considerations-update  2010. North  American
journal of sports physical therapy :NAJSPT 2010;
5(4): 234-241.

Powers C M. The influence of abnormal hip
mechanics on knee injury: a biomechanical
perspective. journal of orthopaedic & sports
physical therapy 2010; 40(2): 42-51.

Bscher M, Zech A, Pfeifer K, Nsel F, et al.
Neuromuscular training for sports injury prevention:
a systematic review. Medicine and science in sports
and exercise 2010; 42(3): 413-421.



