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The aim of this study was to compare the effect of core stability and
neuromuscular exercises on functional movement screening test and
lower limb alignment of elite karate athletes. The present study was a
quasi-experimental study with pre-test and post-test design. The
statistical population of the study consisted of elite male Karate
athletes aged 20 to 35 years and the research sample consisted of 45
Karate athletes in Tehran Province. After performing functional
movement screening test and measuring lower limb alignment, the
participants were randomly divided into three groups: control,
experimental 1 and experimental 2. The control group performed
common Kkarate exercises, experimental 1 executed core stability
exercises and experimental 2 accomplished neuromuscular exercises
for 8 weeks. Analysis of variance and paired t-test were used to
analyze the data. The results of the paired t-test showed the effects of
neuromuscular training program (P=0.006) and core stability
(P=0.001) on the overall FMS score, but the effect of these exercises
was not significant on Q angle (P=0.05). The results of the analysis of
variance showed that after controlling the effect of pre-test, there was
a significant difference in post-test between the three groups in the
overall FMS score (P<0.05), but this difference was not significant in
the post-test between the research groups with regard to the Q angle
(P=0.624). Therefore, due to the importance of functional movement
screening test in pre-season evaluations and prevention of sports
injuries, we recommend trainers to use these exercises in karate
training programs.

@ () & | ©2023 the authors. Published by Technical and Vocational
ot University, Tehran, Iran. This article is an open-access article

E-ISSN: 2538-4430
ISSN: 2382-9796

distributed under the terms and conditions of the Creative
Commons Attribution-Noncommercial 4.0 International (CC BY-
NC License) (https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/?lang=en
https://www.doi.org/10.48301/KSSA.2022.329223.2001
https://orcid.org/0000-0003-3810-8626
https://orcid.org/0000-0002-6970-4335
https://orcid.org/0000-0001-5782-3188

Mohammad Rahimi and et al. Comparison of the Effect of Core Stability and...

EXTENDED ABSTRACT

Introduction

In recent years, participation in martial arts such as karate, taekwondo and wushu has
drastically increased. Karate is one the most popular sports in Iran. With increasing
participation in martial arts, the rate of chronic and acute injuries in this sport is increasing
simultaneously. In order to decrease the rate of sports injuries and their physical, mental
and financial consequences, some intervention must be implemented.

Functional movement screening (FMS) tests provides important information on
mobility, stability and chain reaction. This set of tests can be used not only for detection of
impairmentand asymmetry in movement patterns butalso for injury prediction. It has been
reported that athletes that acquire less than 14 out of 21 are approximately twice more
susceptible for injury compared to athletes who acquire more than 14. Neuromuscular
control and core stability have the potential to affect the injury risk in an athlete. It seems
that core stability is an essential factor that influences the movement of extremities by
providing proximal stabilization for distal mobilization. Considering the popularity of
karate in iran, the prevalence of injury in martial arts and lack of data on the effect of
neuromuscular and core stability exercises on FMS and lower extremity alignment, the
purpose of this study was to compare the effects of these exercises on FMS total score and
Q-angle in elite karate athletes.

Methodology

The present study was a quasi-experimental study with pre-test and post-test design.
The statistical population of the study consisted of elite male Karate athletes aged 20 to 35
years and the research sample consisted of 45 Karate athletes in Tehran province. The
inclusion criteria were having professional and continuous involvement in karate and no
history of serious injury of lower extremities. Exclusion criteria were a history of
neuromuscular disease, a history of injury in lower extremities in the past 6 months, a
history of surgery in hip and knee in previous year, and inconsistent participation in
exercise sessions. Movement pattern of karate athletes was investigated using FMS. FMS
includes hurdle step, deep squat, in-line lunge, shoulder mobility, active straight leg raise,
trunk stability push-up, and rotary stability. The alignment of lower extremity was
investigated by measuring the Q-angle. The Q-angle was described as the angle between a
line drawn from the anterior superior iliac spine to the midpoint of the patella and a line
from the midpoint of the patella to the tibial tuberosity.

After performing FMS test and measuring Q-angle, the participants were randomly
divided into three groups: control, experimental 1 and experimental 2. The control group
performed common karate exercises, experimental 1 executed core stability exercises and
experimental 2 accomplished neuromuscular exercises for 8 weeks, 3 sessions per week,
30 minutes each session. At the end of interventions, the FMS tests were repeated and Q
angle was measured for the second time. Shapiro-Wilk test was used to investigate the
normal distribution of data. Analysis of variance and paired t-test were used for between
and within group comparisons. The significance level was considered to be 0.05.
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Results and discussion

The results of Shapiro-Wilk test confirmed the normal distribution of data. The results
of the paired t-test showed that both neuromuscular training program (P=0.006) and core
stability training program (P=0.001) had a significant impact on the overall FMS score, but
the effect of this exercises on Q-angle was not statistically significant (P=0.05). The results
of analysis of the variance showed that after controlling for pre-test, there was a significant
difference in post-test between the three groups in the overall FMS score (P<0.05) but there
was no significant difference in the post-test between the research groups with regard to
the Q angle (P=0.624).

FMS tests have the potential to recognize limitations in movement and asymmetries. It
seems that both neuromuscular exercises and core stability exercise improve the balance
between stability and mobility, through which they can improve total score in FMS. The
present study results are consistent with those of Bagherian et al. (2019) who showed that
core stability exercises increase overall FMS score. Another study showed that 4 weeks of
corrective exercises improve FMS overall score significantly.

Wilson et al. (2005), in a review article, concluded that reduction in core stability can
lead to injury. It has also been reported that activation of transverse abdominis and
multifidus muscles can increase lower extremities performance through improving spinal
column stabilization. The results of the present study showed that none of the
neuromuscular and core stability exercises can change the Q-angle. Our results are
consistent with a previous study which demonstrated that core strength exercises are not
sufficientalone to improve lower extremity biomechanics. Zebis etal. (2016) illustrated that
motor control exercises can improve movement at the knee joint but not the Q-angle.

Conclusion

Taking into consideration the significant effects of neuromuscular and core stability
exercises on FMS score and importance of FMS test in pre-season evaluations and
prevention of sports injuries, we recommend trainers to use these exercises in karate
training programs.

659



Slad s g S8 ol ol aoliliad
TOY-1Y0 (Y oylows Y+ 0,90 V€Y Ll
https://karafan.tvu.ac.ir/ :a pis (>

o :10.48301/KSSA.2022.329223.2001

Il gl o (ae mas g (550 Sl Oloyed HT amslie
W55 ol )5 &1, (63 5o &8 > (S yE (49051 5 Sl

Yld)a)w.wlbc Y)Vwa)w‘ ""\u,o.o))w

ul)_vl ‘ul)-@{ ‘Lﬁl?) Aﬁ.e(.u 0 Gy oKl ‘(5‘3).)5 (9519 IXCOAN ‘@5)5 u_wu WT 9 @M..o‘ U‘SP )L)L.m‘ -\
)l)" ol&usls ‘uhwbd 9 P}LC J>|5 (PN Canyy b5)§ 39 ‘rola‘owvi 9 u})’tol uls)> Aa.u)l U..AL...‘:)\S d?"‘“"b -y

'O‘)?.‘ (Q\).Q; ‘@M‘»‘

) it e bl aodle olSIS 1555 ool 5 (st 00K (oS5 sl ] 5 >l S > skl -V

FXVLES

Ao OleWb!

Sl 52 e gt 5 535 0 S Sl yai S Auglio 0l g, 5l S

gy dlio :llle £o5

Al se 455 LIS @1, (FMS) (g0 Slae 8 > (6,50L,¢ (9051 5 Sbos pladl
Al ablioe o9a3l o g 09e3l i b b (035 des £95 5l sl hagh
Oig ladigei s JL YO U Y w00, b dye ass o5 51,571 Ltagsy (5l

S o 55 3l plosl 3l o 3ol oS5 lyt8 ol s IS 1, D1,

VENYY e by
VEN BT e (6,550
VENAY e g dy

03w & (Solal Djygon adogesl (Sl plail sbl; bl 5 60 Shee
@l Slayed Sy 05,8 Mol meedl 90 (225 095 5 S (225 095 «J S
“ras Sluped 93 (275 095 5 635 0 Ol Slu e S (27 09 WIS
S slgse;l 5l besls Jlow cpz wols plxl atie e Sow 4 |, Sdlac
Aol Sl oams lid den (5 3e)] bl ol eolaiwl il ls 5 JIUT g o
FMS IS 5,05 (P=+/+ 1) 655 10 s g (P=+/+ %) e coac el
ob)ls )'ﬂ.!lﬂ Qsﬁﬂ b PZ-1-0) Sg. ,loline Q agl5 5 Ol pes ol Sl Ll g

NS

CJI )lf Py )lf

Stos el sl
GHaecae Sy pes

SF e ol liyye

@Slas S o S 5ol

o o 09031 90 (6510 (e ST (93T iy 1 S 5l ey a8 ol s

O 09051 e y0 S ol Ll (PS+740) sjlo 0929 FMS S 6,05 10 04,5 oo Joe 1) ginno Blann 5
4 eSS 4 azy b (P=o/PYF) 05 Joliae Q aygly 10 o (slaey S £ Saig ySII Coamny
2 3 Slee S s Ml a5l Cumal @ 4z b sgdice o loye M.rahimi6465@gmail.com

laaaliyy )3 Ol a5 ol 51 oo 9 s 5l 6Ky 5 Jad i slaols)!
A oolaiwl SIS o pes

’ @ () & | ©2023 the authors. Published by Technical and Vocational
. University, Tehran, Iran. This article is an open-access article
distributed under the terms and conditions of the Creative

Commons Attribution-Noncommercial 4.0 International (CC BY-
NC License) (https://creativecommons.org/licenses/by-nc/4.0/)

YOVA-FFY 1 Sig ySU sLLS
YYAY-AVA5 : gle sLLS



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/
https://www.doi.org/10.48301/KSSA.2022.329223.2001
https://orcid.org/0000-0003-3810-8626
https://orcid.org/0000-0002-6970-4335
https://orcid.org/0000-0001-5782-3188

SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

dodlo

Bl ¥l (5ol Oliee 4 9hgg 9 9ulsSS LIS sl (a3 (slasdyyg 50 S pb g Do LIS sla Lo 5]
Sygo 4 50,5 S slod g b g cuws Dlyo (655,54 L g P Sl eolaul ey 4 el (gl Lee w55
ladidy o yladskp 51 (Kol po 4l (ol 0jg el dgdioe plml S g0 g 330 S S 4z e
iSon 5 ) el 05,5 e Ty o lastd plhe ol SIS e o [T 5 S s s (55
oy 852 5 sl e ) (AT 050 10 o8 o RGOl (00 9,55 0 2 GloGES )3 55 sl 9 T+ +
555 165 bl ol 5 (S50 sloas 515 6T sl (IS5 55 (s (Tl 3] Ll5ise v Xy ol 555
w2 550 Bkl 0sg o) 4 g) (6o Sy b AT JLo VOBV (b o5 sladtd) j 0anS eS8 e
392 Jleizt (lyzg 9 (Ul o9 g poye JLadl (alad (lae 50 Lol cnl 93859, (S 9 Cugeme SL
MYV e g (el Y Y agn g 5al) cadd sl il 5 ey cnl )0 yeie g ol (slaca]

s 68 Slos slaglll S 5 (Labe LS olml o (lae-guae i b (il jl (S p S G
Shoolatl p laioee s ol GRB & Cuew 90 50 (Dlae gl Jols pas moal (0 g 009 Hae i
ielio (a5 Sloe slaglll S5 Jolie j3 DS S (ol (ae (gras Sy yed Jslite slagls,
Jlsd e el il o olis (6l ls LB ds yo & g oLl TV VY () Ko g wi5lla) Wl (lslj3 oS
LS o o 4 A8 garma s dus (ol 1) clonds iy o3 o J 7S 5 (3L Jlab sl lisls (Lo bl ¢ Loy
il ks g 0,08 o 1 s J5 LS oles ol w0 ljad g Cales el il (5 Ka 514 aiin
J28 4 azg b pizmen 0,5 lagy SUoys o 5l je0 1y 050 sboailas cdel al 2ISl Sdae cwlidsca! jo
38t 5SS 59y 2 SIS psbo 4 alas 5 Jake o 0 P BDlae Sl g ;5 0aal 3525 4 <Vl
50,0, b1y 6550 ols rals L3 Slalllas T(Yo Ve () Ken 5 d) ol 35 13T oy slagice Ko
1 457 egad ge g CnS odpe edlas (VY () Kes o 1) wilaiiils Las e Sbos plasl slaca]
Al S o 5 LB asli Lo 1V g SlBsd alsl o8 o 51 L 4l e Yo ol 31 10 aiiees saimacls odlae
ekl wlas ads Jad » odlac pl oS Slxl 5l asises Sld ) Ol ,ad g auleny b Wgd oo Jlad Slios
S ool £585 e 5 Jbiw pll DMac us Jled o )...>L 4 e Slae pl o cans Wl )»JL’
Oy Cewd | e e pl ind g il o 305 N 4ol i’ Cong Lai Jptns SDlae (pl 3985 o
“Job alal, (3,95 o0 » e @ wites Jate 4l pl 4 oS Sl plal chlas 95h (g0 S ey sl
(Vo) ) Sa g ol50la) W9 o ] dttins g 00l ]IS alS 1> oo i

| S5 85 5 OlS 28 (ogas 3 susie SML] (FMSY) (g0 Slae &5 1> 6,505 (slacyges]
<8 6 g Glaggel sk 69r0 5 oo oSl Sk 4 i ol o 45 WS e ol
solid S > Saaloal slogSll alllae 51,k ) WL Calis Bos b balensl igpes bawss o0 ,Slas
azgi 3,90 43 5 (535 po Al Sl 5 (5 0l Bllasil ( Sinlon olij )l (sl sloniald b & el Cal 5 99550

1 Bahr & Holme

2 Hagglund

3 Janda

4 Phil

5 Transverse abdominal

6 Multifidus

7 Posture

8 Functional Movement Screening

£



Ol 5 (o 5 Sozxo FOV-FVO Y oylois (1F+¥) Yo (8115 ke anbibiad

i plxl )Sen ¢TSS Lawgi a5 Gl o cpizmen (Ve oV () Sen g JunS) ol 485 )5 - laie
28,5 )8 oy 3y90 e slaBiys 50 el Sl St ly Gleme Dy @ 093] ol (oS 8500
il s FMS 903 lyos bL3 ) 590 55 45 landlan gl (Y- + 8 o)) lon 5 S5 5V 28 o) Ko 5 S5's5)
Q‘PQMM‘Q&JMiRDL»J@‘JWJJMOGAQM nw‘o..\mr:l?u‘u‘).’:‘sl.‘s&.dwi
Aipe 50 (S5 Oloye izme 9 0,5 )18 eliidl 3590 5 (S8 50l ot S5l sl )l e 4
FMS (slo 905! ¢ Sy slostalojl b bl o el atians JS05559 (olulids 5 (52555 (sl I (65050
s cdly udod L Sa eaas o LV ([ Kan 5 canm)) 05,5 54 e JIHl S lgreay 56,

@lisee glgl jo g atils g0l Cungemme p3l Slo L o Dlac cuwac Dl jei lsil 5 (655 0 Dld Sl ol
—dal )0 cate il Sl yo3 ol Cpaizmen wilonds eolitl alisee 3,9 sladid ) g (Slow> (Solol sladsl
b 5 G 6,8 o395l (8555 Sl £58s SRl 4 axgi bW ls (L25l5 cpl 5] 55Ky o
O g sl 3l (6 Shn polate 4 62 aBbioe @ld sl SME g (B, slayg 0 LIS
AL, 85 o L (Ve P ) Ken 9 S'6S) Ty O 5 b)92) 95 o0 plsl [ 2] slas yal ) (15 |
lo3S (yna |, FMS (glagygasl izl b o po Jalse 5 Joad 5l i

1 Jelse g 4 (Ve V(5o 5 )’ 635 50 s 5 0(Y+ 20 o) Kot g plo) T Ml cnaae J S
ot Gie pais ausd o LB il cou 1) 58550 o (Saus cal s a5 wilodd )55 g 09dll
5 Ogmkis ;T ¥ e 5 gd) Sl elail caslis <8 > (sl ol ddlse SO lie @ 1y (655 50 L
oS Y 8 bl 5 BTy wlos S 555 S 50 iz sl Jlot T30 A sl 5 (Y +0 1) o
OS5y 2 45 IS g oabyn J S QU laie 4 gl oz potio S (535 0 S (Y08 o) Sam
Cal 00 iy y35 a2 )LSG (2059 Sl ;5 bl Ceond 4 S8 > g 9 SRS g Jil e w5 Bl
AR IS5, FMS &5 1, (655 po b ol jad 31 (V18 100 5 b ,30) (Y + 8 o) San 5 ,LaS)
Olsze YAFMS 6,05 » ades Ol yed atan il 31 il 10 (Vo VA (o)) Sa 5 26,Y) 30,5 5155 Jlolize
553, )5 ol |y JL VY BV ey

Olbe 53 ol 0L 90 eizmen g Ml g (o y0 SIS ALl Cngime g oad 4 Cllas 4 4z b
Sligdod (izxes w039 fge (6 yal Wlgioo Jad 3l ey 69 Mo DU, (6 T8 0jg el iy cal IS5
9 b),j )‘)5 oolaiwl S99 LS”)))B MT U"JL)""J )Lq‘ tS.i u‘}d‘- L “\“‘9"(5" FMS u}A)T as ools UL.MJ FURRLY
TS AIET S gy R AU RCHIC RSP (PPICK S S RNAI ST FLE3
1 oS LS FMS 650 5 Sl alail gliad, y SMlas as 5 655 0 obd @y el il a5 s, cél |,
S 58N o3l (e (owas 5 (535 0 Dl Dl yed Sl duglio 4 (nlpl il 005 dulio b o)
Ay a5 LS L Sk sl sl 5 50 Shos

I Kiesel

2 Cook

3 Chorba

4 Neuromuscular control

5 Myer

6 Core stability

7 Peate

8 Leetun; Willson

9 Akuthota & Nadler: Kibler

s5Y



SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

S (b,

ot 5 093] G b (895 A (koS )b Do & oS il 905 5 028 dedd g9 3l 2l e
Ss ST 05,8 Sy g (e (qras Sluyed 5 655 0 Sl Sl yad) 228 05,5 95 ol a5l 2] (g
S5 els rmgls ol 45 el 55 @ a3 ol S5 alls YO b Y+ a5 LS WIS sy | 3aiods (ool dnal
ol b 51l o IRSSREREC.AE- - AYYY D Aliis b g (o) 59 pole 5 (S San i olingsy 51 IS
Syeo 4 g b Ol gl 4 99,9 la b 4 dz gl b aiedun Ojgod asd IS SIS 5,0 a8 FO 08
09,5 9 (S2 (228 VB) (635 o LS Sy po 09,5 L85 10) 555 09,5 w4 b Db 5l oolitud b Solas
slacl (S 05,5 sl Wb Y gV olacl a5 &0 oy .0 puandi (59 02,2808 V0) M- qwac Dl o3
b a8 S I s (635 e LS (025 095 sl B 7 5 0 Slael g (Dlae- eae (025 095 sl W T Y
RS pae (8adod )3 aldbgls ES L et 5 (sl 8 ()55 Cullad (Al Jold B 4 395 (sla)lre
o (Sl s (Plas-seas sl 5)lon 4O pas b o il 8 (5 10 ol igmen o]
sl go il )38 1 Sl plail bl 5 (g0 Shos o8 1 (6,502 (19051 8503 59, 2 il 0 45 Sl phail 1o
wildS olo 7 Job y3 SLod plil ool ¢ e mas slacslon & Ml abl s Jals (3o 3l 29,5 sl lone
oo pae (S35 0 (oras s all b (Sjgle)g (el 2SS Jlo Job o ol Jade 5 o, (2 e
3l (g0 o8 Sl o (LAl £S5 5 G slages)]

o gog03l 08 .0l £4,5 by b5l ein S pdlel 1) 09 culs, a5 ol 5l s g ) asl cols ;0,8 ol by Soge;l
o Shos =8 > (6,5 (9051 0d (655 o3Il (BPS-AYV- o) g5l5 alowws & Wl (335 5 515 o Aoy 4
POWErShOt ) plS cyuygo dbowsy (5wl SS9 oy, 4 St plail liwl, 3 FMS 5031 oS 51 solaal L
285 )5 il oyse Yo VY oSl 158 o5 g LuSla VE (SDYE- - IS

GBS B b g 8L sl eslital b g 4 ol bl LIS sladlRal 4 laaiges Ll S bl 5o
S g o gogeil (139 5 98 (Gl 5l e el Sl L 0550 sladogesl Shegh o g 095 lejlre
S (SNaS (mas (2o peT 09,5 A ;S (Bl O g0 4 b S3g0)] daians 4y gy je DDl 5 (638 Sl
031> Zedgi (LS50 4 Sheghy slirl Wy el g9, Sl yed aSpl 5l RS a8 S 18 0S5 (655 e LS
by o 5 g0 Sloe =8 > 6,80by8 (ge3l OF 5l g i SRS, gy po <855 asbicols, 5 0
V (275 095 5 3l ploxl atin Cuta Jobo o 1) 095 &S gl Sl ped S8 09,5 (e e el Sl el
gl T atin o tin A De @]y (Mas cvas (£oye8 JS9n T (Suyed 09,5 5 655 0 OLS (o8 SS9
St DLy yo3 sl Sk 5 oy e bl (g 05 Aelip 99 Sl 5 e 0 S 2l Al B ¥e a0
Y2035 5 SIS 053,90 9 SIS (g2 505 il 51 i85 s 0igy o (e e Sl o3 el oS 3 5
Sl o (sl Jgbo 5o i385 515 ooliial )50 T(Y 2 0¥ (3 5a2) anags o Slgeidon (535 po Sl (i o5 &aliy
el .ol (Dl po3 slaw) aya Sl i 48,5 adlal g Dl jod  Soew (e a8l ST olaud iol38] 4y aladl
S wlail bl s FMS 9051 s a2 gy o oMbl s [yl 1S st cliy yo3 £, 51 L oinyed
09)5) (535 yo Sl Sliy ol i A (2 yo3 (sloog S 0 (6l oz (y905] Gy atbien Ll 5 i A plasl 5l o
Lols ploxil aan ;o and> ¥ LB (o lansvie ojlla cou 1) (Y 0,56 09,5) ($Dhae— cvac Sl yod g (V )28

! Clark & Burden
2 Jeffreys

A



OLe® 9 (sou> 5 dosxo FOV=FYO Y o5losds ((1F+Y) Yo (8,15 cole dolilad

5 blusgame slulis cullB gl o5 aib o 2S > oee3l Vel g0 Slas &8> 6,50 y505]
S szy oSk YA o |, FMS IS 6,05 ICC Sen 5 555y aitbca Jloj (352 slogSll & ois
degazme ) TV o Sam g o s5,b) 80,8 LIS (+/AY — <[AA liabl o) +/2% (JLo 15-1Y)
ot lagbs)l @lr ey bawg Slgico ggu 4 S Gre 4 g 009 12 B 4dB V- (JIB 50 (905
s S gla a8 wmile (g9, 5l Rdls a8 (ol OISl ol acgazmes cpl 0,8 )13 oolaiul 590 Jad
5 S5 Wil S5, glul g a8 gl Gld (Jld g Slo Do a b oyl Vo w@ils 50y S
bogia Sl om 9 Soseil 090 @bl (VY (@lSan 5 ) TV F )iSam 5 S8 57V F o) San
Slr S sy b Gl oosl ol 58 (Vo) - olSon 5 byg) iloo 87 (3155 aysasl (ol sl 1y o
el Ao il T, 0505 (igesl cnl 0V 51 eSSl oS win 87l 5 50,5 1S ool i
Iy 0,8 iy lddos 5155 5 VF 5l e shael a5 a0 YV (503l ol 5o Sliliel jiSlas ggamme .aiS o
s ool jg5al gl 5y < b Clw FMS oS5l g S eslail (sl gy ol 5 03k g0 ool e

i 25 Dyg0 g0 Shas 8 > 6 Syt 903 (2 jltel 895

el ¥ Gl Sl > (9 &8 2 gusme plxl (A1 —

e ¥l Sl o b S o sl (0 —

el VGl SIS > g S > ool QUlg pos (2 —

bl ¢ i gl BT aesl planil b o8 > plosl sy dlml (00 —

2 ool (V2 7) p5iSs0 5 (590 555 (62 el Gebo 2 Ol (29 kel 895 5 FMIS (gl 2 IS 55k &
(FNF )5 g S5V F oo Sed g 565)

2w oo JSAT ) (oblg) ges bz 4 Cond 5 KuSs 4 S Slos plail adly sla s Hee
b so blg5 al 51 (Ko ) g 0l55 alae S5l b Q Aygly iyl page (2B (Sl plail gl i g Sl
S s G aiis 7,0 cp s g0 cpl el e aid § L 0 53 las g0 0ol dygly lgae @ aygly oyl
OS5 LSTRL) (Gt (S a4y SSES S50 5l K03 b g gl SRS S 50 4 JBgE eS80
S9y 2 00 Joe ()5 59,0 1o 3l sibte (a3 rgly cnl S 53 [(Ve 0P ) e g j9ul sV ¥
a3 oo (i ol 088 Lawg b b LS| 0 1) (500 405 CoaBse 5wl oo puojloz (LA Algey SS2S
P8 353 L 53,05 615 (6 pgmilinST il sl (92 90 IV aygly el o9 ity (Ve 27 ) Son g )
e e bl o Slios il bjie Jleniol 5| 26 (glaccal 5 SSAS Si8,0 b S5 j0aes o5l
ilae pubol (215 (o Bl hnd gl (uglly Gl 8 5l alse (S sl & (V1Y Ko 5 (29505)
G dgly Gl g SSaST gl (385 18 50mb b VL (Jlasakllg 9 (Sl dlae 5 ()
sl Jloy e (VY (o) Sen 5 (0550500) 2535 (00 poylez dugl o3Il jil i ge oy Sl ploS &
(V% oS 5 ST L) e o oS LT (6l a3 VE B V- 5 s

1, Parenteau

2 Parenteau-G

3 Cook

4 Teyhen

5. Quadericeps Angle
6 Bayraktar; Belchior
7 Haim

$5¥



SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

b Comtigys sl 31y o5 Aad 958 ety i yed) €5 0 ol 5350 S st ped Sy
N9 a5 Glej b g oog 0,8 bl (sl p Sl yad 3l plaS 12 () Jgaz) all oo (oo > jo by o 25
S il g b ALl i e ools (55 4 5L zelaw SIS > plowl 85l il | Sl ke o SIS Lals
59 iy yed 9,5 51 b b aseiie 5SS (L Al 0 05 Jlid g o (gl 2l azgi b o yed o
A 0ol ui:)'yc" lm‘sso}a)"l A S )d bl g guss (G Candg las>

SF yo b (S g SS9 ) Jgu

Oy pod PULT

Oz b JelS s Jho (il 1 s e i 30 a3 20 L) o5 5 Sl yed
a2 LSS0 cw ¥ oS o led) 4

Oz b JelS s jho (il 1 s e i 30 a3 20 L) o5 5 Sl yed
O Y can ¥ oS > olod) a5

Oz b a5 s Jho (il 1 s e i 30 a3 20 L) o5 5 Ol yed
O Y can ¥ olS > olod) a5

Oz b JalS s Jho (il 1 s dagd i 30 (a3 290 L) o5 5 Ol yed
@V cw ) o cdle o b (LY ¥ ol o oled) as

s Jy0 el 3 s cdad s 10 (LSS Ve G 1) (43290 ) o8 o5 Dl yed
@l Ve Caw ¥) oo s 0 b (S Y caw V) as i 2 b S
s 350 eile 3l s cdad o 3150 (LSS VO s §) (43290 ) o8 5 Dl yod
(@b YO s F) joo cdls 10 b (S YO s ) a5 i 2 b S

s 1y el ] o Gt 350 (1S5 ¥e el (a3 290 L) o5 5 Sl pe3
@b Y 0) oo s o b ()15 Frows B) as 25z b S
Cnd J)0 el o Connitd 5150 (LS5 YO Cnsf) (a5 290 ) o0 05 Sl el
(@l YO S £) poo > o b ()L, FOCw £) a5 i > b S

(bl (52 o les e (sages Dl pod i el oS Cul (Bl Sl o (lde (orae Dl e

sobite 4 Bl oo by (55luly Sl el g (Sola Sl ped Soegdl Sl yel o Soglie Dl o3 ¢ Jolsd iy ped

(o5 €58 et ¢ Oloj 9 byl S5 ol (2330 Jb Ll ool o o o5 0593 oo Jsbo 53 Sl po3 (2w 31 (A58
N0 S g glalS 5 el ) (F 5 ¥ Jga) o Jlee!

Ghae (guae Ol poi ¥ Jgu

Iy216g2  (y9 po3 0 lold
Yo oo dy &S o adbl ool &8 o gl g e Caons 4y 1) 455 o 9 455 (59 (S5lse bl b ol

\
Col ol a4 Vo s g 4l

e Sde 4 08 o Aalol e opols &5 o )b o 4 |, 585 s 5 JolaS €555 (55, (5 3l50 sl b o)
Col ol 4B Ve s g 4l

s Jigd (5 50 5 (420 Ve 0gam) diids (o5 RSy jllaly a5 Jl o olia) iS5 g5, ok
Col ol 4l Vo e 94l ¥e oo 4 &8 o Aalal pols S 1o 8 )b s 4y gl I

! Ramirez-Campillo

$50



o) 5 sows 5 Sae FOV-FYD Y o,los ((VF+Y) Yo (3,15 sodke aolidias

i oo

o &85 5 oy (55, 1 s 3l o oS Lol a5 o 1o ¥ B ) iy e 5 t
Glocel i bl (i3 5 o o3 50008 bt |y a5 Joled agdli ) - gl g 4255 (59 55 sl b ook
SS90 sl

o5 Pl s (o b (el s g0 > 4155 LS (055 0 &1 (g Jolo O (e o azeliz 4

b

hae (omac Ol pod SS9 ¥ Jou
Ol Cudg— )| 155 Slawi— 9 poi' 6 ylous PULT

Gy otz LY 51 pi b lley 55, ¥ 008 b @lBT LGl pladir LSSV ) Y pad ) (el ) At
STl pladiz b LS5 0) Y inyed s otz b IS5 F 55k et b LSS Y (apes ) e
(55 (59, am Slodzr b ¥ onyel b

D15 Gl ol b LSS P) Y s i Slaiz b S5 P 5 e ez b LSS A) Y e ) e
(8 plodir b LS5V 5 5k pledr b LSS Y

(W otz b S50 5 5k plodir b ST O) Y 0oped detim oz b LSS D) Y ope ) onped Faiin

Y aan

Y aan

Ly o Lgfd,.,sl.g@t.ﬂ‘}bol.w?b)I)S.':\‘(w\‘)fd,.,s‘(;‘w VOF o pod [N

Qi oz b )L SO F e b etz b 1SS Y e (G Y)F (pedd( G V) (500 7 s

bS5 B ¥IF ()8 sty otz LSS ¥ 5 5k pladir bS5 ¥)F (i s VP (0505
% 69,0 o pe8 b glesl s iz b S5 5 3 et

S0 53k pleia b LSS O Y)F (03 i loiz b 1SS Flcws YT (500 () )F (08
(Qaddwe plxil 1) £ g pad oSS O j50 58 ) () DD (505 iy Sloiix b

Y aan

bl |)LJ ools o g 4520 g g ol oolaiul ano 9S)LJ b ki Criogs Gy pol> Gz o
)| 5.~D.’>u“ 5 alitee &1}4 )O bJLw\ dLbusLD; QL»J 9 ‘slaw ‘ L».L’>u 3 9 Cb).’?u &.A.e > s.as)f )|)3 OOLM‘ »))3.4)
ol ooliul b 095 95 4 90 duglie Cqz LSD Ldes (903l 5 atan 5 (ilyly Jelos (,lel (slacyges]
P=1-0)
sl

S8 4 y905] i el 9 b Soge)] (G 039 (als 5 (59 B () (63,8 S Sy (o Julou
g_}"‘ )o) 45 b‘é UL"J A.Q‘) LS.’ LJ’“L‘)‘B )Jl.t" UBA)T CJL.J w‘ ol 43|)‘ \c O)Lo.».';) JS» )O MBI‘ L.SL%O})'?
G2 S 5 y05 puSileo (P> 0) 5,105 3925 (9051 s 3 (5 yloline B iagh slos,S s i
obly Jelos 903l Babo 09,5 an j0 Sl pes 3l S (P=21VOY) Q &gl g (P=1/-0A) (50 Sloe &S >
S, (g lolire glis

09031 i 30 G 93 09,5 dww 0 1 G090l mogi sl Shg.F Jgu
P oSl oo dilymil  olass 03,5 Jdin
YVIYS £ §/PY 10 Jy=s
JVaY YSi - £ OA W0 6 e ol Sl el o ()
YOA- £ ATF 10 e e Sligyes o

$55



SOV-FYB .Y oyl ((1F+T) Yo (31,15 sole aolibiad AL i 9 655 yo Sl Sl yoi 51 dun lio

P ol Jlao il olaai 09,5 JUET
VASIY + £ VI¥A 10 Jy=s

YA \YA/YS £ FIAF W0 S el Oyl s (retle)
VALIYS £ AIY) W0 Mlae as Slojed o8
YEIYE £\ /) - 10 Jys

oY SUSERT W S eololne o (SIS o
V+I54 L 5104 W0 Mlae as Slojed o8
YY/¥A £ /50 10 Jys

JVER YVSF £ \/AQ W el ol g by esls
YY/Y £ Y/\A W0 Mlae as o s o8
VW8 £ /B 10 Jys

/- OA A+ £ \/VA W0 sl clyel g FMS S8
VYT £ Y/F] W0 Mlae eae Sl s o8
VEAY Y 10 Jys

“IVOY \WIFS £ Y/ W 655 e ol Sy el o Q &y
VWIAS £ \ISA W0 Mlae eas Sl jed o0

el lolixe P<./-0 CJa.w 5O gl
g e 5 5 ey 5lUT ygel 5l el ateie Shigg s yge3l b aS baosls oy Jloy 4 ax g L
S g (Gac— srac (535 0 Dld Dl o5 slaog S 30 Q angly g FMS 0,05 (89,5109, 9 (89,5 o ammlie

Lol ods 43|)| EVIWON- ) u?"’)—‘ C—‘L"’ O ojleds Jguz o .ol ool

@iy o5 Jlos! 1oz 9 15 Q &gl g FMS (5 8 05 sy lio (6 2 Ao (5 9031 0 Jgor

D o 90 o 903 Gl s ~
TR et e Bl eSiliot lano B ’ ”
DAY -/f VWAY £ V/64 V-2 £\ BY
m = FMS IS 505

[+o® WY YUZERV2N VO/A- £ \IVA G55 o 0l Bl o3 0
-

ofoes Ve VWA« £ /Y VOYY £ Y/F] e ae Sy o3

“IAQ - NANER VY Y Jy=s

V¥ - \Y/VS £ YIOF \W/EFE Y] S5 o s iy o Q «ls;

“/FVA - WY Y108 VYWIAS £ \/EA e uac Sy o3

! Joline P<o/o 0 mhas o glis 3

P=+/++%) 555 o s g P=+/+ 1) GMas— snae i asly il aims lis dod 5 y905] gl

VY (655 po Old g auoy0 V8 M cnac Sl i aod o lid Ol pess 0oy (P< /2 0) 5 FMS IS8 05

Sl g Mae cmas Sl i Jl Lol cal ool 60, Sloe &5 > (6,50 yE 903l (S Bpei 40 i Eel oy
(PZ4]+0) 355 Jolins Q 515 1 555

a0t 09931 o 58 om0 ISyl ey ST RS 5l my o o s il g 5T (g0l s

5o sl bl (P<140) (8 Jgoz) 5,15 349 FMS S 6y o Dlac sac g 655 0 DI (JS 09,5

$5Y



ahlSed 5 (son> 5 doxo SOV-FYB Y 0,lods ((1F+Y) Yo (31,15 sole aolibas

LSD (9050 5l loeg 3 90 s 90 duliia cgr (P=+/2YF) 09 jlobine Q &gy 0 uiizs (sloog Sy (y903] e
(Y Jgaz) o eolail

Q a9l5 g FMS (158 505 (39031 (g 2 Jiiuwo (S o 336 (w2 12 il sl 6T (y9031 & Jgur

P Sl 09,5 0903l al> 5o o
WY 1/04 Jys a9l

JFF O WNE VPN 65 e ol Ol el o995 o FMS 15 6 yo3
VWA £V SDlac e Sl s o995 o
\FAY £ -8 Jrss o995 o

JEYE WWIVEEYIOY o e old ol s o995 o Q &lg)

WIY- 2705 Dlac eas byl o905 o

el Holins P<o/o 0wl jo glis 5

B 09,5 95 &1 90 dumlio g LSD oaiind (yg031 glis .V Jgor

P u-»fal.m s 03; 05; o
of e A% -¥/Y4 S5 o ol Sl e
£ - . - .- J};;S I3 .
of+ -YIfY ‘S)M‘SAA-CUL._{)N FMS‘;‘SD)N
" VAY s s Slypes 6550 ol iy e

P<-/-0 C.Ia..u P Eh oS

“JrS 5 635 o S Sl peiJ51S 09,5y yl ghxe S 3929 baims (a5 LD odiai 03] gl

S35 30 bt iy i 09,5 ;3 FMS IS 505 S2al331 (PS11+0) 59 FMS IS 600 5 e e iy

Sl o3 09,5 4 S (535 50 DS Sl ped 09,5 10 e FMS IS 8 505 0929 b Lol 0 1500 09,5 g8 51 s
P=+1-Y) 595 ,lolise 75 09,5 93 (e B ple Dlac uac

= .

Ol 50 ol 35 595 5 Esed o @ b o Mlszgi 5 oz s 55 0 @ a8k (550 WIS
S 68 g5l Dhae (a5 655 0 DL Dl e Gl dnlie 4 Sl Ltagh Wi ool )85
o yos daliy il Basas (i ded (I (y905] s ey ass LIS @llS Sliow plal sl g 60 ,Sles
Old Sl yed Gl ol Gaiss )0 .09 FMS IS8 505 5 (P=+/++)) (635 50 L3 o (P=+/++#) Mlac— sac
S US 5l a5 0l i uilylg 56T yg03T ol (P2 4/+0) 040 jloline Q &gl » Dlae vas § 555 50
OB Ll PS /2 0) 5,15 0535 FMS IS 8505 13 05,5 dus (s (9051 o 50 (5518 (e IS y903] i
a8 5 S35y Dl Slyyed il (P=PYF) 055 Jolins Q dgly po Beid sloeg S o 093] e 5
Ol ysdd Ao )3 g Cewl 009y SIS 51 Jlolins jsbay (60, Slae o8 > (6 Kb 2 80 (58 Ban sbeul, jo dlac
b ,E 5031 803 30 pss el o 13 VY (655 10 LS il o3 g o0 V8 Ve s Sl e a0 e LS
Sl 00 (60 Slos &S >
Sl Jloj93 5 180559 (tedl sl (25 RB 5 5 el b L e 8y Lol sl iS5 Ll 1

$5A



SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

Szl Hlge 4 FMS )b 51 (251 (655U Casgasme 5 )85 e (o)) (gotadges (e ¢yl Beios Shaal
Caz 1) FMS (503l (guasgs liizes wliiod Gl 99 S o @bl |y sl astis (IS5 )9 o8
i NV V8 oS 5 L) oo (535 1, VY L VF Cllne IS 850 5 oo S oy eonsas] o ollis
S by (S ded gl plad 2,0 L g 0l g5 (g jgmilinST punile slidy (35 2y Y Q dygly (0
LTNY S0 5 sKiins) o s bl | o i ool o 31 e o0l L35 (gl 5 SKS
Shrwgs dae g (2l G Alae pubnl (23 o Aae and gy ugllly Grali8l Jod 51 (Jelge mizeen
o)l i i ge oy gl plad 4 (12 2 Ayl o ST gl (85 )18 Sml b Vb (Jlessll s 5
G5 BTl az s VR B - Slaggly cal sl Jloy jlade (VY (ol San 5 055550) 93,5 00 ooz &15l5
Wlg g0 (Jloyi bz plasl gbiwly jogu s wslosls jlas LS gla magh (Voo ¥ ()] Ko o ,LST L) ol oals
Jlog a3l 7S b g st Q dgly (il b ()5 05 5 0,65 8 eliiead 850 ool ey Sl S sie @
S o slagSI] i 5 agogame ololid Cabl ol 45l IS > 5051 V ol FMS (5051

g 28boo b g At mir b (Jolas Shaglie Sy yol 5l (o5 5 (e (mas (o pe8 SS9 n aiBlbioe Jloy
b anctishs w5l e Cenntifho 0S8 Gl Sl ped S8 > 0 el (535 0 Sl (g yes S50
oS Sloj b g 059 (15 o sliws 3 09,5 90 5l plaS o )3 Sl pod e el pod S>3y S (A5 2
AL b 03ls VL sl SIS > plodl B3l ] wBl AL (oS Gl e 4 (BB Labas 50855
slagllas” b 0wl oo (52 8228 50 (§)lwb 5 S 28w b i 5 obml (Uls5 68 Shee &5 >
il Slilis gl g, 81Kt leladl 5 S (V- - o Sem 5 ,bL) 055 |2l s b g8 Shae &S >
G339 0> S5 5 3 B (S Anlee el (g 50 8,8 5l S (S Anlee w05 o ] @ e o5
wogos S 6N (Pl alas 5 Jaie) Sunysi)| lagialesl wsy (Sl 5 08 (S dale Jols
e 1) 8855 Wlgioe & by glelid )3 (oo &5 wllbis (b 5 (PBosem (o Slaptan 2il)
R P9 3 S5l B (Sapd dulee (nl pogdle s wuled lon bl asiiee b iled coo o
1y ool St 8131 cons dgamme (63, Shae OIS o Slulis by absS loy Sae 4o Ay co ayge;l ;|
oS sl g3,Slae =8 SN2 903 e ozl ol 5 (S atiled Sy ol I bl
ol 9l sl ules 1y (g ye5 8 ,Shae 5 b9y S0 5l S (Sajed Aiplae (o 0ah sloml SIS il e
S plail o Shoe b 1 dlaly 5 55550 D3 8,50 (55900 B So (b (Ve -0 oK 5 (y3mulis) 5090
03 1) S0 ol ol dia; Wl o (655 p0 Bl b b5 45 Al e At ol & LSS sl g
o yolitS 9y (sl Olgs oo 1, (35 o DAL (ol g smge (Slaadly Lululy (Ve 0 ()] Sen 5 (ygadig) 35
O Salom b oS (2850 5 gad (Hge SMae (gilu Jlad odle 4 .08 ool 8 (g SLLI o252
4 i3 o i o plol Sliging (Y- Y iyl 5 ginge) IS o a8 Sl pll SIS 1> gl 2l 4 8
ot AS51 Sl o] ol orsis g LT oLl o g oy 00iiS o 5 odiiS dbolol cdlaae 08
i oS g ghiwsd Joo plnl plin Jolu L jslate a4 (Mlac-(pvae J5uS 5 (dos sloows S
S35 o OlS Sgapp Wl o0 08k g Jolad 090 J¥0 5 (S cnlpl b s J1y95 2 oy Coeal il slital
SR (b (VN LSen 5 glax ail; ) bl (655 50 Dl (pyed JSSgy G o 8l 4 o

1 Mokha
2 Beutler
3 Mustu & Esen

$54



Ol 5 (o 5 Sozxo FOV-FVO Y oylois (1F+¥) Yo (8115 ke anbibiad

ol ol 3l 0 a8 g s a4 wims o J 3 00 Con |y Slisg g SBd plusl cdlac g5l Jlad o (535 0 DA
Jud b alasl o8 o 5l LS agli 11+ g bt oS o 5l L 4l ¥ ba s e 5 o5 oo ODLac
b giludled 4 jomie Silgi oo oMae ool 0 hnd g9 58 9) ool jaiiS palyd | DB (g DS B sigd o0
DY e g i) 9 calise gl 5 St plal OMlae 5

"o lalled o b oy Sl ol SlSager (59 S35 0 Sl Dliz e el e b Ao o
ams Qlakme 085 555 (6 Gl plail o Sles culy p0 5 S W SlainS (55, )bl 5l (B
S 5 o) aitl oo (S (Sliod plal SGilleg poiS (lp (2l @ (S35 0 (Sugh Dl oS &5 W8S
s 33 e ] i b oS 0351 Q Ryl o N 36 g as s alse 51 Sy e Slio plail _SeoogibT slid, (Y- < A
b a has (oyme o oLl lules 10 Q &gl e 5 38,50 Jalse ololiss 1 g Gilises (slacarml 55
4yl B b gues Sliddod )3 (V)R (hlSen 5 0L 30 (VN7 (a5 500 (5 5dla0) WS (o0 S5
i8S am sl sl Slgzetils (63,Skos &8 1 6,5y (90318500 (53 2 635 0 S Sliy e il (gms)
5 o9) w2l (g olins Sl g,Shoe =S 6,5 905l SIS 8ye 59y 2 6350 Sl Slipyed &S
2 0 See &S T g3l lpes p (ol alslae Lebiy g5 S S o (b T(Y10 (S
25y &y 55 Jlab 550 YOIy aslllae ol (6ol dmeler il JI3 cusy 2 0550 1) (oS 5 (055 sl i ()05
6o 6 i Sgee & Wlgi oo Dol ey atin Falool a5 wio T sloriny iz wisls go LS25 o j
S 095 &abip axam Vo 51TV 1Y ()5 g Lad-gendl) (Y2 10 o) 1e 5 (309) 05 S8 (65 Slos &5 >
igel Olmedl S8 g SlBsd plail Joles 5 (60, Shae =8 o 5,5 (905] Dyei (it ollsh Dy 03 5 0
Pl Jobss 9031 Dlyed 13 (5 lobime 8 iy o o3 aan) « plowl 5l s 09,5 93 10 Wl I8 (g 3550 ], Jle
50, Slos Wil oo wlfaiz Dl joi ploxil a5 wio )57 Lo dalllas (pl jo ladses alils o o Lz g SBsd
T e g losd5lS) sidu ogue |y bagygesl ol jo o6

OBl o 35 70 8l DS 5 (55l b o po Sl o5 45 00 caaliee calidee Slalllas 53 (o) 5 Bai5 b
5 lin (G5l Jled Cumonl 53 0 )lae 5l phn j0 wled S A SMae SMac gile b ool sgups 4 o)l
o Sbas o8 o 6,5t (903 & o sn Ty gl el ol (3155 Ll ol S L Jobo 0 a8 (sl
Sloolarul b el 00,5 lay Cumogas Sudl g (23559 Jasl s jo )] Sl eolaal a5 ol apae Lies S0 5l S
(8 iy Bllasil ( 55 o ] 7S (Saalos o35 50 Sl Jolos el Glojed 5k 4 sl oo b, o905 0!
el @ls b alaly )0 wims )13 bl ojee )98 o Jluws U Jloa S92 (552 85085 5 (55 > daald
e b3 b ol 60 5kee 28 1 (6,50 E (pgejl e a5 wilesls (Lt (LB (sl gus 2 ey305] 0l Dy
Ol 05555 60, 8bae (65 (ge3T Sl poi gl o ol o Laad > 5 o3 9 5l ool o sl ity
500 513 ool (2520 50 s GYLFMS 6,05 b 1885 59 & Cond FMS 150 5503 b (150059 45 a0
SIS 8505 Juad 5l i sla b)) 50 45 SBASES 1 53 ol 9 liae 45 wiols (li 35 Ken g JuaS
W1 V1 ity Slped o el G855 1l 90 Ly el VE 1 a8 s Sloe 28 > (6,02 (905
VeV oo g JuS)

1 Sefton

2 Herman

3 Bodden

4 Cosio-Lima

Y-



SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

iz 5 los S o)l gl sl Sl (238 5 belse (o iten 31 (S ol 4 Q dugly i & i
ogdle il ks s 1y S Pl ool 31 558y 2 a8 51 iy e 5 (grme iy o5 5 (555 45 anllne
2 et jobo & W55 g0 Dlae guae Dliyyes 2 AT b osase e (g S ol Jlaiol @ el
(S 5 ) S 5 s sl o 0 (V4 VA S0 5 2Lz ) il 550 g ol 5l (6 Kt
@l 05 S yake o Jlain 5 o)I50555 (I JAS 5 o AT 29mg 2 o5 050 S solitl S5 5 T(Y 1V
AT Gl 3 o) @l ol 05 Q dgly 5o i pe 5 5y uSly 15lS S5u 5] (S e
b ool oSyl @ ol 5 ol 5l 68ty po gil) )5biS S5 o)l Sl Wlg o0 (S J5S 5 0
YV 50 5 yg¥) 010 ol s Jalie 2 (s0ie Dl Do e iy 5 20,

9055 o)Ll o sl JI8025,9 Bd> 5 (505 o e 4 o0 ol dalllae 1S B lacysguces |l
5 =9 ulrd U5 poe Wl s Suxdy J5S pae @ (lgioe (g J5S JB e slacusgazs |
S IS b osiiee Sl 0,8 o)l o ogasl (255 o 5 Us S 9w Sy, il dadogesl Sy,
b sladss Cundg Sl g ool ol 038l (b 51 e By S ot Slgy Sl ol Bl anile (398 3 M9
SIS 2 358 laysie FIU 050 plonil glalive Bedod « gu 08 SlagmS 5 bagd )l )0 LIK0555 (6,65)1,8
B9 (owyp (Sl (mas 9§35 o Dl Sy ye

S 5 ol

S o 6 Ggasl Dlpes p (e cuas 5 (535 50 Dl Dl e 5l saias lis aalllas ool IS b
4 Wl g blxe Slass (SallS gbog slail by g9, » Dlo i ol (g 08 5@l 60 Slos
oSty 5 Jab iy slagls)l 5o 598kes 28 > (5,58 (g03] Conanl 4 x5 L 0500 Ao (e
Bl LGS (e gladelp o 1y (e (puas 5 (535 50 DS Dl e o559 o]

P g o

G ol Gudod ploxl (o aS e Lo g S50 &S 5l Ay (s s I 12l e Cladsd g psle
Dl oo 10,08 5 Sis wilegaus (il anils

References

Achenbach, L., Krutsch, V., Weber, J., Nerlich, M., Luig, P., Loose, O., Angele, P., & Krutsch,
W. (2018). Neuromuscular exercises prevent severe knee injury in adolescent team
handball players. Knee Surgery, Sports Traumatology, Arthroscopy, 26(7), 1901-1908.
https://doi.org/10.1007/s00167-017-4758-5

Akuthota, V., & Nadler, S. F. (2004). Core strengthening. Archives of Physical Medicine and
Rehabilitation, 85, 86-92. https://doi.org/10.1053/j.apmr.2003.12.005

Bagherian, S., Ghasempoor, K., Rahnama, N., & Wikstrom, E. A. (2019). The Effect of Core
Stability Training on Functional Movement Patterns in College Athletes. Journal of
Sport Rehabilitation, 28(5), 444-449. https://doi.org/10.1123/jsr.2017-0107

1 Achenbach
2 Zebis
3 Lauersen

144


https://doi.org/10.1007/s00167-017-4758-5
https://doi.org/10.1053/j.apmr.2003.12.005
https://doi.org/10.1123/jsr.2017-0107

Ol 5 (o 5 Sozxo FOV-FVO Y oylois (1F+¥) Yo (8115 ke anbibiad

Bahr, R., & Holme, I. (2003). Risk factors for sports injuries — a methodological approach.
British Journal of Sports Medicine, 37(5), 384-392. https://doi.org/10.1136/bjsm.37
.5.384

Barati, S., Khayambashi, K., Rahnama, N., & Nayeri, M. (2012). Effect of a selected core
stabilization training program on pain and function of the females with knee osteoarthritis.
Journal of Research in Rehabilitation Sciences, 8(1), 40-48. https://doi.org/10.2212
2/jrrs.v8i1.282

Bayraktar, B., Yucesir, ., Ozturk, A., Cakmak, A. K., Taskara, N., Kale, A., Demiryurek, D.,
Bayramoglu, A., & Camlica, H. (2004). Change of quadriceps angle values with age
and activity. Saudi medical journal, 25(6), 756-760. http://europepmc.org/abstract/
MED/15195206

Belchior, A., Arakaki, J., Bevilaqua-Grossi, D., Reis, F., & Carvalho, P. (2006). Effects in the
Q angle measurement with maximal voluntary isometric contraction of the quadriceps
muscle. Revista Brasileira de Medicina do Esporte, 12(1), 6-10. https://doi.org/10.1
590/S1517-86922006000100002

Beutler, A. 1., De La Motte, S. J., Marshall, S. W., Padua, D. A., & Boden, B. P. (2009). Muscle
strength and qualitative jump-landing differences in male and female military cadets:
The jump-ACL study. Journal of sports science & medicine, 8(4), 663-671. https://
www.ncbhi.nlm.nih.gov/pmc/articles/PMC2995501/

Bodden, J. G., Needham, R. A., & Chockalingam, N. (2015). The Effect of an Intervention Program
on Functional Movement Screen Test Scores in Mixed Martial Arts Athletes. The Journal
of Strength & Conditioning Research, 29(1), 219-225. https://doi.org/10.1519/JSC.
0b013e3182a480bf

Chorba, R. S., Chorba, D. J., Bouillon, L. E., Overmyer, C. A., & Landis, J. A. (2010). Use of
a functional movement screening tool to determine injury risk in female collegiate
athletes. North American journal of sports physical therapy: NAJSPT, 5(2), 47-54.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953387/

Clark, V. M., & Burden, A. M. (2005). A 4-week wobble board exercise programme improved
muscle onset latency and perceived stability in individuals with a functionally unstable
ankle. Physical Therapy in Sport, 6(4), 181-187. https://doi.org/10.1016/j.ptsp.2005
.08.003

Cook, G., Burton, L., & Hoogenboom, B. (2006a). Pre-participation screening: the use of fundamental
movements as an assessment of function—part 1. North American journal of sports
physical therapy, 1(2), 62-72. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC295
3313/

Cook, G., Burton, L., & Hoogenboom, B. (2006b). Pre-participation screening: The use of
fundamental movements as an assessment of function—Part 2. North American journal
of sports physical therapy, 1(3), 132-139. https://www.ncbi.nIm.nih.gov/pmc/articl
es/PMC2953359/

Cook, G., Burton, L., Hoogenboom, B., & Voight, M. (2014a). Functional movement screening:
The use of fundamental movements as an assessment of Function-Part 2. International
journal of sports physical therapy, 9(4), 549-563. https://www.ncbi.nlm.nih.gov/pm
c/articles/PMC4127517/

Cook, G., Burton, L., Hoogenboom, B. J., & Voight, M. (2014b). Functional movement screening:
The use of fundamental movements as an assessment of function-part 1. International
journal of sports physical therapy, 9(3), 396-409. https://www.ncbi.nlm.nih.gov/pm
c/articles/PMC4060319/

7YY


https://doi.org/10.1136/bjsm.37.5.384
https://doi.org/10.1136/bjsm.37.5.384
https://doi.org/10.22122/jrrs.v8i1.282
https://doi.org/10.22122/jrrs.v8i1.282
http://europepmc.org/abstract/MED/15195206
http://europepmc.org/abstract/MED/15195206
https://doi.org/10.1590/S1517-86922006000100002
https://doi.org/10.1590/S1517-86922006000100002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2995501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2995501/
https://doi.org/10.1519/JSC.0b013e3182a480bf
https://doi.org/10.1519/JSC.0b013e3182a480bf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953387/
https://doi.org/10.1016/j.ptsp.2005.08.003
https://doi.org/10.1016/j.ptsp.2005.08.003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4127517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4127517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4060319/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4060319/

SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

Cosio-Lima, L., Crawley, A., Adlof, L., Straughn, M., Wallop, J., & Lee, Y. (2017). Effects
of a periodized training pro-gram and a traditional military training program on functional
movement and Y-balance tests in ROTC cadets. Sports and exercise medicine, 3(2),
46-52. https://doi.org/10.17140/SEMQJ-3-147

Farzaneh Hessari, A., Daneshmadi, H., & Mahdavi, S. (2011). The effect of 8 weeks core stabilization
training program on balance in deaf students. Sports Medicine, 3(2), 67-83. https://w
ww.noormags.ir/view/en/articlepage/951848

Hadadnezhad, M., Rajabi, R., Alizadeh, M. H., & Letafatkar, A. (2010). Does core stability
predispose female athletes to lower extremity injuries? Journal of Research in
Rehabilitation Sciences, 6(2), 89-98. https://doi.org/10.22122/jrrs.v6i2.125

Héagglund, M., Atroshi, I., Wagner, P., & Waldén, M. (2013). Superior compliance with a
neuromuscular training programme is associated with fewer ACL injuries and fewer
acute knee injuries in female adolescent football players: secondary analysis of an
RCT. British Journal of Sports Medicine, 47(15), 974-979. https://doi.org/10.1136/
bjsports-2013-092644

Haim, A., Yaniv, M., Dekel, S., & Amir, H. (2006). Patellofemoral Pain Syndrome: Validity
of Clinical and Radiological Features. Clinical Orthopaedics and Related Research
451, 223-228. https://doi.org/10.1097/01.b10.0000229284.45485.6¢

Halabchi, F., Ziaee, V., & Lotfian, S. (2007). Injury profile inwomen shotokan karate championships
in iran (2004-2005). Journal of sports science & medicine, 6(CSSI-2), 52-57.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3809047/

Herman, D. C., Weinhold, P. S., Guskiewicz, K. M., Garrett, W. E., Yu, B., & Padua, D. A. (2008).
The Effects of Strength Training on the Lower Extremity Biomechanics of Female
Recreational Athletes during a Stop-Jump Task. The American Journal of Sports Medicine,
36(4), 733-740. https://doi.org/10.1177/0363546507311602

Jeffreys, 1. (2002). Developing a Progressive Core Stability Program. Strength and Conditioning
Journal, 24(5), 65-66. https://doi.org/10.1519/00126548-200210000-00017

Kibler, W. B., Press, J., & Sciascia, A. (2006). The Role of Core Stability in Athletic Function.
Sports Medicine, 36(3), 189-198. https://doi.org/10.2165/00007256-200636030-00001

Kiesel, K., Plisky, P. J., & Voight, M. L. (2007). Can serious injury in professional football be
predicted by a preseason functional movement screen? North American journal of
sports physical therapy, 2(3), 147-158. https://www.ncbi.nIm.nih.gov/pmc/articles/
PMC2953296/

Lauersen, J. B., Bertelsen, D. M., & Andersen, L. B. (2014). The effectiveness of exercise
interventions to prevent sports injuries: a systematic review and meta-analysis of
randomised controlled trials. British Journal of Sports Medicine, 48(11), 871-877.
https://doi.org/10.1136/bjsports-2013-092538

Laurent, C. W. S., Masteller, B., & Sirard, J. (2018). Effect of a suspension-trainer-based
movement program on measures of fitness and functional movement in children: A
pilot study. Pediatric exercise science, 30(3), 364-375. https://doi.org/10.1123/pes.
2016-0278

Leetun, D. T., Ireland, M. L., Willson, J. D., Ballantyne, B. T., & Davis, I. M. (2004). Core
stability measures as risk factors for lower extremity injury in athletes. Medicine &
Science in Sports & Exercise, 36(6), 926-934. https://doi.org/10.1249/01.MSS.0000
128145.75199.C3

Mokha, M., Sprague, P. A, & Gatens, D. R. (2016). Predicting Musculoskeletal Injury in National
Collegiate Athletic Association Division Il Athletes From Asymmetries and Individual-

FYY


https://doi.org/10.17140/SEMOJ-3-147
https://www.noormags.ir/view/en/articlepage/951848
https://www.noormags.ir/view/en/articlepage/951848
https://doi.org/10.22122/jrrs.v6i2.125
https://doi.org/10.1136/bjsports-2013-092644
https://doi.org/10.1136/bjsports-2013-092644
https://doi.org/10.1097/01.blo.0000229284.45485.6c
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3809047/
https://doi.org/10.1177/0363546507311602
https://doi.org/10.1519/00126548-200210000-00017
https://doi.org/10.2165/00007256-200636030-00001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953296/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953296/
https://doi.org/10.1136/bjsports-2013-092538
https://doi.org/10.1123/pes.2016-0278
https://doi.org/10.1123/pes.2016-0278
https://doi.org/10.1249/01.MSS.0000128145.75199.C3
https://doi.org/10.1249/01.MSS.0000128145.75199.C3

Ol 5 (o 5 Sozxo FOV-FVO Y oylois (1F+¥) Yo (8115 ke anbibiad

Test Versus Composite Functional Movement Screen Scores. Journal of Athletic Training,
51(4), 276-282. https://doi.org/10.4085/1062-6050-51.2.07

Mozafaripour, E., Rajabi, R., & Minoonejad, H. (2016). The study of the relationship between
the lower extremity anatomical alignment and Q angle. Scientific Journal of Rehabilitation
Medicine, 5(4), 173-181. https://www.magiran.com/paper/1649874/the-study-of-th
e-relationship-between-the-lower-extremity-anatomical-alignment-and-g-angle?la
ng=en

Mustu, T., & Esen, H. T. (2020). The Effect of Eight-Week Core Training Applied to High School
Girls on Balance. Journal of Education and Learning, 9(1), 251-257. https://doi.org/
10.5539/jel.v9nip251

Myer, G. D., Ford, K. R., PalumbO, O. P., & Hewett, T. E. (2005). Neuromuscular training
improves performance and lower-extremity biomechanics in female athletes. The Journal
of Strength & Conditioning Research, 19(1), 51-60. https://doi.org/10.1519/13643.1

Parenteau-G, E., Gaudreault, N., Chambers, S., Boisvert, C., Grenier, A., Gagne, G., & Balg,
F. (2014). Functional movement screen test: A reliable screening test for young elite
ice hockey players. Physical Therapy in Sport, 15(3), 169-175. https://doi.org/10.10
16/j.ptsp.2013.10.001

Peate, W. F., Bates, G., Lunda, K., Francis, S., & Bellamy, K. (2007). Core strength: A new
model for injury prediction and prevention. Journal of Occupational Medicine and
Toxicology, 2(1), 1-9. https://doi.org/10.1186/1745-6673-2-3

Phil, P., Clare, C. F., & Robert, L. (2010). Assessment and Treatment of Muscle Imbalance:
The Janda Approach. Human Kinetics. https://us.humankinetics.com/products/asse
ssment-and-treatment-of-muscle-imbalance-pdf

Rahimi, M., Rajabi, R., Minoonejad, H., & Alizadeh, M. H. (2019). Relationship Between the
History of Injury and Functional Movement Screening Scores in Iran National Team
Wrestlers. Sport Sciences and Health Research, 11(1), 23-32. https://doi.org/10.325
98/jesm.11.1.3

Ramirez-Campillo, R., Henriquez-Olguin, C., Burgos, C., Andrade, D. C., Zapata, D., Martinez,
C., Alvarez, C., Baez, E. 1., Castro-Sepllveda, M., Pefiailillo, L., & Izquierdo, M. (2015).
Effect of Progressive VVolume-Based Overload During Plyometric Training on Explosive
and Endurance Performance in Young Soccer Players. The Journal of Strength &
Conditioning Research, 29(7), 1884-1893. https://doi.org/10.1519/jsc.0000000000
000836

Sefton, J. M., Yarar, C., Hicks-Little, C. A., Berry, J. W., & Cordova, M. L. (2011). Six Weeks
of Balance Training Improves Sensorimotor Function in Individuals With Chronic
Ankle Instability. Journal of Orthopaedic & Sports Physical Therapy, 41(2), 81-89.
https://doi.org/10.2519/jospt.2011.3365

Sokhangouei, Y., Abdollahi, I., Kazem-Dokht, M., Karimlou, M., & Khanlari, Z. (2012).
Measuring the Quadriceps Angle by a New Method and Comparison with Goniometer
and Radiography. Archives of Rehabilitation, 13(2), 64-73. http://rehabilitation;j.us
wr.ac.ir/article-1-998-en.html

Teyhen, D. S, Shaffer, S. W., Lorenson, C. L., Halfpap, J. P., Donofry, D. F., Walker, M. J., Dugan,
J. L., & Childs, J. D. (2012). The Functional Movement Screen: A Reliability Study.
Journal of Orthopaedic & Sports Physical Therapy, 42(6), 530-540. https://doi.org/
10.2519/jospt.2012.3838

Willson, J. D., Dougherty, C. P., Ireland, M. L., & Davis, I. M. (2005). Core stability and its
relationship to lower extremity function and injury. Journal of the American Academy

sV


https://doi.org/10.4085/1062-6050-51.2.07
https://www.magiran.com/paper/1649874/the-study-of-the-relationship-between-the-lower-extremity-anatomical-alignment-and-q-angle?lang=en
https://www.magiran.com/paper/1649874/the-study-of-the-relationship-between-the-lower-extremity-anatomical-alignment-and-q-angle?lang=en
https://www.magiran.com/paper/1649874/the-study-of-the-relationship-between-the-lower-extremity-anatomical-alignment-and-q-angle?lang=en
https://doi.org/10.5539/jel.v9n1p251
https://doi.org/10.5539/jel.v9n1p251
https://doi.org/10.1519/13643.1
https://doi.org/10.1016/j.ptsp.2013.10.001
https://doi.org/10.1016/j.ptsp.2013.10.001
https://doi.org/10.1186/1745-6673-2-3
https://us.humankinetics.com/products/assessment-and-treatment-of-muscle-imbalance-pdf
https://us.humankinetics.com/products/assessment-and-treatment-of-muscle-imbalance-pdf
https://doi.org/10.32598/jesm.11.1.3
https://doi.org/10.32598/jesm.11.1.3
https://doi.org/10.1519/jsc.0000000000000836
https://doi.org/10.1519/jsc.0000000000000836
https://doi.org/10.2519/jospt.2011.3365
http://rehabilitationj.uswr.ac.ir/article-1-998-en.html
http://rehabilitationj.uswr.ac.ir/article-1-998-en.html
https://doi.org/10.2519/jospt.2012.3838
https://doi.org/10.2519/jospt.2012.3838

SOV-SYD .Y o,lods (F+T) Yo (3,8 sode anbilias e i mac 5 555 po LS @l poi 51 donss lio

of Orthopaedic Surgeons, 13(5), 316-325. https://doi.org/10.5435/00124635-20050
9000-00005

Zebis, M. K., Andersen, L. L., Brandt, M., Myklebust, G., Bencke, J., Lauridsen, H. B., Bandholm,
T., Thorborg, K., HéImich, P., & Aagaard, P. (2016). Effects of evidence-based prevention
training on neuromuscular and biomechanical risk factors for ACL injury in adolescent
female athletes: a randomised controlled trial. British Journal of Sports Medicine, 50(9),
552-557. https://doi.org/10.1136/bjsports-2015-094776

YO


https://doi.org/10.5435/00124635-200509000-00005
https://doi.org/10.5435/00124635-200509000-00005
https://doi.org/10.1136/bjsports-2015-094776

