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Abstract

Background and Aim: Scores above 14 in Functional Movement Screen (FMS) test are nowdays
used to predict injury in the athletic population. According to title proposed, asymmetry or movement
pattern limitation in functional movement screen test might predict musculoskeletal injuries. The
objective of the present study was predicting musculoskeletal injuries in athletes using individual and
composite scores on functional movement screening test.

Materials and Methods: In the current study, participants included a total of 50 athletes (25 males
and 25 females) with a mean age of 19+2.25. FMS tests were used to assess participants' performance.
Occurrence of musculoskeletal injuries was diagnosed by an official physician of athletic teams in
2015-2016. Data analysis was carried out using SPSS running x? statistical test and ROC curve with
p. value set at 0.05.

Results: The results showed that the average composite score of FMS in injured group was lower
than that of healthy group. Also, athletes who had a minimum of one asymmetry or limitation on the
movement pattern in individual tests versus those without asymmetry or movement pattern limitation
were more susceptible to musculoskeletal injuries.

Conclusion: According to the results, athletes with scores lower than or equal to 14 experience more
musculoskeletal injuries than those with scores more than 14. Thus, asymmetry or score one in
functional movement screen individual tests along with composite score can be used for predicting
occurrence of injury in athletes.

Keywords: Asymmetry; Individual test; Injury risk; Functional movement screen test; Movement
pattern

Cite this article as: Amir Letafatkar, Mohadseh Salehi Sarbizhan. Prediction of musculoskeletal injuries in
athletes through individual and composite scores functional movement screening test. J Rehab Med. 2019; 7(4):
51-64.

* Corresponding Author: Amir Letafatkar. Assistant Professor, Department of Biomechanics and sport
injuries, Faculty of Physical Education and Sports Science, University of Kharazmi, Tehran, Iran.
Email: Amir letafatkar@yahoo.com

DOI: 10.22037/jrm.2018.111065.1732

J Rehab Med. 2019; 7(4): 51-64



https://orcid.org/0000-0002-5612-8340
https://orcid.org/0000-0001-6275-878X

ohBae ¢ )5 Csln)
- =

O jliol 33 5 3 (BIRIL o 180 ) 39 SIS — (Sl S T (i it
SOy os T 1> (5 550 42 5903 T o5 0 g GO0 i

Yu).u).u u_’ZJl.ao e ‘\#)\SC,éUaJ )...nl

u‘)JI ‘ul){; <(_;A))l9> oKisly “5»))9 |x>91$ 9 o Sy 0ASUE 1S ‘Lf:’})? uwl.w)u.w)] 9 U.'>)’Lo‘ UKP M)l L)»Lw))lf Y

#IVAV/eY/00 e Wimdy YAV VYT Al (6,5050 YA/ Q)¢ ) Wlio cdly o+

oS>

KV PR PRT

Cadgiomo b o)l pas 39 g0 o3litul )IS555 (slocumer 53 ol (it slr @28lee &8 o Ty (905l 13 VF 5l 2y jlitel o5
gy Ban cplply tasl axsls |y (s - Sl Slacesl Gugin QU Cul (S 63,Sles <5 5y gesl 2 (S 55
257 3 ae €8 o 5 Syt igail S0 o ool lilitel oo 5l (@KL (IS555 (asm ASwl slacun] (ot Sl
Boigy 98190

6058 slagigail 5l ag Jl VYYD (o (5lie b (5 YO 0,0 YO) (o523 > (IR 185559 00 ol (g lel amsle ol 3w )
635 A0 o (gl e o809 o (goms) Kby gy e Sl (glacnl £58g b oalitl o idgoil (o)) (sl 90 ,Skos <S>
A plosl ROC iz 9 X7 (g lol yg05] 5l o3kl b o/ 4 (g oline graws ;5 lanodly Julow g aujos b

Ll

bl Jolis & 1185559 izmen 392 ollus 09,8 51 5l oddcamal 09,8 53 (63 ,Shos S o (N8 8 o jlitel (pSikio ol s lnaly
b oSy oS Codgaome b oyl pae Wb 155509 4 Cums idg (s3] slagigail 3 (S X Cudgie b )l pae S
N5 Joxie ydiy |y e 21l clacaol SVE el b o3l 4y o VF jlizel b o))5055 9 i 2k e (slaepud oo
L T

S il b 8 e igdh e Joio it |y S DM (sl VF Ll 58 & o IF Ll b 859 dusn 5 4
) (2L D559 3 ol 985 o] st sl Wl S pe jlital b bslyon (93 Slos &8> 6,506 3l slagygesl 1o
Do 0

Sl oty

B ps ful s ¢ S o oS0 Shos <8 > (s g0l

olKuidls ‘w:})‘)s ‘aslﬁ 9 ‘_g.\.j u.fg)s XU 1Y “:ﬁ&},, ‘;”"L‘Wwi 9 &yls.ow D,; )QaMI ‘)lSusUpJ ).3.9‘ :J’:M OM‘?
Ol Rl QI o)l
letafatkaramir@yah00.com 2 Swig yS3f v 38T

1 Individual Score
2 Functional Movement Screen

* BAYIGT Qb ileg)y — ole aslibod




Published Online: 2018.May.03 Research Article
- -

IRV PR PR

0 (B0 w5 2055 ) Sk Mas el g5y (oo 0 58 ST (Rl i Ve o ) IS b o
Sl 188509 oy 5 T Mo Sl (ol £585 3 Jib sloysSB 1) (2B 5 Sl s Jelse liiee Masil,
S35 59 (63,8 sl Shg Masla (oo L) (25 Jlad (slaygiST6 dloor I (53h (pm0j bans b IS5 559 L3S o0 S o luslis
3500 Maas o a8l ol 0 1y 58 (il S &S Wil o 515 jhas slaygiSs 5l (YU b aos (a3 ls o BB )3 aisle)
> p8as IS ((E (Sudcl als ol (B> s alax 51 laygiSh (30 b )50 sl 0 bS] oyt 53] Sy
e 1Sl (gl M7 nbl o g 3155 4 S ptasod (U5 Cann g 398 5 (b SilSage o Bl (535 0 e
E585 Ol 45 205 olyon a1y (S35 CudeS (il 5 ol o peje Sl Al liee (slassly (Y ploj e
N Mlamd oo I3l yes Pl 53 3aome ol 1 o 5 g (Slom Cullad 28l 5 s

yos gyl 3 G yolis s g Adloo (908 il Jld (il g Slower i 3 805y ol S laclee
OBk S pol Jloss (gled o (Uil i sloosipn anle placumes TS o o8l )3 o)l pae M3 S o guns
YN PO el snd (355 cal Jhas il Jele clgie 4 JUcs g Sl 456 )59 ¢ Sl ped Cand LiSns
g co 4,5 a5 )3 2ol BB (cla g Ll 5 Shae Mt ) aSST s 4 sl Jlay55 5 (old cuenl | 8 ay bgyye 3,Slas
D] smd o idlS |y Conl 989 s diadun (clalslie (clodoliy lowgs &5

S s.d,Sog,y chls a8 sl wbe SMae— ISl clacw] s jials cly Wl o Sloj ol (¢ St (slaaaliy
=~ Al (ye canlio 3,509y (s b sl I Sty Sladsly (piSe ] S5 Gl i ol 4 1Y
elolis cly a8 caunl (aBS yeeil (biyg 0 Sy 5 B Sond dulee Mlasl oo Slee SYMB Lasuis cas SHas
dilo Jold (559 0 €8, 5l B (Sosd anlee 3g)0 S 4 e (ae— Sl slacaul 4 e &5 placisdge
Al (bt 9 (B9 (ot s ibe) by (S35 S (ol Abias g Jumie) Soggi)) Slilofl ( (Solgl 5 (S
bl ol 15 el S ol |y ool 53 1855 Ml ST 8 o (clmngSIl Cal Sian ciBpg 33 8 5 51 b LS jud Aizlas
Olsis 4 Wlgie g bl conl S (Sles Syt (Aly Cunle ST il ) o Al es S slasSl don
D755 0dilouS 3559 50 &8 1 5| b (So 5 dsles ) aie

Mo 1Sl sloaml b lasyo oy 35 o YN Lol (gl 48 sl b iy ol s Sy (63,80ae <8 o (5,502
i) by €8 o i | plSin 13 1) sy S8 5 Ol oS jo0 oSl (g0l i Jols (S ol 7 Mg e ) 4,
aslio Cuoyd Sy a8 Al oo b S 93 53 Sy 3,8kae (s> (93,8kas <8 o (St gl i Sl geil oty kel
3l el o ppgasl b sl (53,8lae <8 o oS cim ) Bl o g ) pae Msles e ol B )l pac caalie cop
Wlams o @)l 9290 (ol Y 31 jlatel S 8 po jlatel (sl 5 352 90 olse oz

o1 lsie «Jlio 5k 420 3529 S5 59 sl it 53 (53,8Mas (6, Tye S jo slitel 3,08 03 (639420 LML
PV eS L ply sl &7 (2l)d (69505 Glpmdl g (RIS (o (yeal 93 dtws j85559 Gl ¢ le JLgd S (UL cand
= Sl elaiawl dges b,y il jliel 45T SluS 4 cand ymin Jb VAV FY VAL 5 4 alosges cnS 9050 o
S99 siskd ol Al (315900 UMbl Jobs o8 ) o2 g8 G (V4IY) e 5 2 pn J T Mrigl o Jaonie | (SMae
= A ol npia Slr (S50 9 @ohil) @o,8es 8 (60 Slitel Lol yen 7Y ol s poler S slitel ey
€999 Axmme yidins Hb Y/F Ylain YU jlial (glyls 5uiS e 1 w3905 Gl gl cdidp 518 4 g0 duws s )55 59 YAY )3 ¢ SHuae

[yy

Ll

Lasl o el
0535 03l ool o sy 3, Sles <8 (6,5 0b)E S e jltel jl &S Sliie lawg Mol Camlus bl VYL (S
T plazs 5 e )3 VF oYL slajlal glp ite sla Shg ol (/Y= /Y Camlus 5 «IVN=+/AF S5sg) Conl ord 5,155
sliel a8 Sloj 1y (<150 4 <PV 5l) Comlus jd GialS g (/AR & /YY) (Shg 0 Ll (Y)0) o) lSen g * ygun 5 T

3 Musculoskeletal Injury

4 Asymmetry in Movement Pattern
5 Lehr

6 Lower Quarter Y-Balance Score
7 Higher Specifity

8 Lower Sensitivity

9 Garrison

J Rehab Med. 2019; 7(4): 51-64

oy



Of

ohBae ¢ )5 Csln)

- -
3559 lgw Wl oo S o jliiol 51 onlitl ol ply 0005 5155 s oS 5 Sy dtwd ) K5550 55 kB ol diilo b oS e
laaiy 35 51 Sy m 4 0l o ol Lo y8 sl 00 St e (o0l cloaly 5 el pon 1 45 S po slzel 53 0gMle 4y .l
Sloto & bgpe ()l slaylpl 503 b 9ol slitel ot (sl N (ole ol M slas go (6350 1) Ly atins puite S

7 ah w55 I8 4 Vol ol gail 5398 (sllad (30 y05 s Ao (59
i) 2l S935 pwdl AV 3 15 (63,Skes <8 o (6,Sye 10 lele Sl 5 M7 g)> (Staman (YNF) oS 5 T la3S
™ sgige 438,55 13 Joid Wyt 15+ il b 8 e o ol sl TMLiin,S (IS, ¥R VeSSl g 0ages
-4d)ge g \Awﬁﬁ)la o ele )b peioan ol lis ool L;Ltbo?aj o (+/VF) s Jlw bLS) WLS_:BL;}I.Q Jole Jdoo
B i 1y g YU (/AY) SlgSul g (+/VF) ls S 5 slaygesl (3,3-3,3 (gdsla 09,5) ,eS1 93 )0 dvg b b 4 &S
logygeil g 4S5 3 aoly bl SO plgie 4 Wlges o3)Slas €S o (6 8bye S e jlitel o L85 s liime
iy 4 G (3 Slas €S > (6N S pe el (Ul Gl S 03 RS 5 b)) ) LSt died pate G 03540
m 0 ol o8 5o jlitel 4 s (g e SleMbl Vel (o0l,a €5 o (slagSl ogMe & 1kl 353l lgus W15 o ol Jlazo ]

&Nyt a3 sl ity sl s elis Jlre Cul (Sae 3l elagygeil ) ol Skl 5 B pae ey ke
Wlaoles gl o8 po jlatel 4 Canms 1y )13 o) (s2im3900 )38 (1392 )5 g 03, waly (63,Skoe &S o

ool o dtwd (1S ol Cendlig 5So5L VEYF 55 ol Jhad o i 4 3590 Sy el ooliul b (YNF) o, o' g
bcuman 3 5,Slas oyl pie gyl el |y il 63,8kas <8 o 5,8 51 ootz gl My alSils S50 Lo
sloggeil 3 7 Sl plul 5 Sles 90il T ole g0il Wile > slaygei] Ko Elsl 3 B pas 028 ety S5
@3Sk 8 o Sy slagygail )3 ol Slitel 5l pas 292 |l T Labl o laye 5550 10 aml 589 L Mgy Jols
55 ol el e Pl onis 3155 60l Jlogd (slad e (USGiL )3 o8 oloj o 5o el plolis BB Jole lgic 4
OSae $3)Skos &S o a5 dblie o3k €S o oS S > iy S Silo ey BB sk 4 (3l S o 96
53 o)yl el gl sliel g a5 pas aoeis (> eI o yesdl g3 atwd o) )8055,9 53 1y (SMae— Sl slacaw] (Y)5)
VE ) a8 b (ggluns slitel b olS8559 o o8 00,87 515 gl idga gy 53,80es &S o (5 0L oS pe jlitel L duglis
pae b ool cloyzngl 13 o jltol by Sspg 45 i o )5 Syvg yider ool £58g Jloinl 5V hel b oLl &y
@3l slagysel sl 5 )85 pas ams ) (IRl (LS9 0 (s — Sl slacan] Lnghy pob adlls 5l Bun
Sl g Ll > o)l pas oS conl cnl 2 (23 29 (93)Sdes &8 (6 Sye 08 po jlitel L dunlie )3 (63, Ses &8 > (6,80l
S 4 S 5y 0508 5l (03Slos €8 > (S G90il 3 VF I S L (gsle S o sl L dlio )5 Sy (g0l
...\aiil;‘un )|3)9'>)_3 u’M‘“a‘C_u'“&“’] L;lewui

Wigy 99lge

S 5o el 5 ool el ()8 pas Jold e it 5 (a3l 5 o) 09,5 S piite ol Sioan] (og)S adlas 5
CS 5 5 B (Sejd dnlee ol 4 ]) o3,Skes &8 o (680 gefl S S5 00 (03,8kae 28 o Sy sla el
5 lalT S aabicgls, o cupad Copn olond GUlsr 5 Shig o)) Lws adlae ol sisses |l al&sl Slilus 5
ndligh a8l S5 B g Jlb alS5L (LK Jeld seiss ol bl anls 38 ol JEaSes s

10 Factor Analysis

11 Landing Error Scoring System
12 Star Excursion Balance

13 Kazman

14 Internal Consistency

15 Factor Structure

16 Cronbach

17 Exploratory Factor Analysis

18 Varimax-rotated Factor Loanding
19 Wiese

20 Hop Tests

21 Lower Extremity Functional Tests
22 Dynamic Balance Tsts

23 Monique

* BAYIGT Qb ileg)y — ole aslibod



Published Online: 2018.May.03 Research Article
- -

OB YOS 1oldpe) Bud)S Obl wywd ) Gyge 4 &S Ldg (bl slbdise (Jud cadldly 5 caliS
VIV SEENZ A5 AUAEY) 2= oy i VD=l 15 5 p 5ol S+ NEVIF= 5 o il WASEVE=AE AASHV/Y=
105 eundligh YO 1playe) didgy (IRSL Slitlus )3 €8 58 sl i (o) g 8l dan (o TS OMAEN /Y= 55 o il

(o LS P lly A ccandligh V)
adlo b a8l LS5 (Jlo YA (s aials )5 (Rl Jlb (l3ye 9 U5 9 jlaijlie ol s 4 395 (slayline

G dpo dilu | Mo g Gl b axsdS 59, Yo 3 Slivs pluil g a5 anl 3 (g ol wike) Mae— Sl ol
W5 Bl ddlllas I il

Iy (WT A.Culm ‘LS'M)))9 AE;L» 9 O S (49 :.,\5) L;.))B oleMb! P)ﬁ )‘ odlawl b ).Aol> d,dl}o )0 p«f)m dl)} Ltbu_).)yo)i
b3zl 2050 ygail plol (sl (S Slopdg dlusg 42 8 da Sogel Sl S asbiculis) €8l I ey ol e o s
L 1) ogeil 2 b il Lo ingofl 518 | 2l bigy (S SIS g p 5 (pagd Jald (0,8 25 b iy 5l g 019051 9 485 )13
3L 2y90 Jolwg g aolSiws [N.Jia)f e 53905 sl 1SS opyiae shiel Coleg 5 wanles 51,85 ,b dw od 03> Gilnusy 4 Ao
SNl (sl £33 (nsefl ool ) Blo sl oo ctlio (oS W ) (s fomald cnrg> Jolis 5,5 el
Dy (d"""’ 4 39,9 bylys lyls slrdises ol 4.4?)

$28es &5 > (5, 5L,8

b oSles eS8t (g slacdld o 855 5l Gty 93,8las )] by 98 Sl (Vo0F) lSen 8T S S
L el S 5 (Sinlen ls oS 55 plojan b))y @3,8es <8 S ol degeze cul MTlain S (e
WG o oraw & > Cped 4 0390 1l b aidd Vo B0 sloj e 1 laygesl opl s shb S s gejl caan ) ol
Pl Y Pl laggeil Jold 03,8Mas S o 6 Syt 2,8 51,8 ealitl 3)90 Juad Sl Gy b)) sl ity by
(VY ) Mhsl e M S il o745 gl s Pl oyl YU ks (63 o Male (g, ) sl
Gy Bauses o Ml ond oy (YoV)) o) Sen 5 ™ J50S bawgs JolS job a (63,Slas 8 > (6, 8bye lynl SS90
S Y Sl (e S5 o 52 <8 o o plos] Sl ¥ ) cygnil (maglial 5925 el 51 (530, 0505 Ko 33051 5o
plodl cps 50 050 0l] Sl yao jliel 5 lps O el S plosl LUlg pae Sl ) liel o Slys @l s b eS8 plodl
51 pB) oo,Slas eS8 o 6,50yt g0l cain 5l g0l g 905 iy (Mibe (Vo BA JSS) (o 5loy ST 905l plosl b S >
@ (sl b iy s aybogd g0l i 5D oyl Caowws 93 Shel )3yt b gls O lgie 4 o)l8 pas kel o by Jiue jLitel
el & (03,8 Jlo plgie 40,5 b ygesl Ol sl ot s 52 13 by Slitel abybogd (o gl 10 e sl ()l s
o ol St olon gdls 5o ol lial 58 Bl |y Y (ales el 0¥ 5 ¥ i 0 @Y gl 0 o ol 5 o sl
Gl 03905 )15 (6,503 Lib g omizmed Tl oo carmsl 4 G 3,8 139y datans HSlo VF S 4o el el 3155 i
Wlaleioo mii ) ol 43,8 ()8 (62,80ae <8 o (805 3 oyl ol Slitel g (185 pac oS

3955 slaylize ¢ Jgl o] 5o .0 (g5lilely 5559 30 S b 5l B (So5ad dblre (gl 5oy ¥ de 4 Dye Yl 50 oK) cuda
ol 3585 )b g aygel gl 090 g b sliel g oS5 (090l lausgs (S asbicolss) g (93,8 SleMbl p)d g (s 340 &
P18l oK) 5> Sgesl .l olazsl (o3 ,Sles S > (6,50ye 905l catn 5l S ya plodl gl ;503 ol | cdn (> 5
A 00> gl ;Sg0jl Lawgi g0l 1l 0656 o)y (33905 Y lgw 3905 (Sdg0jl b5l 4

»E 9 53)95)3) @M.\a_c—wliwl L;lmww] =Y rledds .))91)4 Ls.liw]—u_)){.@_c w»] ul};& LY dlb)l.uw ).«ol> axlllas 5

24 Cook

25 Deep Squat

26 In line Lunge

27 Hurdle Step

28 Shoulder Mobility

29 Active Straight Leg Raise
30 Trunk Stability Push-up
31 Rotationaly Stability

32 Kiesel

J Rehab Med. 2019; 7(4): 51-64



ohBes ¢ )5 Csln)
=i -
b S jloolatwl 4 5,8 jlal b el YF Blas (gl (odjy9 Ol yed Jodd 4 yomie g diil atdly (Sb 3 olle clacudlye
g1 v jl Cablye Jgtme &5 casMo (3559 e bwg caml paskis Mlaes coldy ¢ o yes dbl sly bbb il
a5 ool (3555 (S35 adyl Sl o bawg ()l s (et )pnsal | sl 2l Gl ps)) S 3 0 ploxl
Q‘gﬂw‘ ug.o)i
ol (SCadyd b gilge a5Vl

sy b (g5le0 bl
LS oo )l8 b sV s lagil;

el poj b (slge alie

Sl 330 ) e
&lo gy 3l 08 o905
il S i 53 3 il 2 3 ol g g ey ol
5l s Gl oS 42l 35 o
A (gilge w2 L Blo 5 abe

B &9, 3 P 59031 1Y pguai

&Y o9l

ol 05 5b Caumdg jd lydd g b (wlod jd dlee
8l ol 3l s anl (S

ile o (Bl Sl bo axbo > ol g alie

S o el |y sl (g 4l ety b o5

25 * (WANIT Qb gihagly— ale asllns




Published Online: 2018.May.03 Research Article
-

&Y 09l ¥ prga

S (5 IS 25 (4905

Sl V205,50 1,8 w2 (g0 8l Ve dlols )5 lacuiie
el ¥ 15,8 o 518 o (g ya Slo Ve alold ) lacaie

el V1058 o 418 o (g yte Bl Vel i alol o bacio

Gl IS 25 (903l i€ prgs

Jd @90 43 by muiins (32 2 YU (49051

el ¥:0,5 )18 S SBgd (elad )15 g ) (Sl dbals ljlge 4y dio o b L o

el ¥ 23,5 )8 5l lade s | SSS Ly g ) (Sl das ljlge 4y dio jo b |y o
Jletel V23,55 )18 gl lade lad |y S8 Loy Sl Somly dall ©ljlge @ ales ju b | o

JUd © )90 b aditane (332 YU (3903120 295

45 (5l S Ud g6

el Vidias ploul el Sling Olilge 4 Cawd Cannds &7 mdg jo 1) )10 G o ye
el ¥t plogl il dils @ljlan a4y Cuwd Cund & Suxsg jo 1) H1S S L
el ¥ sy plodl il dily @ljlge 4y Cond Cand &S by jo 1) H1,S8 S o ye
Jletel ¥z plogl il 098 5 lilge 4 Cowd Cand o (nig 3 1) 5155 S b
Sletel ¥ ssinas jl8 Slos pladl sl 3 1) @l gt Glaye 5 (U

J Rehab Med. 2019; 7(4): 51-64 oY




ohBae ¢ )5 Csln)
- =

By =~ oV

&5 (55l SIS 9031 1 g

& s (55l e
ol oy Slilas 4 GlyE8 aiw &S Jb 50 puons )| SS S plodl
S g peled Soden b @)l g 45

e

e S K Y S B T vt

45 (5l Sld g1 (3w )T (o903 A 2 e WS (508 25 (g1 (3L T (9031 A ppgaa

-

~

- 3 ) e IR
45 iy S0 1 3y ST o9l 1V a9
&bl by,
S o St gl gls o9l Cawd & (sl Loy Lol ad Julo g 4555 SPSS22 (¢ lel l58le 5 5l eolitul L laodls e
4 ‘_54."5)) 9 |)>m )919 4 lb)i.:...n )..ol> d""n’d » sw.o] )Ja> 093“) J.o‘..c =3 d‘y A Ml}m J).o 9 L5‘>1)‘D| Ls.))ﬂo.c
93 (VF blie 0VF) Ly dei plgie 1Y jlel Sl oalizl b (93 )Sdas <8 (6)80bye 8 po jliel 0 b 3lae gl it
5188 S5 gy 2y90 o2l igail y sl S jlatel b )l pas (el o0l sl ygeil lilasel o TV s i
L o) pas g ol s (5 LI 5 63,Shos e8> (6 8Mye o po lital 5l Jlad o L3 (o sl XT )l 05051
Oloie 4 5 pas b edlatul (Wlo 5 sadcuml 09,5) atunly (o pite Jdod § o5 4 Cand (3,8l ygeil 0 ) Ll

N * (ihA1IT Qb (Bagy — ale asllod




Published Online: 2018.May.03 Research Article
- -

(ROC) s 2,80ae auasutie x| Colep 0 b iy pos 48)bgd (90l gty 3 (ot Conms 93 Slitel )y b G glis
695 3 ollas a0 oalil Mo Sl bl (Saiby 4 Cand Ghy dbi ogllas o8 50 jlitol dulos g (s (sl
A8 S 3y i (i 1) 35 e g i 5 (o) gly gl i o il e

basdl

€55 YA Jotto (F+/A) 185555 Gy g0 50 sl 0l 3yl N Jga 0 FMS (oolyiil 5 o850 clilil (sl (ogs Lol
odls i ¥ Jgdn o byl olaw g b (g caml 39 ol diges ol 5 (Slisg plail ol g8 s SMae— Sl Canl

sl o 0313 HLES Y Jgas > o3l g0l 50 SO kil b oy pae FMS CS o el g ol g8 o b))l s
Ngbigo Jaxdto sty 1) (M S slau] ZVF Sltal L 31 4y s VS (S sltel b o055 o ol gl
sy dgvg Jbline olis (gylol Llod 1 g 390 Wl 09,5 31 b sudcuml 095 S el Sl X'=¥/AS P=-/.vY
Oz ol 015 03] cawl 9 FMS (8 so jliel o bls)l Jlaxsl jlade ¥ Joss 5> (VF/OEV/YY blée > VS/VAEY P=-/--)
Lol pae SO sl JBlas a8 1) 550 ol lis gols b dwle S yo el (sl (/5F) (Shs g (+/V0) Comlus
Sy S Cadgiome by o) pas 38 IS5 4 s ctivgy 3] slacisel 53 (ST td) (S (55 g
o9l s 3V jlsel b oy pae Jlesl jlade & Jgas )3 (XT=VF/ N P=o/e) B9 o (il sMae slacam] Jose
g (P=o/ee c/YFA— IVFY=2 /A0 o liolol alold) +/¥-Y 09,3 ol 13 ol (sl (comnd s .cawl o 03> LS ol ¢ (631,40
e A S A e I8Y L A (Shg g Camlus g (P=e/o e o) A/ F=4 /0 ool alold) VO/OF il s
= VY= /A0 lsebl alold) < /FAY s s el caws 410 iSTas 5y abi Gollas jliel 5 aib gy badls ples 51, ROC
s b dlxe 230 jliel b pBais'eS b (gl (P=o/o N Y/¥o=5 4 [-¥= /20 lisabo] dlold) VWVE il cuns g (+/VFY

ol o 031> Ui £ Jods 55 8 po el 4 53 ol i sl ROC e o g 4o

(585 0 +=5lun) (53, Khos &8 o (5, IUyE O 3Litel 1) Jgua

ol 5y5binl Bl ol pSilse s
\-v VY. -loY Sl
-y YI¥A o/¥Y S 89y 3 cyild y 25
=¥ YIF L% =Y
v-¥ YA -Io WU (5 S o5
-y YIS o Jled 1ob 4 b fites 30 YU
) VEE IAY &alb gl
=Y AASRYIN' oSy 5lnb
V=YA DAY 2 S 3o jlikol

Sy OB (e musne 8 o plodl Y 5Lkl
Sy OB LS o el Y ikl

Sl 6 g9 €8 plodl Ulgi pas Y el
Gy ST 9051 ploxil b €8 o ool s 5,0 3oyl 10 Likel

oM (PP Sl I laods Y Jgaa

(s 33) comnnsldlsns o Sy
\$ (V1Y) Slos ol
¥ (VF/Y) as

Y (Vo) PBgd ol
y (V/7) g™
YA (-/V-+) 90t

J Rehab Med. 2019; 7(4): 51-64



ohBae ¢ )5 Csln)

- -
3 Slas &y (550U 5 5oj1l g capmil s (s B Y g
&olxo mlaw ol G Sy o dald oo
/¥y Fle e (MV-YY/5Y) A ¥ S 5o Lol
3yl ey Ve £y i (VY y51ss)
ofees VO/OF (Y2 N=A+/-¥) 4 al, 2 0 SG liel b ¢, sas
25 o5 Ve " » 31 o]

ol 9 FMS 8 5o jlitel (g1 V¥ ool jladie Jgia i€ Jgoia

S0 Sanw] o
. § VL (63,8dos &8 2 (6,508 S 0 Ll
» ab
Y 5 a
YA i JUes

el 9 FMS (631,831 (y9031 13 G jlstel 9 0 )i5 @e gl Vi Jlodin] o Jgaar 10 Jgi

o3l B 3 S jlstel b ()5 s

S5 D] )
e § FMS g1 i
> a
AN} A\ 41;
Y AR )9
ROC sz Julod g 4326 i 11 Jgun
4 Uaob! dlol8 b Sovo g 5 Coalune : e s 2q
R P it gl THER e S
. e ROC
+[YAS <[O¥0 < [FYY—+[YAA +[AY - [5Y- VO

-

$y55516 Glolid & s 392 Uy 123bgn (815 Jolss dlanly & el g5y Axts (2ISL (glaihg 5 NS ES )3
5 s3e3ge (s g0l Gaiod Blanl 1l Jlay 8 518550 (oM (sl (g BB (B3 5] sl b by pdgedlol
ol kol @l 5109 ciled o sl dxtis |y (IKEL )IS5555 o elss plgie 4 FMS (25 o (6680 cadguomo 5 0))l&5 pas
b ool pie a5 0 5yl55 Cpriomed 39 eS8l (LSS58 O 3 carel £y lolid 4 o VS jliel Ul cadllas
LEMS (goil saiadgus opiome 18T liions les (tarbes ) ol Sls Slgioo 303 ool igasl 3 (550 (5581 Cudguome
b alysl a8l lis ol 7 lodges (335 1) W L VE 3y dlai Cgllas 8y 5liel § 15163,8 b)) ol ololids g
Sl Nigd oo Jaoxte it 1) ((52)8 (5295 ) (Mo TSl (slacl VP> slzel L o))1805555 4 Cnsd VFS Lo
2Rl o pesol 90 atwd HK55,5 U5) LgyS ddlllee & Cuwd &S 39 VOINEV/FD K555 dcn sl S ye Liel
les D hogy a8 (VAEVY+) slad o 1S ol Candligs LSk oS po bl (puSilio dy Capnad Lol dgn ity (VE/Y -V /WY
YA 5158V ol)Ken g Lg)S addllas o blae p3 (F Joior) 305 S 1) SV Lol Lo o) IS5559 51 (+/VF) 485 ooty 1,5 cudin
e Jilos g 428 ab 5D ol gt Gy okae WS (FMS) o8 e jlaal Mlaisges e 1) V¥ sl )15
oLl o (Vo shiel) Sigo adlllas 4y 05 45 5, s g ol (sl 1) V0 b dai Cgllas S 1o jliel ROC
(F Joi2) 59 FMS (8 s litel b sl sty (512 ol <1V Jilas S5 45 595 (157 ) it 5

hfSn 5 Lg)S Sloasl b ol 30 @l o dsbre SV (e Sliel sl (+155) (S 5 (+170) Comles oo
el 4 Coms 6 5V Cam ] 5l SVF S po sl a8 0l lis Bain g b MMy @plin (VF= Sty o [0A=Cwlas)
L ool pas sl 1) (+/43) S 5 (+/9Y) Combun GRIB Gimohy ool @l ol )15 0 ol (it ln P S
3 Sl e FMS (o8 il ol cygol 55 S5 jlial b )85 pae ol ol S po jliel 51 St job a0 o0yl (905l 55 SO jlitel
3L >V S e slalaal OIS gmls YL S gl s o Wlgie Bl 4l dgng s I Shiel L oK

* (BABIET Qb ileg)y — ole aslibod



Published Online: 2018.May.03 Research Article
- -

e 5 s e e el il 15 Sy el 5l S5 55 53 o] By Srizn; Mlgisad (S 4 S5 P Ve
el L) FMS (8 po jlazsl o o iy ™77 Alailes g 08 1 sl 930 50 (28 olge g Slomar (Sobel e Sy
13 Slios Al (63,68 1 b bl el Y jlad lolis 4 08 Kidged oS 5 b SMie— Sl ol dils o Y ol
Glo Jlsp S iS5 0) adllas 350 slaigas j) (3L Col (Son Syo sl > il gl Msing aw aod (IS5
53 SMac— Sl slaaaw! Ll s a0 caml 5 cglite i)l b (abyd sops pudl oloye b (U5 Laib o clad
Woe,58 b 5 (FUN) VY (60,08 2 il 93 o 31 5 (385 0+ 51 Y+) oalagy ] Jols 5 cudls a4yl Simgly ol
JolS jobo s (63,95 2 el il y3 03037, (slacml 45 g ol ol il £95 93 o ad ol (¢l o late 50 ($+/V)
555 ol 9 ke b b 48,8 15 clial Cmdg 1> 5B (S 555 51 53 2,8 ool (Km ctti 5509 J 55 ) s
04pdS Cuwd 89y p Cusl (Son O 4 3] 1S Pl ) Canlily S Jlio plgie 295 ol g5y 4 i el (S o
s oo 4 1y JUb 02 Y g8 (630,81 30 13 ) Sl b 85 pe g ol 0548 & (Sl @ x5 ke Lo

Boled i |y ol Hlad ol S
=ojll ayb 5l oy g losS DT T il s 00l ol b el byl g FMS (ool jail (sl 9051 5 ,Shes 0 pud | Clon g oy9il8
-0 FMS (ool (slo 901 g el o o8 o Sletel (5:50Leo dly )3 4" il Lt Jlole b 5 (S0 (Starad (665
S Oljliel 4 oy dg LBy S ohadste 4 15,8 slgin gl gh ool L aaly lidle K olgie 4 Wl
33 (V= 5kiel) osddgaome (S 6ol g oyl pae LB oy (Gaios ol ) Ban Dol 6, 8bye dnwgs Ban L ol
SWan 5 S5 o b el S Sl YEA Jols o adllo S5 )3 351 el S5 b bl 55 (o0l 2l
4 i 21 slaaeol oo it )b VA Ylazsl FMS s o)l pas oSy JBlis el ls (bl o Sivgas )5S
Sl oyl Jols (igail) Ligy Jols aile 52,80ae &8 o (slag®ll S 50 )85 pae Msigbi o )& pas 186 5l 3
sl 15 5 (595 s 2 551235 5 o9y 35Le) 2558 5 by SlSogm Ll oo ol 51 oIS Jgo 2aile) S50
ol ingie QU5 sle losSll ol & sy T T leid s (318 e Sl gl g58g b Lasye LSS
& sy 4ol> Ky sl (San o2l iy 395 o0 1553 s closTl aan FMS (igofl cin el plSin 050 oy il pla
(VO/OF) il o 23l g5 co 00Bd9dme S o (o3l &8 0S5 5,3 Lo ol 50 oled i |y (S sMae clacuwl I
gl 3 o Sl dlgie drg BB S 3525 &8 05 (58 s Jsi) ] Gles @ ol (it ol 55
5 ol slogSl > 28 o VST 51 el olyad ol oy b IS5 55 (slaimar 55 <8 o S| s (5ol (o3 <8
ol pas o)) ISl les &8 5 ool 589 50 Juilly yobo 4y 9 A8l Cogno Wl o K555 S > Sl ey Bl 0Ly
o) S .Cé S5 g Gy Ceows 93 )3 (Slamnlie b ygesl cpl 55 a3 sl dgng a4 gyl sld g SlgShl geil 93
abaty oS Wb 48 S A B0 (pl j0 iored LAdl e ol jen ] E989 b (ooln S > (slaogSl p Cudgazme ol lis adlllas

il oo ol Jlad oyl srolie Jlixo 8 o Slitel gl VO b

45 5,8 0l 355 o il s 5 (s Sl o] Wil 38,55 155 )3 & lin pSl 34 slay3gi5ee
o ol w0 i oy eudgase pl g ain bl Ll il o5 s e )8 S0 cou |yl wile oo W pusio o)
OGP39S 1 B (S5 dnlee s 3 (Sloj Cadgicme B> 4y g 392 (35 01) o5 adlllae 3)90 Wiged wre il ) adllas
ol (s (EASES 1 cloosly sioly S8t 1) digad oo (Sl 5 Sy Jisd) (g 4y aw o550 oS
D95y 515 )55 g0l w2 L dusglio 53 blant b 4yl sl Jlas 500 ol pliy 65 Gl aalllan () S5 L polue

L 5358kes 8 o clogSIl o Jlo 3 ablygn (IS o 55 53 6l 5 S5 et Jols Lo 3ol U155 (2,Skes <8
aigoj ol il pod Ubjyg 4 paitte 4 451wl b maw 3 cS p SYMB] Lol j by S FMS Mlags o 1a) cés
lalilis claaoly 10 il as o] Hlad Lardd gy 6)lhme oS & oS o IS lolid a3l e ob)ys SIS > 5 gl
iy 4 ohlSen 5 Ui 9 oen 5 T g Jle (sl ablie 2ol LB FMS 3 5 Sles gd e g5 S8l
5 05y ol i 53 o8 jo sletel (l33l) b o Gl FMS cljlizel o Jastiasl (Mol (2 a5 oy 51 oolitial L dioges i I35
38 el 4y e & s s (sl ol WSt 8 T s ST g Ul 3 B pas ilS
Slilojl ((Solgls 5 (Sdj dblo Jold (3559 ) <855 5 bd (K5 anlee ol (355 50 €550 5 Jd (S5 alee
48 (hulpd (plolid ) (oo o sl (2l g (B (B pianmw 28Lo) (gogee (S (6 SUL)E (ols dlie g Juaie) Sugi))

33 Bodden
J Rehab Med. 2019; 7(4): 51-64



ohBae ¢ )5 Csln)

- -

mo o9 90 &Syl B (SO Anlee cpl pogde ol cled (gilews b o] Ao b iles cun Mo s |, HS 59 Llgs o

B Wl o FMS (ules (65 5 ololis 1) col sdidgiome (3,Slae 0lS o Slolis buwg LS oloj e j> wlg

i 1) yed 3,8es 5 (8555 53 <S8 5 BB (S aulee (g 03l
2,5 0Ll 5 o)lg0 a4 g5 o pils Buid clacudgaste dles

3 Sy laingoil 5l i & dass 0ad 03] o35 il (53,8kes €8 > e slagssesl ) (S 4 o Soge sl ity

ol 3 it Bl adllas Sl el o s o plol 53 (GBjgel Sl ped ) e s 4 ]y oo, Shes &S 5Ty slagS)

u)‘ ‘)?.) PRt o.)LQM.)I J.J}o 9 4;)99 ).) L5’°j|') lJ ))J.)wj)) w.wi Lg])b ulf@fus)w Lgl.mab PRV J)M.{ L;LB WA)T dﬂ)la\) d,uaz.?

b (6 S AF-0 o (sl lodis L350 0013 &) (60,Sos S > (6,54 u9*°)1 sl ) 1 ool
S35 4

@B A oyp FMS oS 50 jlaal 5 (ool slagygejl 1 (V5kiel) (o slagSl codgiome b )85 pie pols gl o

g g (SMdem Sl (slocaml Joxtio jbo 2V lel b )80 b auolie ;3 SVF 8 o jlatel b 18055, ol oL

Cadgdze b o)l pac 331 3131 &y cuns FMS (ool yail fgejl can 51 G o 13 SO sbiel b o )& pas (s o131 ol ogMe

5 Sy el L Ll yon (2S5 slapss liye Cosl S5l bty taigd o (e Sl (slacaul Jlos it 5> (55l

S 31 B aSl U siomians 1y oLl IS5 555 (60 Slas prdass g 05505 odliiw] (V= jliel) (i8> (665 Cudgizms by o) pas zls

b Ll sl calio slaldline asly g Bgd ololis Jlas (5 ym0 )3 3,31 g 03905 astiie |y o185 5,9 (oUlg Glilus Juad

g

S0 30 g $SS

iy oyl d bl o WWAF/AY F )50 VAFFAY/Y o )loss s oddnio 210y, 3o 0j)les oRuisly aibg} 7k 5l 48)S  yils dlds
Ailed (S10)18 5 (St wledges (6, Sen pils by 2ol pbl j0 &S LS plod 5l A o cnly 55 dlie B aian g

Qo

1. YangJ, Tibbetts AS, Covassin T, Cheng G, Nayar S, Heiden E. Epidemiology of overuse and acute injuries
among competitive collegiate athletes. J Athl Train. 2012 Mar-Apr;47(2):198-204.

2. .Bahr R,Holmel. Risk factors for sports injuriesa methodological approach. Br J Sports
Med. 2003;37(5):384-92.

3. Wilkerson GB, Giles JL, Seibel DK Prediction of core and lower extremity strains and sprains in collegiate
football players: a preliminary study. J Athl Train. 2012 May-Jun;47(3):264-72.

4. Hubbard TJ, Carpenter M, CordovaML.V. Contributing factors to medial tibial stress syndrome: a
prospective investigation. Med Sci Sports Exerc. 2009 Mar;41(3):490-6.

5. Leetun DT, Ireland ML, Willson JD. Core stability measures as risk factors for lower extremity injury in
athletes. Med Sci Sports Exerc. 2004 Jun;36(6):926-34.

6. Gaida JE, Cook JL, Bass SL. Adiposity and tendinopathy. Disability and rehabilitation. 2008 Jan 1;30(20-
22):1555-62.\Hughes G. A review of recent perspectives on biomechanical risk factors associated with
anterior cruciate ligament injury. Research in sports medicine. 2014 Apr 3;22(2):193-212.

7. Freeman MA. Instability of the foot affer injuries to the lateral ligament of the ankle. The Journal of bone
and joint surgery. British volume. 1965 Nov;47(4):669-77.

8. Flanigan DC, Everhart JS, Pedroza A, Smith T, Kaeding CC. Fear of reinjury (kinesiophobia) and persistent
knee symptoms are common factors for lack of return to sport after anterior cruciate ligament reconstruction.
Arthroscopy: The Journal of Arthroscopic & Related Surgery. 2013 Aug 1;29(8):1322-9.

9. Myer GD, Kushner AM, Brent JL, Schoenfeld BJ, Hugentobler J, Lloyd RS, Vermeil A, Chu DA, Harbin J,
McGill SM. The back squat: A proposed assessment of functional deficits and technical factors that limit
performance. Strength and conditioning journal. 2014 Dec 1;36(6):4.

10. Bredeweg SW, Buist 1, Kluitenberg B. Differences in kinetic asymmetry between injured and noninjured
novice runners: a prospective cohort study. Gait & posture. 2013 Sep 1;38(4):847-52.

11. Kiesel KB, Butler RJ, Plisky PJ. Prediction of injury by limited and asymmetrical fundamental movement
patterns in american football players. Journal of sport rehabilitation. 2014 May;23(2):88-94.

12.Chapman RF, Laymon AS, Arnold T. Functional movement scores and longitudinal performance outcomes

in elite track and field athletes. International journal of sports physiology and performance. 2014
Mar;9(2):203-11.

* (BABIET Qb ileg)y — ole aslibod


https://www.ncbi.nlm.nih.gov/pubmed/22488286
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09.Bahr+R%2CHolmeI.+Risk+factors+for+sports+injuriesa+methodological+approach
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09.Bahr+R%2CHolmeI.+Risk+factors+for+sports+injuriesa+methodological+approach
https://www.ncbi.nlm.nih.gov/pubmed/?term=3.%09Wilkerson+GB%2C+Giles+JL%2C+Seibel+DK.Prediction+of+core+and+lower+extremity+strains+and+sprains+in+collegiate+football+players%3A+a+preliminary+stud
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Leetun+DT%2C+Ireland+ML%2C+Willson+JD.+Core+stability+measures+as+risk+factors+for+lower+extremity+injury+in+athletes

Published Online: 2018.May.03 Research Article
- -

13.Plisky PJ, Rauh MJ, Kaminski TW, Underwood FB. Star Excursion Balance Test as a predictor of lower
extremity injury in high school basketball players. Journal of Orthopaedic & Sports Physical Therapy. 2006
Dec;36(12):911-9.

14.Mokha M, Sprague PA, Gatens DR. Predicting musculoskeletal injury in National Collegiate Athletic
Association Division 1l athletes from asymmetries and individual-test versus composite functional
movement screen scores. Journal of athletic training. 2016 Apr;51(4):276-82.

15.Hewett TE, Ford KR, Myer GD. Anterior cruciate ligament injuries in female athletes: Part 2, a meta-
analysis of neuromuscular interventions aimed at injury prevention. The American journal of sports
medicine. 2006 Mar;34(3):490-8.

16.Clifton DR, Grooms DR, Onate JA. Overhead deep squat performance predicts Functional Movement
Screen™ score. International journal of sports physical therapy. 2015 Oct;10(5):622.

17.Kiesel K, Plisky PJ, Voight ML. Can serious injury in professional football be predicted by a preseason
functional movement screen?. North American journal of sports physical therapy: NAJSPT. 2007
Aug;2(3):147.

18.Cook G, Burton L, Hoogenboom BJ, Voight M. Functional movement screening: the use of fundamental
movements as an assessment of function-part 2. International journal of sports physical therapy. 2014
Aug;9(4):549.

19.Cook G, Burton L, Hoogenboom BJ, Voight M. Functional movement screening: the use of fundamental
movements as an assessment of function-part 1. International journal of sports physical therapy. 2014
May;9(3):396.

20.O'connor FG, Deuster PA, Davis J, Pappas CG, Knapik JJ. Functional movement screening: predicting
injuries in officer candidates. Medicine and science in sports and exercise. 2011 Dec;43(12):2224-30.

21.Lehr ME, Plisky PJ, Butler RJ, Fink ML, Kiesel KB, Underwood FB. Field-expedient screening and injury
risk algorithm categories as predictors of noncontact lower extremity injury. Scandinavian journal of
medicine & science in sports. 2013 Aug;23(4):e225-32.

22.Minick KI, Kiesel KB, Burton L, Taylor A, Plisky P, Butler RJ. Interrater reliability of the functional
movement screen. The Journal of Strength & Conditioning Research. 2010 Feb 1;24(2):479-86.

23.Garrison M, Westrick R, Johnson MR, Benenson J. Association between the functional movement screen
and injury development in college athletes. International journal of sports physical therapy. 2015
Feb;10(1):21.

24.Beutler Al, Sarah J, Marshall SW, Padua DA, Boden BP. Muscle strength and qualitative jump-landing
differences in male and female military cadets: The jump-ACL study. Journal of sports science & medicine.
2009 Dec;8(4):663.

25. Hertel J, Braham RA, Hale SA, Olmsted-Kramer LC. Simplifying the star excursion balance test: analyses of
subjects with and without chronic ankle instability. Journal of Orthopaedic & Sports Physical Therapy. 2006
Mar;36(3):131-7.

26.Kazman JB, Galecki JM, Lisman P, Deuster PA, O'connor FG. Factor structure of the functional movement
screen in marine officer candidates. The Journal of Strength & Conditioning Research. 2014 Mar
1;28(3):672-8.

27.Wiese BW, Boone JK, Mattacola CG, McKeon PO, Uhl TL. Determination of the functional movement
screen to predict musculoskeletal injury in intercollegiate athletics. Athletic Training and Sports Health
Care. 2014 Jul 17;6(4):161-9.

28.Brumitt J, Heiderscheit BC, Manske RC, Niemuth PE, Rauh MJ. Lower extremity functional tests and risk
of injury in division iii collegiate athletes. International journal of sports physical therapy. 2013
Jun;8(3):216.

29.Sorenson EA. Functional movement screen as a predictor of injury in high school basketball athletes.
University of Oregon.2009.

30. Kiesel K, Plisky P, Butler R. Functional movement test scores improve following a standardized off-season
intervention program in professional football players. Scandinavian journal of medicine & science in sports.
2011 Apr;21(2):287-92.

31.Brown M. The ability of the functional movement screen in predicting injury rates in Division female
athletes. 2011; 541

32.Chorba RS, Chorba DJ, Bouillon LE, Overmyer CA, Landis JA. Use of a functional movement screening
tool to determine injury risk in female collegiate athletes. North American journal of sports physical therapy:
NAJSPT. 2010 Jun;5(2):47.

33.Chase KI, Caine DJ, Goodwin BJ, Whitehead JR, Romanick MA. A prospective study of injury affecting
competitive collegiate swimmers. Research in Sports Medicine. 2013 Apr 1;21(2):111-23.

34.Emery CA. Identifying risk factors for hamstring and groin injuries in sport: a daunting task. Clinical journal
of sport medicine. 2012 Jan 1;22(1):75-7.

J Rehab Med. 2019; 7(4): 51-64



ohBae ¢ )5 Csln)
- =

35. Engebretsen AH, Myklebust G, Holme I, Engebretsen L, Bahr R. Intrinsic risk factors for groin injuries
among male soccer players: a prospective cohort study. The American Journal of Sports Medicine. 2010
Oct;38(10):2051-7.

36. Paterno MV, Schmitt LC, Ford KR, Rauh MJ, Myer GD, Huang B, Hewett TE. Biomechanical measures
during landing and postural stability predict second anterior cruciate ligament injury after anterior cruciate
ligament reconstruction and return to sport. The American journal of sports medicine. 2010
Oct;38(10):1968-78.

37.0kada T, Huxel KC, Nesser TW. Relationship between core stability, functional movement, and
performance. The Journal of Strength & Conditioning Research. 2011 Jan 1;25(1):252-61.

38.Bodden JG, Needham RA, Chockalingam N. The effect of an intervention program on functional movement
screen test scores in mixed martial arts athletes. The Journal of Strength & Conditioning Research. 2015 Jan
1;29(1):219-25.

39.Maulder PS. Dominant limb asymmetry associated with prospective injury occurrence. South African
Journal for Research in Sport, Physical Education and Recreation. 2013 Jan 1;35(1):121-31.

* (BABIET Qb ileg)y — ole aslibod



