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The comparisons of electromyography of vastus medialis and vastus lateralis
muscles in three Squat techniques of man soccer players
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Abstract

As Squat is a popular exercise for support of lower extremity muscles in order to injury prevention this study
has been hold to comprise the electromyography of vastus medialis and vastus lateralis muscles in three
Squat techniques of man soccer players. 15 soccer players, aged 18-25 years old, who had regular exercise
more than two years did open, closed and lung Squats exercise while electromyography of vastus medialis
and vastus lateralis muscles were recorded. Data analyzed by using dependent and independent T test and
repeated measure ANOVA. There was not significant difference of vastus medialis and vastus lateralis
muscles’ electromyography during getting up, going down phases and also for different squat techniques.
The vastus lateralis muscle show more activity in all conditions. Though, it is recommended that vastus
medialis has bold role for controlling of squat exercise, reduction of Q angle and participants’ knee varus in
this study can be the reason of antithesis.

Keywords: Squat, Vastus Medialis, Vastus Lateralis, Man Soccer Player.

*. Ah.barati@gmail.com


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

g3 ) 5 s e Sae 1S ey S b g lie

Aolio
i s e s min 55 gl ade Lol GlaediSL Olgea Sl SDas o5 8
oyl 5l 58 55 Jemte DL el (28 i 5L g0 S el e s St 5 (IS dats
et S5 O b 3l pd e e 15 S Ds sdias DU 5Dy g dae ool JSlae o5 Syl
e desm ) folie s Shas 3 il o ol ablize L, el Wle Sl 35 o8 DLae
(b wblize by ol s 3131 s (el sioas oS sl OF (512 Loy sdome 5 035 LIS 1 il
35055 el S s Gl Sl akas Bk Sl As sdalie sdiscaml 515 53 558 OAS S
S Sl 515 Jemie 53 by ol ALl wblize by canl (1) 55 b (5 566 S Olaje
Lol i ol (S Bl cpl el (SOL (7)) ks (g i s L YO LBVO Ol LSS5 0
(8) Al anils I 4 1y o 5Tl 5 (Jotls S a0 aedo G5 Ol pde e (603 anb 2
ol Y3 L1pa YO BV il sl sa ool 5sbar 5 ol @38 el a5 sblie B, (S5
303 5 G Jelse s 2l able dip Casle Ll wbline BUy ol ((0) el s 218 o
(S s S Sl il okt St a5 5 sbay bl il S5l ol s 3 s3L
Sesp i 5 St alraly (e @ Blas b sler cOlae gledld S5, glalS 55l
Jlsl o8 Wlosls olis Sldllas opl p osdhe (V) Jls LLi conl opl b oS tizas olazsl ulge
s S o5 Ol 5 0 e slemr clae Sl Sl Col Wl ol sblis b, 5L
b s abline bl a8 clial Sly s 5 SIS > gl cpl b (V) 558 Ky s SDLe
LUy gl ol o oS ol Jl s ol sl SIS 51 ctbias s Sles L1535 oo 3,50 o0 3505
S Oy 5 AaL IS J Seudps dlotm B bl Ol 0l SIS0 Ll e sl ablis
SLes Jlesl 5 ol 550 5l K 6l onlplo €A) Lle 315 Jemie o 1y Solael cpmes Janll oS
W Sl SVae a5 op el sl Sl il DB o o Solie Sl g dabl 4 S
55 () Ll e GY ] CO ] Ol Gl L ol els ol oS > g gl
by S sl sl Sl s 4 Y 5 SISl S plonil &8 sl 0L (Yere) O
S o Led g o3liial cpioman (VoY) s (gl ~ LS5, OMas Cu 58 Gl amlie DLy jal
o Do (1Y) ol 0dd 3,155 ol wblize bLy (>l fos ol i w4 il il s s Sl
30 S olsmal Sl Olslen 5 Gl (SKES 355 oot Dl Olsle (25m0l 5 L3 OF ote 31 ol
SIS onl 5l Spr 55 0l S Sl £33 (D ol 53 e a5 0T Sl sda
Al 8 3 esms 5L bl (Oskil 5,0) b 6,553 Candy (i Hldie dile Ll ye ool
Gob 3lse resdle (V) Sl 038 sloml ) SISl &S o plol 3 o e 5 cilien (slao sl 2y
SISl 5 5L L Sl e b SISl ol oS Cl b 550 (6,801 3 Cand s 4 sl SISl oS >


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

VP Ol g 5le o) oplad egsld 5 S5y b s eyl

(10 AT AV) el sdelesl 0 5 oS il 18 s S0 Sl o sine Sladllas ol &N
5 P rsd I 1 e g IS ey S s L (V010) DL 5
e o Sheas Sl s (g oblas CslE a8 Lsls 0L Y 5 DSl o5 S - Gl e Sl
OA) 5 Q&\ﬁj‘MéYJJ Sbr s Sdled Ol w3555 )l 55 @N;Q&M\M‘ﬁ
Ol iy Sl 5 gl Sl S8 > gthas Clad anslis 3 (Y410) O en 5 5550 copl 1 osdle
3 s Ol 5z gl SISl 5, YU Al e 3 Jtls g dlae 1S ey Sl et &S sl
(14)

corls g sl Klesls 13wy e ) Sl &8 > il aSKaSS SHae el (g5l Slallas
losls 18wy 5,50 @"y)@?g‘;pgéuwj Sl e 1 S i Sl Slallas
bz Hlemr SIS 5o S0 Sl ooy 5l S Gas Sl adlllas s (Y0 Y) 0L Ss 5 515 5
VU al o o 3 e u o ahae Clad 4 Wsls LIS OT 3 S oy 2 | Ol ke 5 0 oedaw
Sl e Sos Bb Sl gt e b SIS Gas (Rl L lalade LB sbay (150 5,5) Ol
Sl il glages 3 S swss 5 2ol e I e Oae s SS Lk e (5slsbae
oS s S S les s S L3 (V) 0L 5 (gl (Y0) w2158 ale el b
L Kl Sla 5 4 oy (Kl S a5l oo 08 sline lasls Sl pllil o lae
3503 Gpte Sl JE 5 ol e OMlas shsw Ol e Ll Olae o 8 s S anlis
(1Y) Wsls 0L osline slasl b S o gl ozl pln b oy 0 o SISl Sl 5 ISl 25 >
e b ol LUl 5 0l slae S 3L 5 0l ctbias &y dd Cans (Y410) O, 5 il (0] o sdle
SMe 3l Ol ol s S s 1y aii ST 0 L Y 5 O 1 O e S e S
(B Dl el 5 (VA 2 SIS o 51 i c&l 03 Gobslae K0 a4 Sl gy e dae e
tr 5 Gl IS (gl s Sla s 5 sy e SIS a3 S 0lae b I s Y|
ol Sldlae 4 a5 b el 50 Sl slacanl S5 5l S e 5 Sae s Shee
e e 45 I3 s S AST Cilie OIS > 1y 3 S0l 1S e xSl gl UL Wty
S5 bk e s Sl s (S U S s el (B se Aol (L3555 DS sl s g ke
iS5l das S sens iU b oS (103 S (5 e 8 K15 53 50 el Sl 6y
Sl anslie ol fags G pl sl el Soslan @s‘ﬁj Cv,—L;gL.L;QL{.ﬂ\ oS = s gl
35005 b cadlish Ols e 3 DKl S ok a3 Sl plll Cte SMae 1S e s S
3 el 5l

wldgig s
}f\)ﬁLgJﬁJLSQ)).p@_u_é.)db))a'.])'\)Lg\w[fudi.atjij\jgﬁj?dwuij)bw);‘UJUQAQ_i\


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

g3 ) 5 s e Sae 1S ey S b g lie

s gl sba dlds an ais e 28 Jle s g aS Jle Yo UOIA clli g Vo s | o
Gl oo b gLl 5 ot o3l <8 L5 andllas 3 5 Sl o 2eed 53 &y pots (Klaztls L5 5
Jole 03 SIS 0 Gl s CBle p e Ly Slebiul o8 (Gods i plonil (S 5 Wl el
JeoSS (315 g S (5 S5l 4 Lo e slad gl 53 IS 3 5 ee salgesl 5l ael agn JelS
Jsb b Bl b caneid W8 (oS asly 5 055 5 B Jols S me s 5T Glacs pSell lanl 53 s sed
A asls 55 gel s gogasl a3 o 4 OISl GlasisS s pll 0

Candy 3 1l b g ge3l Q) sl Wl 5,0 5l S lab o dlols oS > ol s e by SIS
e @ eIl Bl 3 glal e i S 13 (A 5L wle o e o3l W) dslil gole
5 31 Gslme 63100 L Iaws 3 a5l YO J1V0 L5 Lol Jols ad alols o8 s 8 sy
o3 0ol ol pla 55tz eSS (Some 1) e &S > (sl il 53 sl anils alol ls al
ol S a1 e 035 o5 U bl s s sasl g8 e plonil el Oal YU S 3 s Gres
AaiS o gl S 4 e 5 23S a1 e e b (S5l O a1 G

TN0r sl 1y Ll be S5 5050) 555 e 5L als 58 5l rie Wb S > ol glxl os b b oSl
aalsl 3 gk o ardlsaS VL SV plad 55 e 5 0uedS 5 Sl ne go O stn (AS o0 5L 355 6L 50
A plonil e b SISl e Jl s

(W3 Dpd o5 4 oS ) 355 50 6 ool S 3 &S o nl gl (51 535051 1Y S
s Olo ) Cly pd e i Ol 5 e olbile USG5l bl akols 5 s e 3 6 S 5l 5k
Blo sgome 53,8 513 cpas b g5lse sl 5L Oy oS 550 o o3Il U Lagils S o ol 1 5 05
O3 QESSH 5l sk s sl sl o5l (L e oo D3 a3 55 4sl3) A3 s 5es s sk b
Candy il Jeade 03500 03 Sl 5l e 3503l 3 (53,55 0 e b e b 555 5 20
(A=YN) 55 plad 28 1 535 5 o 4

wals azen 5 IS o Sl 5 0y a0 5 GRS slites 0355 08 i3 03 5l ey g3 g05T s
e b O3l 3550 S L iy @Y 5 e b GLL SIS Slacans s Gl s 3550 5S>
0 6lp s odd ST b Gnga3l s L3S 0 o3 (4R35 55 4,5 00) ey e ST Lol Siales
ol US55 Sl 35051 8 e 5 (YA) A plonil (S5 5 03031 33 5 e 51,85 G 0351 o
1S s S oS 5l a8 B a0 s ol s s D551 a3l | s 1SS S
oS3 Jomn A ol O¥ae 318 g oSl dlad o ) QLT 58 Sl JUS V055 s
spd ol o ot g dae Gl (Y1) WS jasids pliw oL IS 4 am g L lasy S
DL SUTAY Lol s Sty gy ahiae 5 SKES ol LS B sl B ool Sl Sl g

Okl sl () SO0 ws (180 5 Jeade o las s LS G pli3 B o ol


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

VFer Okl 5 sl ) epled cgysld 5 B5os b s sy

S Sl el S 5 eds el 33 SIS sy s gy e bzl 1S e SO slac
e b o3l 4B e Yo sl 4 lse iy 53 5S0le e ada 1 1S e iSU) SladUSn
Sl e 3 ge3] a3 SOlae Sl ltie Lasls Olpea S slen Sk aly; (Sl
Qi 251 (YY) eslinad baosls 5JUT 5 :Sle &b ol grome (2355 53 51 Gosesl
3 o (TP il TS S e 28 s ol T s B il 5 Sl ealisad L 318 e S
S hinse sl 5 plnl LT a) p3Y la o s o (1S s xSl el (g5 sl mer
lsls o s s 5 anls (5 bl Slalpe3T LYY e ol ol o ol (LT Bl 5 L ] s

b S 513 el o sa 5o 3550 S 4/00 mhans 3 (6515 (slao I

S sl S Gl Obilaer oo N K2

basl

S s 5 J5b g S sl oS ea s s lE e 035 B ol L o sasT SIS e Dlast

sl 0l ob)ji\ J).\e-)J éL«u_}ub

1. Root Mean Square RMS 2. Mega win ver.2 3. Mega Electronic

\V


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

g3 ) 5 s e Sae 1S ey S b g lie

b g3 505T SC31 8 a3 Slasuiio ) il

5 1Nkl Bl il £ Kle dasein PRIRY L (S [ S < WY dasein
Ve £ Ve (a53) 55 a5 YoA £ Vg0 QL)
VA E YA (o sila) s 15 VAT £ Y/ (ol 28
EV/YA £ Y/YY (e 5le) Oy Jsb WY £ oY (ny\fs) 038
gV /4 (o la) Gl Jsb YV/A £ V/VY 'slels

VYR Jde b (65l ST glao Il gl 2 il sl Judoes bl Oﬁﬂ Loy S 53 Ml g5 o) o shaien
on w2 g3l (@S 2/00) il (Sad e o Ogo5T (solabins a5 L ol
dhise (DAl g5 Jalse 35 o sdalie 4S5 pbOles ol o 03,51 ¥ s 55 ol = ks S
o Lols OLES Slsbas CMatl oS > 5L s dlae ele g .00l sl lledkiar 05051 45 oS > 5l
ol s 6l sy OLES 1) (glabae sl oz b b OVL slasle 1 S s odlas I S Blas
B a3 dlae 53 s S el 5 il 5 VU B s s 5 alae a6l atls 5 el bl

el ot o351 & g 3 ol il 5 A plonil Jates 5 0 el

o 5 s e O las s SISl S a6l eless S s (e 05057 55 o 1 palie Y Jsde

P<0.05 F b3l 3,90 ol

enyE YVAYA oS - b

ey ® VVe/YYS e

YV y/ay SISl &S gl

8V +/va4 Ol 5 oS b el

YT Vath das 5 oS = 56 b

AYY Y/4AQ Ol S g e Jules
ALY v/80n S b Ol oS g dhae ol

by o palie 48 At oalil b g pransl= 55 S 5alS (Ll Osa3T 51 laesls 555 035 Jle i sz 1
5B s s b s A e e s b sluiliad O sl 5 ke Lol sdd el ¥ g s
by o solel Sl gesl el ol s asdllas ool 5o sy g0 SISl g5 ¥ 3 5 Oal Wb 5 (585 ol
Vo 56 s ol 5 s gy alae 53 45 5 e edalin Y5 Y ol 4 a5 Ll sl 035
Solbe Sl Al g i b Sl cpl s Ll elesls DL | (5 lslme 318 e g SOl lad Oal
Cled golslims 5 gbay 55 Odel b 5B s s g dlae iomens ol odols 3525 4 bl Ll o

(P<v/v0) el ol OLEs Odal VU @ s S S

1. BMI


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

VP Ol g 5le o) oplad egsld 5 S5y b s eyl

df)lﬁ_j})}wﬁjdj’-jajaM‘}}W@Qﬁ)T@b}JJ‘vhb‘d‘fu‘}LX‘g.-L::Y’J_j.,\;-

K-S )
s 2l | P<0.05 (1) opeanST) o, YL (@HERURLNE) IRV RN das oS
/W — VY /LAY NVEE Y AN VAR S e
. L ol
A -Y/Tva AN UASASESRVAR WARAIE VAR S e
ey E Ve P<./v0 -
/¥ SATARA /v JAYY £ Ve AACERVARt! s e
L o
/YA —Y/AtA [ DATAE=RVAL S VA £ Y S e
. "
A
ey E ey E P<./v0
/+4A -£/vv4 /e ALY E /Nt AR IERVAT-) e e
SISl
A aray\s ey YTV £ N EA VAR\GE-RVAR A S e
: N
ey E ey E P<./v0 €

0a<0.05 ,islae oD
S eged a3 ool 5 s e ODlas 1S e iUl Sl alie S5l aallas 51 Baa
o 9 b e dlas s Cl ssein b s Y Jadr 5 &S sbols g e slacll IS g SIS
SISl g5 et b el ol 5 bl slesls 0L 1) (lsban 1S sslas SOl cdlas ool WL 56 s
ssba 5o el b B s A5l e dlae uomes Sl olals 3 g5 a0 ool Llod @ g lslne sl
b 6 s e s 5 SISl gl ples s il esls 0L Ol Wb a4y S (5 508 Sld (5 slne
oS sz 03 (YY) 5 5 oS (00 /00) sl o3y J5s g S i ol gy deae
o ol el 5 Y wjévc,sf@});d@uj&t;wumqwﬂug¢jm
e3lial (s (g Slpme S o8 Gl Kl 0 @Y S8 e 53 (2 5 Sle oS Sl eslinal o i
SSES s A 5 SlnS ((SmS slasine hasn 5 (T A) OGS 5 s S0 (Y0) 245
(S sl SMae Cllad &S W F et 5 e SISl S sl Sl plail O S
Cled oy Yo il e LOT.LL o g 55 LB il Kl 5 ol ol 2T A e 5o
g3 53 OYAL) O 5 oslylae (Y1) Ls S 218 1) 2o a0 Cand Jtls g dlae
pl 53 Pl o Rl s gy s (Sl el el il 3 e
s o TE VT Sl sssh e a4 sl 0L S sy Gl e S
(ol axils golsbas S gl Jemie blss o3 ol e 4 bl S ne odlae S Sl
S sl Jhaie 6Llss 53 e ool (SO Sl Cdled o D G L 2l L S sbe
S35k 3 Shas 5 5g s ammny o Sl Bl i bl St g alae 0 4 Sl Sl
(YY) Gl oty S o, 53 915 Jeate oS > auals 1550 5 0w Sl e Saussl
fdiS o 5 o iS5l Ihae 318 sy S C Il el Olsie U a3 COYAA) O Sen 5 s


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

g3 ) 5 s e Sae 1S ey S b g lie

Loanslie 5o 3L L Cunsdy 5o A5l g dae i &S Uil ode &S > il a5l 53 50 515
SU el 180500 5U 535S p Cllad Shlae wes iz el SS 5 e b Cun
L3S sdaline SISl 50 5 b arss Sl S 5 s G soblae sl Al s sl OLES 1 S0
Sl 3l s g dhae (6,880 5 canl S 3L L Ol sl LS G =k (S sba
YA A2l 5 550 mor

el iy DSl S s o g 4 Sl 2 g e (6550 G Dlalllas a5 |
S5 4,5 55 a3 VARV Oy () 58 b aysl ol Salne anlllas ol slaasily | il
32 e slialy S Yomml 65 ol S5 psls s 4 s o sa5T 53 4l ol S Sk 5 ()
Tl bl ol &S > e D2 CS 5l 5o i 4 e e 0pl 5 Sl JlS g Dl s
Sl S gy a s Al o0 CSHUe s IS > 3 ate Ol s 5 DA (Cend
dog sbueslal 53 (65555 ey 3l (S8 ol Dlas o S L alae SO ilueslel 3 g S S
S plil gl W @ a5 day o0 B 4 sl sdisands a5, SlssL b oo L G5,
e 3 Shas ) S 53 Jolo 5 el 55 laatd; 53 et Sl ol 4 28Ty 31 S Loses
Ly SV 51 335 bl S e e e (silweslal b S1si3l el (55,5 SLlS 03 5% 0
5 ladlas oS 015 il Ul A s p el e o0l il b BLi,l 53 &S AL
adllans g0 o 5 Sl CS > 5l e GaSUST D 3 1) (Slae el ol gl e
Lol b slacanss sl g 1 dhas ol 45 51 3 Sl Olallas Jpnlly Llesls 13
g#iypju)u)@p@ﬂw,@qw>ﬁf¢wm.mpwb)tgw,ﬁm@‘yj@?
OAXY Y0 L3S S31, bt 5 s g oiisa o ler Ohae iy b

S5 A
e 2 e S el s (ol gy a1 s ST Sl cadllls s e 5
e oalin sl 555 ooy o S5 ay el 00l OLES e b Sl s ) llad e 2y sl gy abie
Gl s o iSJmS Jtls e dhas Sbulsl 5l o3 g SIS = 5 el oyl sl szl s
a3 et L eIl 8 53 5 30 age 2 el abline By ol 1 (6 K0y 53 ol il s
o e L G ) eSSl ) i SOSS an 5 Sl S s dlae ol S
Con 3 05,5 Jbo 5 (gl 5 S 0 LAAT 1) Cundy &S > cpl o) o Jhai 4y I Ll osls 0L )
ol Glaiins Gk Sl S asly SOlal il o sl e sl S glag s ke alS

555 o3lizal g5 (SlaediS 3l as garme Sy s (5| DSl g 5e ST S s 5 355 ST


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

VP Ol g 5le o) oplad egsld 5 S5y b s eyl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

F H

Frank, R.M. (2016). Hamstring Activity in the ACL Injured Patient: Injury Implications and Comparison with
Quadriceps Activity.

Griffin, L.Y., Albohm, M.J., Arendt, E.A., Bahr, R., Beynnon, B.D., DeMaio, M. (2006). Understanding and preventing
noncontact anterior cruciate ligament injuries. The American Journal of Sports Medicine, 34(9), 1512-1532.
Hootman, J.M., Dick, R., & Agel, J. (2007). Epidemiology of collegiate injuries for 15 sports: summary and
recommendations for injury prevention initiatives. Journal of Athletic Training, 42(2), 311-319.

Saki, F., Rajabi, R. (2015). Anatomical and hormonal risk factors related to Anterior cruciate ligament injury in female
athletes (review paper). Scientific and Research Journal of Medical and Health University of Zabol. 6(1): 26-41. [In
Persian]

Loes, M., Dahlstedt, L., & Thomee, R. (2008). A 7-year study on risks and costs of knee injuries in male and female
youth participants in 12 sports. Scandinavian Journal of Medicine & Science in Sports,10(2), 90-97.

Daneshmandi, H., Saki, F. (2010). The relationship of elite female athlete’s ACL injury with their body mechanic.
Olympic Journal. 18(4): 67-83. [In Persian]

Solomonow, M. (1987). The synergistic action of the anterior cruciate ligament and thigh muscles in maintaining joint
stability. The American Journal of Sports Medicine. 15(3), 207-213.

Sanford, B.A. (2016). Asymmetric ground reaction forces and knee kinematics during squat after anterior cruciate
ligament (ACL) reconstruction. The Knee. 23(5), 820-25.

Fakhryan, Kh. (2009). Big book of body building. Shahrivar publications. [In Persian]

Moradi, M. R. (1997). Investigation and Compression of electromigraphic activity of Vastus medialis and lateralis in
selected exercises in healthy people. Master thesis. Health and rehabilitation university. Tehran. [In Persian].45-7.
Escamilla, R.F., Fleisig, G.S., Zheng, N., Lander, J.E., Barrentine, S.W., Andrews, J.R., Bergemann, BW., &
Moorman, C.T. (2001). Effects of technique variations on knee biomechanics during the squat and leg press.
Medicine & Science in Sports & Exercise. 33 (9),1552-66.

Steven, T., & Donald, R. (1999). Stance width and bar load effects on leg muscle activity during the parallel squat.
Medicine & Science in Sports and Exercise, 31, 428-36.

Farahmand, F., Sejiavongse, W., Amis, A. A. (1998). Quantitative study of the quadriceps muscles and trochlear
groove geometry related to instability of the patellofemoral joint. Journal of Orthopaedic Research. 16(1), 136-43.
Jaberzadeh, S., Yeo, D., Zoghi M. (2015). The effect of altering knee position and squat depth on VMO: VL EMG
Ratio during squat exercises. Physiotherapy Research International.110-14.

Boyden, G., Kingman, J., Dyson, R. (2000). A Comparison of Quadriceps Electromyographic Activity with the Position
of the Foot During the Parallel Squat. The Journal of Strength & Conditioning Research. 14(4), 379-82.

Walker, S. (2011). Kinetic and electromyographic analysis of single repetition constant and variable resistance leg
press actions. Journal of Electromyography and Kinesiology. 21(2), 262-69.

Yoon, J.G. (2013). The Correlation between the Muscle Activity and Joint Angle of the Lower Extremity According to
the Changes in Stance Width during a Lifting Task. Journal of Physical Therapy Science. 25(8) 1023-25.

Stastny, P. (2015). Hip abductors and thigh muscles strength ratios and their relation to electromyography amplitude
during split squat and walking lunge exercises. Acta Gymnica. 45(2), 51-9.

Yavuz, H.U. (2015). Kinematic and EMG activities during front and back squat variations in maximum loads. Journal
of Sports Sciences. 33(10), 1058-66.

Caterisano A, Moss, R F, Pellinger T K, Woodruff K, Lewis V C, Booth W, & Khadra, T. (2002). The effect of back
squat depth on the EMG activity of 4 superficial hip and thigh muscles. Journal of Strength Conditioning Research.
16(3): 428-32.

Hessari, P., Rabei, M., Jaafarnejad, T., Hosseininejad. S.E., Anbariyan, M. (2012). The comparison of
electromyographic activity of selected lower extremity muscles during performing 3 kind of popular quadriceps
strength training with different loads. Sport Medicine Journal. 7(31-48). [In Persian]

Rajabi, R., Hadadnezhad, M., Minoonejad, H., & PourAazam, M. (2014). Gender differences in electromyographic
activation of some lower extremity muscles in subject with and without genu varum abnormality. Journal of Research
in Rehabilitation Sciences. 10(1):171-81.

Salehi, A., RahmaniNia, F., & Mirzaei, B. (2013). Comparison the effect of two types of isotonic and isometric
resistance training on untrained leg strength and EMG changes in untrained male students. Sport Physiology. 5(18):
14.

Hermens, H. J., Freriks, B., Merletti, R., Stegeman, D., Blok, J., & Rau, H. (1999) European recommendations for
surface electromyography. Roessingh Research and Development, Enschede.

Kim, M. H., & Yoo, W. G. (2013). Effects of various foot wedge boards on vastus medialis oblique and vastus lateralis
muscles during lunge exercise. Journal of Physical Therapy Science. 25(3): 233-4.

Dionisio, V. C., Almeida, G. L., Duarte, M., & Hirata, R. P. (2008). Kinematic, kinetic and EMG patterns during
downward squatting. Journal of Electromyography and Kinesiology. 18 (1): 134-43.

AttarzadehHosseini, S. R., Ebrahimi, E., Rajabi, H., Gharakhanloo, R. (2006). The effects of exercise program on
electrical activity ratio of vastus medialis vs vastus lateralis in knee close chain. Olympic Journal. 13(31): 41-50. [In
Persian]

Mohebbi, H., Nouraste, A. A., Farahani, H. (2008). Comparison of electromighraphic activity of knee extensor and
felexor in tow squat technics. Olympic Journal. 17(2): 7-16. [In Persian]

Brzycki, M. (1993). Strength testing—predicting a one-rep max from reps-to-fatigue. Journal of Physical Education,
Recreation & Dance, 64(1), 88-90.

AR


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1400.19.1.2.4 ]

[ DOI: 10.29252/jsmt.19.1.13 ]

g3 ) 5 s e Sae 1S ey S b g lie

K&"’&&IQM 1S 5 pSI Cdlad asie L(VE 2 2) 315 50 opa 98 )1 e sl <395 Olal tadlie z» a"h
Gl 8 63 MY-YIONA (05 5 B3,s b s ek 5 lTcadli s OlSul CS o ol aw 3 o,

ye.Yavoy/jsmt. 4.y .\

How to cite this article: Iman Rouzbeh., Amir Hossein Barati., Hooman Minoonejad.
(2021). The comparisons of electromyography of vastus medialis and vastus lateralis
muscles in three Squat techniques of man soccer players. 19(1):1-11. (In Persian). DOI:
10.29252/jsmt.19.1.13.

- )

Yy


http://dx.doi.org/10.29252/jsmt.19.1.13
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.2.4
https://ndea10.khu.ac.ir/jsmt/article-1-297-fa.html
http://www.tcpdf.org

