oF Judwso o)lad @ 1191 juls @ pguw & jlosh @ DS juuw 895

A

Pbb oy das <O 5Mgu0 Cudlrd Cud 4o o
ﬂ'é’h@&a’y&gb‘@)lé&@&b
P 4 Mo e 9 Mo (S149 > U150 559 o O

Jogedsbily 250

Toulily Gaual O Slle (nyad oS pally g3y Ld Joal il ala 5

oS>

ot (VMO) Ll bl oy dlas 318 om0 Cllad G i 1bn
s 528 5 Mate OS54 53 O 28181 L DSl &8 = o= (VLL) L5k )=
2 Geivs cpl S (PEPS) 1 5ed 0l 555 o &
WJldls) b oo 0 JIE5,5 17 cgtaliin )50 o2 o anlllas (pl 530 pm) 2 )
S350 1 5 tasts bl L PEPS 6 Sts JU VASYs i (51,55 5 Jlkis
Pl 0300 I 5 L3555 andy (fp B 035 Sl piie bl oS o Lo (I s
CS 5 a2 52505 Slaslas elal 5 Sldbsls )50 4 (s g 0l (glulian Sl
e 3 e 5la3 3,50 s VLL VMO ol S o 550 ol s S
S5 S a3 FO 5 Y N0 gblsy o 0l aShiL el > Telemetric EMG
CMas S dnslis Sz 15 S 4wl VLL £ VMO oz el s 5 &5
A3 S eslial b S (15T bl 003l Sl S 55 43 S
oLt 55 PEPS w5 1 55t 155555 055 55 18 53 VLL & VMO o oy
ol Lo Lla 1 5ol e Il OS5 s 035) 24 51 Sl L Ly
ol st Dl 5 Mte 055 s Llss Sl pIS s 55 (g 5labae
VLL b acslie ;3 VMO iz inss Sle 8555 slacdled dny o S5 4 15 8 e
I b 5k 555 oo 4 Vs b 5 Ve OIS 5,55 53 VLL VMO o 555 5 s
N il 51
I 58 554 355 ook G505 (SIS 5005 01 il 5l guds

ol alS a5 580 (g g 2ils -

C)‘Jﬂ‘ ‘Q“)@_—\ UA;J‘J& ali..i:l\_s
oty &y, wb gl S0 Y
O 5 SESNS ¢ Sas s 3 suSialy

‘)l:iJLt_a.u‘ | ‘6___1“):\\51:)33 (5‘ ,_..S' 3=y
K} Ls;_"“f)@" ‘sJ_l.c alg_ai:\‘é
Ol )l (oduadl 5

‘UJJ:\CJ—*\:\):J—A:J‘)‘L)‘JMJ‘S—E
S S AJ‘)S Jalc S guae
kgl 3Bas o8 _ails o
sl s

C VAR VAR WY |- PRCH P
AVAVAY salie by

1 Paes ouius g3 G yal *
s a3 0uS sl awlels e <)l gl
Ol el sa slisls
YYYYYYVA ;085 *
aalally *
rezazade farhad@gmail.com



5l bl e Sae (S0 Sl G s
SIS 55 3l S K el Sl 3 e 2O e
Clad s a8 Wsls QLS 5 it ls 5 a5 YO V0 (i
A 3 eS 503 VY BN 55 Il sIVL:VMO
L b s s b o (SDlae Sl Ol
Oromed (Il 035 Yo 5P GLlss s S 4 S e
b3 5 K 51,28 VMOVL el s 0l slany s
oAb 5 S S e b Olse (i Wl ol 31 L
53k omamen (0F) Gl on g 45010 asly 5 S el
eSlel (SS2S 0l ol Sl aalllas s (e +) O lSas
bl g o g abae Sl ol 6
Olba 3 5 @3l s g S Slo 5 @Il sl 31 s s
e 3 00) 03,52 VIV I 3131 5 V0
Eoae 1 s bl g akiae 6, S s war gL s
3 S (F) L Sz e tiSSong 5 S Jisb skiSSonz
CS o sy i (Y0 Q) O 5 e T 5 (T008) 01,0
S 535 2 O 18 56 5 01y 28T oo 4 S
O @olabre sl 5 sy S sl B s VMO:VL
L5 S5 edaline Ol Sl b olul = VMOVL s
31,3 53 VMOVL s oS 55 opl LS oy 5 aed
5 B LAY 550 0l 281l 28 Sl s iy 3 L
ot 4 stbie S eny S anllae s (Y0 ) 0,
3 o s s e e odlae S Sl el
Jysed 55l 555 o i a5 Mas Ol bey a5 5L (55 > 025
L (5 om0 02 212 O (e (ol B s
05 Ol 03, 371 4l 55 s VMOWVL e
VMO:VL s 8 5V0 & llsy 53 5 ol 0390 G 5
U (e 10 .l 635 5 51 208 PFPS & Slee 0lyLay
13 ) a5 0y DLy el bl dlaadly ol 4 sl
Sl S e Jed 0o VL s e a0 70 b o

(V) Llazsls s |, PFPS & Ss 01yl
e s OB 5 0o ) sed sl 200 ook sl g
3 ook opl 5 0o Jts Slau S Sy s 0
Lol tdslas oo b 1) cbia Sloys s o (slaaals o a sl )|
3 aS Dl S o i e s Slanlllas S s
Oleys G Sloys Glacsiids o el b e 4l
Slp rmed el ol aitls o35y JI) 5ed SEL 555 p s
e Sl b el Bl e Sae e b i

1- Patellofemoral Pain Syndrome

2-Vastus Medialis Obliqus

ety 33N B dae &J‘SQ\&A SN s s\

-

docio

M5 353 p sk Ol 525 L Bikes 45 1 g 51 i B
arl e Ollesy Sl Sl 51 (S il o e S5
oz 51 0L 7) el 55508 5 S50l GLSLIS oS
O a OS5 doys V=18 L5 o ool Jglioe Ll 3
SSlS Slarl e do s YooT s 350 o o(F) W5 8 s Shiwe
() ol osls olanstl s ot w555 Slacan b b e
oot pl Sl 3 A by sSL La g s sz s b
b B R Ry 250 ol e L anb 8 S >
o Oas S ol ol olizel s G b (K F) e
5 (VL) Lsb sl e 5 (VMO) T sl Ll
skas LS Ol ge 4y 5 adls DL Lgﬁf)\}g;.:.b)):w
655 5 (0) 33,8 o e OF ks 5 Y ool Saliys
abae 53 pl gduiles 55 SISl 5 Jols pts
o, s edd dlysed sl Jrade Sy jond o L1550

(¥ 0P) Ll gl e85 )0 S
bl g ahas sla b 6,813 a5 (SOl 50 BL
e.uﬁwl)))\:._.f:@ldlﬁwéwldldﬁg&\:
Coans 40 (29, Ll g5 e Jilde 55 (il sl (giluwiln 15
T Vb G 8 o b g 00 5a 2l SIS J
I P PN R U I U AR E S
o B bl e 4 o b b o bl S
AN Al Ko s 0 ol a4y SIS 0S8 > Ll
V=) das il |y IOl ol (glad S a0 oas Ol Jlsd
j&‘)&uﬁ@jﬁ)ﬁgwqw&_’dw)ﬂ
oslizad U 5 1S gy oS oK is o5 Lsh )l e
iyl s el e 1y SV ) 5 e (gl S S
S b 035 atbiar angd ey 51 0l 5 VLWL O SUS
J}b}l@bé&b:}&)b.(h ’H)Mb‘_;abu.?o&wl
S Shae Cins 5 a2l JIsed 5L Jade j3 oS >
Syl o e A bl e dlae Cld s (U
el oyt b ot oo Wz O, )0, 0)) 3L e
U S e sl s PEPS St sl 3l s )bt gy 4 s
35 O ol pde Gl S ABL Gl S S el oL

(VAN il o SSES Ol il (6 3w 53 alias
GBI I s pme SL S SR anty Slasl 4 s
oy e 315 ey iU b ) a3 3 g e
(1440) OLSer 5 (5 Al o (ol i 5 S Ll

3- Vastus Lateralis Longus

Yy

OF Juuluso 6 jlods @ 119 | jusly @ pgaw 6 jlasds ® pad> juw 69



OF Juudano 6 jlosds @ 11¥9 | juuly © pgaw 6 jloud ® S juuw 695

¥r

OoSes so\by s\ B

ey 500wl b S5 Dlemr el ol Lo s
e OS5, G laslas 50050 L e SN
MJJM@@JAL&}:&JBNJMQJ)JPM
Cossdos 5l | il S 5 SLIKI ool 515
eV LOA) s St (S50 s b (K555 5 5l S ~
Sl g o8 zulo 3 3 agg 18 o3l olas S ol S3w
SISl g 285 g (SIS 5 e sl oSS
5038 o 13 T slasl s Gaios Sl S o 3 i s
9 0o s Jald sl 3l glastiwlis Cledbl (g sl (glasliin
Sl Gldis Sl 55l g A o JeaST Sisa5T Ja 5
Skmja_,qfm},gucp,ﬁ\.xﬁmwlduwﬂpmw
s O sl Jaw 35 e 5 03 S L5 sla 4o 5l Shaver
sy Sl el ey e Coslaa U u s oo
CE“CL“LU‘“J‘-’JJSW")‘}‘JW)&}“M
ML5)|JS>JJ~§Jl)Me>M\ e Vo kb 4 glo nls
Olamaul ool s &) ) loe s oad 50 )
350 5 hen Yo Lan g iSU1 S o S e a5 o S el
OOmjljb‘r\}b&b&@wgsﬂi_fajj_:ﬁ\.(\“ )
SV sl ¥ 5 Ol Olsseal Jsb e a4 G a5
u}.)uuﬁwjmmu)\f&uwum
Ve 0l Ol Jsb jsme 4 a3V 0 455 L b
rwm”u@w;@u Saile g YL el
2 lass 1S LS008 5 sl (lueslal 1w () IS2) e 8
sk 5 5 ae 3L Ogesl il slacaas s (oMlae s,
Sl s Sl lgnds ol o 258 e pladl slas
S0 2 Sl das Sl S el Sl -)
15 O eSS 4 53 FO 5 Y VO (GLlss 43 WSosl
Sl 0031 e Sz 5l 31 s xSl Elas S =Y
515 0l a3 FO Y 00 sllss s Ol il L

S SSS s ls rLS Siledbe i gy ol &S 5 S eslanad 5 ke
Sledlej pds 355 o 0y w8 Sl j a8 SSis
L1 gl ks o8 A2l e LT s 318 ey S0 (slnesls
w0 4 G pl 53 5 (V) S a5 s, SIS
S b bl 53 SLObI 455 o 4ol ol 5o ol o
:):r).);,.o«.gwﬁijwQ\)L{_,ij))ejijMO:VLL
sl Al sl 5 Ga ol sy e 3 g g0 Ul s 55
S oS a5 Y0 5T 00 bl s DSl oS > st
ahse 315 gn s S Cdlad s (555 O 2SIl el e 4
Sl OS5 Josb ol ey a0 s Ll s

el ) 5ad 551 553 oy 4 e 2 5 Mt

¥ N9

bl a3 g sali_ 350 25 d ¢ 3l ol G
Slaes 5o ol Al VAT 5 0 OIS 2555 &S (Gt
o3 anelr 5155 Jlysed sl 5 ps ppdn Al b pis e
o a s osl Jlansl b (680 pad i) 4 i
Ll sed 5hl 550 ki as Dlie 550 5,5 VP diadids
5ol e Gland 53 peis 2> Jle 0 4l Bl
03,555 5 S3lubion elal (s o JICE5,517 g
(st is iy (A=Y v 05 L slajlas Gollas
Ll ot ol D30 5 o o5 5 5y Ol
La asdllas 5,05 ST bl go 5 e
adllae w3959 slalas

2 5 Sl

il 3l s sle Jlew e S 6l
G 0551 e ol VY 1P e a4y 515 r\.u 3,5 anl
Bl s 5l s Ghsa beldd 55 555 5 SIS
b ity 3 05 oty s Y el 15,57

(VLL) Jisb b= 5 (VMO) s bbe g odhas 6,138 55 0 o o -\ S

1- Information sheet



)xdlcww\ ebeYODAT 6)\J'9|ff Mbj‘)a_w):v
6ﬁ;pouq¢udt§:_,ﬂ_muéuwu;\s
TIEMGQ{QL@;JJ}:MM%SJ&AW‘}J_Z&
ol LS 5l as (S S cled S1as Olye 4
o UK S el 5 1l b Y e 3 S o ool
5 s Lolil ST ol g IEK s okile 3L 456 #
53 Ol S L Ol o ahze 1S ey SUN
)‘J\.EAQL@.:JJQ-ﬁﬁ&)‘}abm‘))yuhm&li‘j)
bl e cdlae 51 n Sl S ey Sl e s 8
&ﬂjﬁ(qw@Ufo\ﬂgl)@);fOJV' A0 bl
iy oles o Olae Olan 313 gy xSl Clled , sSTu>
gjeuﬁﬁiujsajﬂpyum\plux,\i;}?m_ma
A S all dae SlEl 5,0 Sl Sl ho s O s
Olge o VLL & VMO cdlae el cos Solg s
QO VA ws S avle VMO:VLL ratio

ol 5 435 Sl s e 55 Dbl Sl L pite o 5 61
Dl p 5 ahe s s Laesls s aslinal bl ol Ll i Laasily
Se A nlle Sl e A e S el 5 S 50l S
Gl eslial w6 b Gl sl g lel Ogesl 51 s uaze S
%}JM})GJ‘N&)‘JW@G—MLSJLATQSLEWUJ
Al an S

Bl
63,5 & e, Slas i s lllul Bl sl 5 Sl
(IN=YY) I 58 554 355 p s 4 Mte o 5 Mtee OIS 5

sl 0L 03551 ) s 55 055 5 B o Jul

iy 33N B dae &J‘SQ\&A SN s s\

°t§:‘”’36ﬁ)j)&;’)))‘):5\~l"“§:’j:")ﬁ\MLL‘(‘bU‘LS\f
)Jf‘)j%&@@)kcw\ﬁbybgw;f‘
S e sasme bl lau 53 3 5054 O g 453 40
AL&AJJMMQ‘JQ‘}M‘JG}&M)JJ?L
S ite S5k S3s 2 owsr 2050 S e A3 S o ol
A or a0 0 Bl ol a3 5l 5 0l enls ) 3 ol
6@‘)‘) DL f‘.b‘ <°K§.w.> ‘}Jti .}d.sz 463.5%9 Cw‘)‘mjdﬁ:)\w
S te 653k amsls Olen 55 5 03 S el Bl S iy
e&»be&xﬁkb@bjiw.v\i:ﬁ&@udil_wé
@n‘j})&.ﬁ)}j)‘ cnbﬁ J_AJJJMT/\ JJ.G j‘j‘f}ﬁ"‘ﬁj"{'}‘
Sde g D8 ST Lad s ol g3l ol p o Uil e
Uubl?.&lﬁcﬁ.jﬂﬁjxnfl;d\éﬁué@\w_gljh
35 5l 5 edd a8 53 ol ral aiBs ¥ day i e 6,0
o‘)ﬂm@&_w\@s)}(gb}gwuyjivbu\gpi_ﬂw
e)l.i(.milL}EQ)J{)wjéj)ﬂ)mj)‘jb‘)ﬁo‘)&._ﬁisb‘
LSS oS A o a3 3 31 SLwlisT 5 s 51 g
"fbjfui')”fl’“\“j’”Méf\’”léﬁs;lic"@;")dj—‘)i
s ey HE s gla gl e Jb e O 5 1Al &S
YO 5 ¥ N0 3 la gl asly Jlo s s ,2els S Jave 5 g
ﬂ&:éjbjlddﬁy‘.usrl_?u'lgljh Code 54
o= onl 02 5355 55 dlesl bl b 5 Jb e o3
d@qj‘m.w&jtjﬁj}gwjﬁﬁﬁﬁéﬁwt
Shlas s xS IS ool 3l Olabsl J gz &y 5 o
Caslo Jlazl 51 (6,8 o Cogr 5 0 1 M2 (g,

el i S L b das s S 5 5 51 3l s

Laau.ls}oj 3% Slasein =V J sl

Sl e 4 e )m)')JPF/PS Wl 85,5 ) -
Shre Sl Ok Sbas Bl ok
Y Y/Y A\RVAR Y/X A\RVA# (L)
Y\Yd oA YVYA/N \yid \VV/A G olw)as
AN £/0 VA0 #/4 A ¢ AAS) 033

1- Biodex 2- Integrated Electromyography

¥

OF Juuluso 6 jlods @ 119 | juuly @ pgaw 6 jlasd ® pad> juw 69



OF Juudao 6 jlosds @ 119 | jusly © pgaw 6 jloud ® DS juuw 695

OoSes so\hby s\ B

f@‘bd\)ﬁ\blﬁ\ﬁ@b‘ﬁf)bdﬂjbﬁ
3 e OS5, O e Dlgzr s ST S el
)b&:))w.&‘\.i)bu)bdb)».é}ulib‘)ﬁt).u_wkgy\_;ﬁf

el ol BIIY J gl

gwuﬁ”ungwj«s@_d;sgpy
S e 50l gla e sled 53058 53w |y gl lslias

Sl OLES O35 5 e
slaesls IEMG slie s lubul Gl >0l u.:ﬁL:,a
5 M Jmbe e SBlae e s 5 Vb S (318 s S

4;“)\)'4,..4)e);)J)J&jbf)u&ﬁ)&\inbO@iQMoMﬁYUJJIEMGﬁJuA—YJ)Jz

4 e O1L,I855,5PFPS Wl 0SS ol
o b o dlae S bl g aluas B Jisb i dlas > e g alae (4,;,>)
S Sl Sk Glee Dl ke e Dl ke L Sl (S
/A oy v/Y o\ 0/0 Y¥ /¥ V4 \O
Vg Y. 7 v 2l 2% oY R ¥
oY sy s 50 A ) v ) 0

5l sl s e 4 Mae 18 5 Mt O35 05 5
(VMO:VLL ratio) das o Ol |y 4505 aw 53

éﬁjﬁ\@bﬁ;@ﬁ“ﬂ&bﬁﬁ)@*’c)wg}jb

05,5 55 ;3 a3 Y 55 VLL £ VMO dae S cllad s ol V0 5 slis =Y J 5

a5 Y0 axrs Y 4 V0 05,5

\ AN VA
\VZhN \ YAV

4 s 8 01,855, sPFPS

C,..:...M.'v M.LEAQPANOVA d}-ﬁ)T @Lb\c a)\.o_ﬁi JJJ\}
EBE f).l.'n_w LY YLM". J.:&j y\_\.«ﬁ". Q‘)K_&))j VMO/VLL

PFEPS « Y e 5 M 0L, K5 5,5 VMO/VLL s aslin s ANOVA a5 =Y

a5 F0 5 N0 sl aw o

N0 o i s \0
e o .
s S oAt ¥0

Clad Solslas pde e Sl o laasly 5l )
OLen 5 S S b get 515 0508 3 1S 505 S
s Sladss 55 4 S (WYA0) O 5 ey 5 (Y00 )
VLL ; VMO alae S sS3 adlas s (s lsbae GO
Al oo 3 S5 Ty i 5 5L 0o S sla S0 s
o\,&u}jﬁiﬁguﬁzg@ugw.(h LAV LWY)
(Yorf) OLKen s K (Yoo ) s 5 J =l (Yer0)
S 208 Olegy 53 dkitns o5 (Y444) Oan 5 s T
Y (1S e s AU Clad I a0 50 255 p i 4 Slee

alie 3 aS s S edal i el S s GL; ol
das 53 a5 SO S ele Sl Ol ge « o IEMG
Cled ol Ol i8Sl L sl = VLL , VMO
O —5,5 05,5 53 2,5 VLL & VMO alae S <
Vo0 blss o dlsed sl 555 ppbiw M 18 5 e
o 2l Hlae 5550 G sde 51 5 ol L &5 a5 FO
355 ook s e OS5 5 S omly Wl DL 55 50

35 s 5L



M QLS55 5 05 5 55 (S o cilies glaa sy ) 2 02
S ol Pl g 5o I8 S el 0L 550 pod e o
S > el s ol cde a5 U s sualin VMO:VLL
ﬁ@&w\&fcbﬁ\yc&_ﬁyw‘%c)&dw‘
JE Lot s Olas 4 il 2y S35 50 0SS Ol ge 4
I3 el (2 me 0303 5 ok ol b LIl 0
ROl a e DA (Jolad sl (sl M s S
iz dled a5 e ol ] 45 5 dial o Ol
aliae 5k Juaie Condy o b Koo o Sl 2 e
il ok el SolKa s Jos b 5 oldl cs
A a5 5 S s Sl B s ol il

AN 338 o sl
gduyéw\q@w\%ymﬁgwu«w)ﬁ
g5 S gLl S (Jhs Lo g dde Bokes (S 25
Sl b 3l Dke 553 53 5 edd 5T il e 620 S
5285 Sl Sl Gl 523 8 e S 50 S
S 5o 3105t Gl bl Ldlae 5 b o 133l S o
)l RalS e oS 0l a8 Il bl ol (Dlae
by s S e S lad n OLnls lagdbayl Sl
Sy 5w Gl 5 4 S5 15 Ol o lias
oo i 5| S 5 53 88 (3555 Dl pad () 23 5 s
N bag g2, 8es oDl LS o plail a5 5L S~
Glaos S 5ol d a5 K Lol s ololal cailise gl
£ S oS b S e Jd 1) (gadaze o Nae
ol Jld (S aals J5b s s il gy ahae S
Ol 6 S Sl s s srecruitment 153 L
o il Sl asbies s Jd VL (e s dlae
ol el a5 by, ol 5(F V) s S e SSis
5 dilos g oo sl 13 OS5, ol # b gladi s
S ol el 10 a3 o plodl 2555 Sy 5] 00
el 51wl oS (g Ky Jole Ol 0 (2355 Sl 3
S VMO o 5 s e e ahae S llas s
L aslie 3 Jlysad sl 255 p s 40 Slae 025, 5 VLL
53 D e o L5 G Ll 53 S e e OIS
OLE5,5 05,5 55 ;3 VMOVLL o ias el 4l
3o 31 5ol b8 ) sed sl 555 ey 4 M 8 50
0l Sl Gl Sae 1 OIS 55 05 5 xS s )
el dw; o i 4 e )5 s esls ol s
by DA 3 e kS 5o 5l e ol gen 255
Jle ot 02 ot 4 sk (O s A b

iy 33N B dae ‘5“«}‘53\3':‘ SN s s\

=Sl ol eS8 5y Sl ble g s s
Al oo el Bl oo W 13151 5l Sl e 4 O
Olse (1440) O 5 b 3L 517,718 0A)
5 kb e odlae SOl el oS a8 s sl
Ll 03 a3l S S sl Sl el G (o
BRI AR SRR >j.\>-r.1l_.ﬂ:ljé\e\.>_-)>\°0j\0‘}_i.a
adlas 53 (Yoo o) OLGa 5 5,50 .0F) 55 S5l 2sS VL
VMO: ¢ oy a8 aizls s SKES Ol gl SolenS
Ql)w):j‘x;_.i\,u:ﬁ-)LS.%’)&:;’-U%;H@:@U;VL
Lfij’w)\ (\O) C»-—-w\ obﬁ \/V rjl._.w 31)3‘) \/a Ww|
&)‘KEUJQ‘)J;S\)‘G\J@‘Ug_)&—w‘dﬁw)f‘b
5 KB WO ) 3,0 Ol iSTsl oS > 51 gy Lt
a3 Peoasly 5o LS Cod pl Aty (S > e ey 3 Jisls
533k S o3 03 5 Sl 035 Gl S Ol 03 S

(\V)W\eéy&)‘fwsdbwﬁub)b
Ol o ool b i 5 s Laail a5 L &35 50
S5yl a5m s S i aSO e Olallas ) 5 a8 s S Lenl
):.J\)C,.:.m.}&T@\)Q@z}w\j\ybgud‘ﬁ.&u
ébﬂ‘))ASQQy&f‘thﬂ‘oMCAdﬁ@\cqubff
Wl 33 s VMOVL e 8 S sl oliil b S o~
S Al Jly sed 5L 555 p ki 4 Dlie Olsles 51 i 2l
lea)J Lol 034 dl;-‘b J{‘L&uﬁwéyb &L?“J!.‘))‘ L)L_..:u
Qbu,.f.s‘h\bQKw‘QSJ,}eLLb}\L;‘SF&ﬂ‘ﬂB-
VLL s VMO cilae sl Sla= (5LEl L oS o3 5
VMO: oS a el Vb5 WSsal 55y —
bme ool kil oo T 2 Cumad s oins OLEs aib 5ol
Ao b ol S o SIS gl o) gl odlas S
WJJHJM&M‘;)JMMJSLAJ\‘;J_:AS
cjﬁjla.:)‘o.l_.idj:.swtg_b_;\j_&):MJU@&J)}AQ[SJD-
Sl a1l wlas § oy s 5 Shas o IS i w5
by gl 55 513 36 Co 5 ol las Shes 4 g

(FAYNE) 3515 o Lot S > sla S

\%4

OF Juubuso o jlad @ 119 | july ® pgaw 6 jlosds @ @S juuw 6595



OF Juudao 6 jlosds @ 119 | jusly © pgaw 6 jloud ® DS juuw 695

Yv

OoSes so\hby s\ B

Jsed 5B 55 o sds s Mmoo 5 Sz O35 50
4 S O 55 Oleys 5o 50050 podis pl 51 4 50
A Sl e S sed 4 (5L s I ged 5L s
I o 9 e bl g SOEe Gl 8 Dl e
Gl s el g s il I il 5 il b
I sad ok 553 p sk 550 b Jad e (sla, 516 Sy S

258 el OS5, o

108 9 LS
et e b oSS Sl g ool o 51 S5
G ) SO 5 53 S Sl el 5 il
Ao ged oL 1 L

ool a3 52 Qb%l;ﬂgo\q—jbbh.\i;ﬁw S
o ol 53 o 555 5 SISl S = Ll s 5L 5o
bl S L O‘JJL,;‘H' OS5, Su
a0 35,5 3 PFPS (VL b S g5 S wax 5 L
£ ekl Jolse b 3l psdis ol sl (sla, 556 L
U5 o el s o o a 6o5,0 Sl pad 655 GBS0
on 3 8 B0 Jalse sl 50 ae) 5s (g i Sl
35 5315 pll PEPS 6 S 5 Il 0S5, 5 o T sl

3,8 eslanal &gl gl asls ngf\:; Lgﬂfa)'\.kj\ sla B, 3l

VMOVLL CMM; AR Cyr Ui‘ oS ;_)L“u _}Jb- ijé GLZ:

1-Laprade J, Culham E, Brouwer B. Comparison of five isometric
exercises in the recruitment of the vastus medialis oblique in persons
with and without patellofemoral pain syndrome. J Orthop Sports Phys
Ther. 1998; 27(3): 197-204.

2-Powers CM. Rehabilitation of the patellofemoral joint disorders, A
Critical review. J Orthop Sports Phys Ther. 1998; 28(5): 345-54.
3-Rezazadeh F. [The comparison of vastus medialis obliques and vastus
lateralis longus electromyography activity in athletes with and without
patellofemoral pain syndrome (Persian)]. Thesis for master of science in
physical education. Department of physical education, Tehran university
of medical sciences. 2010, pp: 30-52.

4-Kolt GS, Snyder-Mackler L. Physical therapy in sport and exercise.
First edition. China: Churchill Livingstone; 2003, pp: 399-419.
5-Boling MC, Bolgla LA, Mattacola CG, Uhl TL, Hosey RG. Outcome
of a weight-bearing rehabilitation program for patients diagnosed with
patellofemoral pain syndrome. Arch Phys Med Rehabil. 2006; 87(11):
1428-35.

6-Green ST. Patellofemoral syndrome. J Bodyw Mov Ther. 2005; 9:
16-26.

7-Owings TM, Grabiner MD. Motor control of the Vastus medialis
oblique and Vastus lateralis muscles is disrupted during eccentric
contractions in subjects with patellofemoral pain . Am J Sports Med.
2002; 30(4): 483-7.

8-Coqueiro KR, Bevilaqua-Grossi D, Bérzin F, Soares AB, Candolo
C, Monteiro-Pedro V. Analysis on the activation of the VMO and VLL
muscles during semisquat exercise with and without hip adduction in
individual with patellofemoral pain syndrome. J Electromyogr Kinesiol.
2005; 15(6): 596-603.

9-Souza DR, Gross MT. Comparison of vastus medialis oblique/Vatus
lateralis muscle integrated electromyographic ratio between healthy
subjects and patients with patellofemoral pain. Phys Ther. 1991; 71(4):
310-6.

10-Stratford P. Electromyography of the quadriceps femoris muscles in
subjects with normal knees and acutely effused knees. Phys Ther. 1982;
62(3): 279-83.

11-Voight ML, Wieder DL. Comparative reflex response times of vastus
medialis obliqus and vastus lateralis in normal subjects and subjects
with extensor mechanism dysfunction. Am J Sports Med. 1991; 19(2):

131-7.

12-Goharpey S, Jebel Ameli M, Karimi H, Hadizadeh Kharazi H,
Ebrahimi Takamjani E. [A comparative study of vastus medialis obliques
and vastus lateralis ratio in patients with patellar lateralization and
healthy subjects (Persian)]. Journal of IUMS. 2002; 9(30): 405-412.
13-Reyhani Z, Bahrpeym F, Bagheri H. [The effect of hip position
on electromyographic activity of some hip and knee muscles while
squatting (Persian)]. Journal of IUMS. 2007; 13(53): 95-103.
14-Goharpey S. [The assessment of forward and backward walking on
malalignment of patella in patients with patellar lateralizagtion with use
of MRI (Persian)]. Thesis for Ph.D in physical therapy. Department of
physiotherapy, Tarbiat Modarres University; 2002, pp: 42-59.

15-Mohr KJ, Kvitne RS, Pink MM, Fideler B, Perry J. Electromyography
of the quadriceps in patellofemoral pain with patellar subluxation. Clin
Orthop Relat Res. 2003; (415): 261-71.

16-Soderberg GL, Minor SD, Arnold K, Henry T, Chatterson JK, Poppe
DR, Wall C. Electromyographic analysis of knee exercise in healthy
subjects and in patients with knee pathologies. Phys Ther. 1987; 67(11):
1691-6.

17-Cerny K. Vastus medialis oblique and vastus lateralis muscle activity
ratios for selected exercise in persons with and without patella femoral
pain syndrome. Phys Ther. 1995; 75(8): 672-83.

18-Powers CM. Patellar kinematics, part 1: The influence of vastus
muscle activity in subjects with and without patellofemoral pain. Phys
Ther. 2000; 80(10): 956-64.

19-Alves FSM, Oliveria FS, Junqueira CHBF, Azevedo BMS, Dionisio
VC. Analysis of electromyographic patterns during standard and
declined squats. Rev Bras Fisioter. 2009; 13(2): 164-172.

20-Tang SF, Chen CK, Hsu R, Chou SW, Hong WH, Lew HL. Vastus
medialis obliqus and vastus lateralis activity in opened and closed
kinetic chain exercises in patients with patellofemoral pain syndrome.
Arch Phys Med Rehabil. 2001; 82(10): 1441-5.

21-Earl JE, Schmitz RJ, Arnold BL. Activation of the VMO and VL
during dynamic mini-squat exercises with and without isometric hip
adduction. J Electromyogr Kinesiol. 2001; 11(6): 381-6.



The Vastus Medialis Oblique to Vastus Lateralis
Electromyographic Intensity Ratio during
Squat with Hip Adduction in Athletes with and
Without Patellofemoral Pain Syndrome

*Rezazadeh F.(Ph.D.)!, Rajabi R.(Ph.D.)?, Karimi N.(Ph.D.)?, Aali S.(Ph.D.), Valizadeh A.(M.Sc.)*

Receive date: 5/02/2011
Accept date: 16/03/2012

1- Ph.D. Student of Corrective
Exercise, Tehran Kharazmi
University, Tehran, Iran

2- Ph.D. of Sport Medicine, Associate
professor of University of Tehran,
Tehran, Iran

3- Ph.D. of Physiotherapy, Assistant
professor of University of Social
Welfare & Rehabilitation Science,
Tehran, Iran

4- M.SC. of Physical Education,
University of Mohaghegh Ardabili,
Ardabil, Iran

*Correspondent Author Address:
Department of Physical Education,
Tehran Kharazmi University,
Mirdamad, Tehran, Iran.

*Tel: +98 (21) 22223378
*E-mail: rezazade.farhad@gmail.com

Abstract
Objectives: This study was designed to compare vastus medialis
oblique (VMO): vastus lateralis longus (VLL) electromyographic
intensity ratio during squat with hip adduction in athletes with and
without patellofemoral pain syndrome (PFPS).

Materials & Methods: In this non-experimental and case-control
study, 16 male athletes with PFPS were selected purposefully and 16
healthy male athletes aged 18-30 years from national teams (Volleyball,
Handball and Taekwondo) were matched based on variables such as

weight, height, age, dominancy. All subjects selected based on inclusion

and exclusion criteria. EMG activity of VMO and VLL muscles was

recorded by surface electrodes with Telemetric EMG System at 15, 30

and 45 degrees of squat and VMO: VLL ratio was calculated. One way

ANOVA was used to compare these muscles ratio between two groups.

Results: The ratio of VMO: VLL in both groups with and without PFPS

in almost all angles were lower than one. However, healthy athletes had

lower ratios. Also, there were no significant differences in VMO: VLL
ratio at various angles.

Conclusion: It seems that sports activities prevent VMO weakening
in athletes. However, VMO: VLL ratio in athletes with and without
patellofemoral pain does not influence by this syndrome.
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