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Abstract

The purpose of this study was to investigate the effect of different hip joint postures on electromyographic
activity of selected lower limb muscles during squat's movement. Electromyographic activity of selected
lower limb muscles of 15 healthy male students was recorded while performing a squat with neutral, 15°,
30°, 45° external and internal rotation of the hip. Friedman's nonparametric test was used to compare muscle
activation at different angles of the hip rotation and the Wilcoxon test was used to determine within-group
differences. The results of this study showed no significant difference in the activity of Vastus medialis (p =
0.052), Vastus lateralis (p = 0.102) and tensor fasciae lata (p = 0.193) in squat between different hip joint
angles, but Significant differences were observed in gluteus medius muscle activation (p = 0.001) and biceps
femoris (p = 0.015) in squat between different hip joint angles. Also, the results of this study showed that
gluteus medius to tensor fascia lata activation ratio was significant in squat between different hip joint angles.
squat with the external hip angles can be considered as an effective method to increase gluteus medius
activation and gluteus medius to the tensor fasciae latae activation ratio. On the other hand, 45 ° external
and 30 ° internal hip angles can be considered as an effective method to increase the biceps femoris
activation.

keywords: Surface electromyography, Squat, Hip rotation

*. Hatefimohamadreza@yahoo.com


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

S S 5 e 1 ey 2SI e

PR

bl (25005 5 oDl (5305 3,5ee 3500 ST e 310l S Doty 558 Sy o
Sl Ol 5 S I Gl Sl e il 5 S Sl S (1) el sdlislgnty
5 e GG bl sy Sl 4 EOae o5 g el opl Sl S1L(Y)
OIS 5 GsB slaellas b pis J nl it s s ol DSl 28 s sl glacias s
5 CaeS i boadlen B das o 1 OISl cnl (1S sley sl olSas sl s Il 55 o 5
23 (7)) oS sl |y op el SO et 5 Gl gline Ol el s Sl (S ST el aS
CS > 50 SBg g sl r\JJ\ CMae SIS ples Sl ol oy o4 godmie Slalllas sy pean
Cons 035 Sl 5l Sl Dlides pl 5l Jol s lasstls  &oglize lacand s 5 s iz b IS
Lol 5 2 oS 55 SISl €S > o 3 clas e 5 G (Ol (S als ¢ Joolis
A V) o oyl 05 S blal (V) 4 Cansy 5o uis (£,0) necis Cu;) 08 e Dl Ml le
Seed 55 (N SILE 5 Sl =g (555 SISl &S sl 5 dQ0) ) il Slelisl s i
52 2K 5t clas cle Bl e s Cumbge dad e OLE 4S54l 3pm s 55 sualpd da
Cld Cad 5 emde wsS IS OOae 31 S ey sl Il 45 ol eddesls OLES (glandllas
Conds 03 Bl GRS ES e en Jhade (S 1 L VLl S 4 ke e sSS
Sk S el B ob 51 LOW) S e iy Il s s b bl 4 sl el
SO P e e SIS Sl RIBIL G Jeade 2 e i Ll
3l o S1asl e i g el s S14S ol slenls OLES wamen (18) ol ol s
wmmljsz.(i)sﬁrlg\jj\j&;&ukoUyl»)w@)u&}ﬁ-%"L.ngb.c)t_(w\
Sy Oobis) Comdy altlle ol o a0 yomdy )3 o it e LS e 4 luli
S5 SMae s Ol 53 Sl 5l Sk s ool Sl ol mlS 5 ol el by
landlas S8 5 I pll .(10) 550 b 0 o 0 wstals 5 (S Ble e smal s o5 5ed
Sl il Come wdlas IS ey SISl or i il ol ) e S
calies Glapis s 53 s S pw ey oo Sl 4l Bl cs ST edalin s 3ls DKL CS > s
rmibie DALl Ll 5 o DSl &S 3 b el Ml 1S ilas iUl Sl ) et 55 2
S Sy 2 Shas (S50 58 Slal b Dby e o 5 b g 01,00 5 Ol e el 2 1
s 318 ples S Cllad anslie ol andllas 51 Cods das 13 Lasuil s gbsSS 5 el
sl s s o Jrade s sLlss b OISl oS s Sl el st

a1


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

VP Ol g 5le o) oplad esld 5 (B5ys b s eyl

Y

(e VA=) Il ey (g peils V0 L-B=0/80 5 0=0.05 55 L 5 'G.power il 3 51 eslizul L
Lk Sl o ms 53 (S8 g iy 5 Gk & 3505 Sk 4 ax 5 L SLBLD asdle oS
L}.,.% Cyiead AYY/ASEN /0 el ey Latls AVAVEY/OA 108 VYNAEV/NE (059 Y/ 0 ALV /T o)
Glasbae 3 S 13 0T Jlasl s oKy o mme 6lalT asbcals; p b o hags 3 sl 3 oS Lis
Slaaal s 53 S 3 pde Lo YEIA (s atals T8 VA s o3 BMI (j23ls 2 ol i 44 35,55
zo Solas 0 35 SISl 8 1 plowil 53 SIS a5 w238 obe Vs it el a0l s
el Szl aiil @zl olo 3 55 (asdllans; yo SM2e) SHde Sdscoal dile Jols Giow
>ﬁ4;,;z;\§du&”,>gt;>arl,u\jﬁsﬁf\ﬁ@Lﬂ)wﬁauu@:);@,)ﬂj‘ﬂ@t};
O

(VL) " odl 3 sty (VM) T b gty clas 318 ol xS0l b ol andlas s
51 eslizal b baodeS S i (BF) ¥ ey g0 sl 5 (TFL) “UNLLG 5 55 (GMeEd) o s o 35 518
S sl as s el = s (015l 5aS el bayamed LIS V) odas 31 S ey 1ST1 oSans
SISl o 3 il 3131 6 Glaiss e sls on ol (op e pline a5 i L |, SIS
e (W) s eslinad 5 5 L enlize il LoD b s alie 5l aS 55058 18 055710 (s S oo il
S Jos g sl 3l o 5 3w ol b St slowl 05l 4 35 opl s e ol Ol
(INTCO Juts 5 yan by Ll JS—0 &) mans (las 5 U1 Sl (510835 Il i o s ) T Ly
o «Zomn gy Cooslie EalS (gl Il 3 4 54 Y,00m Lo lass xSl 58 e b3S e akols e eslizud
A S IV ST 5 0t esbas 5 odedl o gy mlae SDie (Gl LS g 3L 3 kS 158
s 25 8 SIFSENIAM 55, bl 0 5 6l ss) 2 i e b G s Loy SUI e
fp Gln 255l 4 Gl s Wy a4 A el s Sl 5l sk 058 Sasie g
& I SHs8 S o 250NN WS a S K s s sl Olsea s S e Sl O
ot i Sl il (gl el Sk dsio Gl s A 2wl O aside gl S s
dmioo o 33 53 b 3l e Sl T dsll 3l bt 53 S Dol 4 () JS) A eslind
Ul bsilse o gs pl 5l 93 s sl (il esls Sl 3 ax js ho auls Gy Laaly bt Ol gea
adlls ool 53 Can i o il slaausls (6, Sl (gl bk cpl (A el S 807 5 Y0 51 0°
Ci Sl s e s sl o Sl (a3 Hio) Lang bt 4 sl o amio (S5, Soge 43 Ly
O BT ol ol bl o s LY 1 Sl 08 > sl a5 S s e gl o Lo
Connd 5 0313 5 Camd s G o (Y) A3 Gl ezl (Kot 5 Il 3 oS (Y0) sls ol Lol

1. G*Power, Franz Faul University 3. Vastus lateralis 6. Biceps femoris
of Kiel, Germany 4. Gluteus medius
2. Vastus medialis 5. Tensor fascia lata

v


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

S S 5 e 1 ey 2SI e

o plonil lp 5 A eals Sl 4 Sl mal Glaids £ koS cpur R m i a3 i
andllan plonil 51ty (YY) i S o ol 3 amis (555 3o L S a 5T e 15 3 (1S ssla g oS0l il
dlie sl 3kl e G Ol e 1S les 2SIl olKaws Sl esliad LMVIC & 5051 68 55 5L ol
s 5 Lol SOl b 55 anloes Ciliis el 5 ksl o SIS nloy S Clld i
e O 5051 5l andllass ) 3o <DLae MVIC (5, So3100 6l .(A) 355 Jsles MVIC I sids ;5 &) gy
Sl el S a5 8 plnil 3 0 Se 4 MVIC 53 cakize a1 (V7)) A eslinad 5 laileud s
(Y8) s a8 s 53 MVIC Olsie 0T Sl 5 Sy 3 gy Sl ad 4ids 5 1SS o o (S
dhae MVIC L3l sl A el 03l oy b b basasl olil gr MVIC il s a5 S
oy (el 53 5 anid ST s 15 5 iS40 ps Coa b Jis 555 b s sl VL 5 VM
Gmed alae MVIC L3l sl 55 o Jlesl 55 U S 53 1 o b o Gisb 31 S50
Sl s @bl (Rl ele e b s o S b S s g 4 canss o3 5 Ll
Sl candy opl 55 3,8 18 ol o 2SI A s g gily 5 iS5 £07 55 Cun a5 J o
T Gk Sl 3 e Sty s Cansy 5 2SI 0 3305 G S s Gl &S J s
Cansy 53 35 1l TFL aae MVIC U551 gl ((O0F) &S o dlesl 02818l Cgr 3 1, o b
258 1B Blo 55 Lol an i, dhde (oS 5 2805 s (S ol b &S s nl e
bl sl A8 e Jlsl on 1Sl S 5 1 a8 b Gk S sl Conds oes
Gk L o Sosesl ol o 407 S5 aS I3 5 ediIS s (Si 4 G3gesl BF dlae MVIC

O 555 0 dlesl 515 plonst g 3 L L

30 15 0 15 30 45 30 15 0 15 30

45 45

30 /——)

wwduwumﬁzdtﬂmu}tym.\p

aA


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95]

VFer Okl 5 ke ) eoled cgysld 5 B5os b s sy

v'iﬁ' Ao A "'M'v\"m“‘W‘l-vaw i AR e Ay )

%Mgd:suégt”gg&t;sfrw.v‘)ﬁ

5 SmslS 5B S 0 il i Sl 4 Sas 1S e Sl ol Lol glaesls
band-) ;s Hz 0+ U Ve Wl sl Loy 5,8 Vevn (ghls paised L8 5 L OlKul oS > S sl
enloes b Js Ao o3 o,z L (RMS) | sdome S0l a0 50 3l eslizal L 5 S (pass filtered
Slie 4 alas s gl RMS sl 5505, slaesls Soe51 o gl csosls 058 5l shanens s S
Se Sl Shos slml Gl e 5 13,5 e (MVIC) ahize )l 510 5l seleenses RMS
ol dlas e Sl Ol ol by s S sl Ve sde s ol sde wae b ST
Cdled Cod alns (Gl romen A3 Ol a e ja s dbde cls ke Sl 51 gds s
Sl Cod e Sl 5 A3 s TFL dbae RMS & Gmed 4.2 RMS Gmed/TFL
Sle s 3l el gadbS Jlos sl A3 s VL alae RMS + VM 4.2 RMS VM/VL

A oslitl 0S5 5 e 2 Osesl 3l Laesls (bl ks sl 5 'LADVIEW
sslial (blal 5 oo 5 bl 5l Gios Sl sdelmsa ol glaesls (SOl Jolond s 325 ¢ o 2 5 shiany
I s g 5 sl Sl 5 oo 5 S0be 51 a 535031 315 505 Sla S35 o 55 61 A
tmglie g baesls w3 0358 Jbo i 4 ar i b eslinad Sy 5l Ogs] 5l Laesls o O3
2l S Sl s b eslinal el b S Lt O30 5l cwd Jemie calises Llss 53 ooLae el

ML?‘ oslaul Q}wsm.:_} QJA)T)‘ u.ﬁjﬁ&j)b Q)Wﬁé‘j M&)‘JL&A UA.J\.:J_B djﬂ)T)‘ J.,pl;—

1. National Instruments, Austin, TX

aq


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

S S 5 e 1 ey 2SI e

WL YY) a5 SPss asli s b 5 o Gho ez EXCEl sl 3 (i 51 Jols pl (slaesls (pizeen
288 A e spse /00 Ll b s 5SS

badl
oSl 53 (gols e sl oS sls OLES ey 3 bl O3l bl G I ol slaesls Lo
il sblss e ol &S > s (P =2 NAY) TFL 5 (P =+ N+ Y) VM (P =+ /+0Y) VL ool
= /[ VO)BF 5 (P =+ /++)) Gmed alae b Ol 53 (golsbae Sosli bl )l 3 95 Con fado
315 OLas i Oga30 51 ool R LS edalin o fuade cilie sLls o DSl &S > 3 (P
SR g feade ol A i laiirss 0o e 5 B o sba Gmed s )l &S
oIB Sl S rmes GOl adllas Sl O CS e 3 er Jeade s Ll
Jadr) 35 503 llss 4 ol on e J15 Y7 5 >l £0° (GLlss s BF ohlas )l
D3 g sbas 3l Sl ol addlas s GMed/TFL 5 VMIVL cl o b alaily s b 510
G 53 S8 Ll g o faie Cilisee GLlgs e Ol &S > 53 GMed/TFL el cons
Jol sdelise b A sdalie on Juade e SUlss (SISl &S = 3 VMIVL ol
ot feate ol clss 55 g5 B sba GMEd/TFL clled s a5 313 0L i 05050

(Y J}J\?) S o C»SJ&-J.});% }QQ'QL;;'_(D LSL"))J‘ “;...

(o1l Ol il 5 800e) o e Ciliin (5155 b SISl 08 o e OB S b s S

Friedman 45°IR 30°IR 15°IR 45°ER 30°ER 15°ER natural gty
p value
/roY VARE YA BN IR VAR £=20E S ERVAT E-0 VAN BRVAT.E VYo /0 VATE VAl VYo /0V oy
ol
AeY Vx| avkesoe | veekessa | v esesa Vo \E YA Ve /oY V£ /0 Oy
oA
e NAYE=V20 i IRVATESVA N IRVATEWIT- I IV VEA S B UVATE ST B LAV L =P B B UVIE B CIY
g
/14y ENR | ek | et | oeYEoNS YYEY DYYEN S WARETVAR e
GYLb
eve® VANZSVANAN IRVAL ESVITN IRVA PESVIR TN BRIVASESVAR U BLLUVIT ESVITI BLLUVITEEVIL B YA FESVIR o
oosed

ot iy Il =IR cos 555, JU S| ER (P<1 0"

b s lsbis oslis = YABER L s lstne &5l =¢ BOER L (s ylstime o 5lis =2 ABER U (g ylsbinn o5l =2 10 5uS 1 5 s O g0 3T

A5IR U s lstae o5t = BOIR L s lske &5l =8 (A5IR

(1l Ol il 2 o S00e) o e Caliin (5155 b DSl 08 o o 53 S0 CJlb o 5 Y sl



http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

VP Ol g 5le o) oplad esld 5 (B5ys b s eyl

VM/VL YUl ) 35 41 ogsde o 55 5l8 Sl s :GMEd/TFL cows i, JU 2l =IR cown i sy JU 2uST=ER P<e 007

Friedman .
45°IR 30°IR 15°IR 45°ER 30°ER 15°ER natural {

p value
—
L
Faseny vesEero | ovoatava | vendeve | G8fyaxkoar | defavkgwe [ deFu skl sa | SA8To vkl vA | T
()
e
Q)
_|
o ATyt A IRVAVE ST IRVIEEEVIT] VY0 VY /04 VAREAZ V/YAE A §
>

oA s 4 Il sy SIS ol
b solsbine o glis = YABER L slskae o5l =€ BOER L (s ylskine &5lis =P ABER U (g lslmn gl =2 10 puS 1L 5 s O g0 3T

45IR | ¢ lstine o5 =F SOIR U (lskme &olis =% A5IR

cou
el oMz 318 sles Sl op e slie slalgnds | oy ol anlllas S G
s mesls oo 5l Juol sdelisey mls 4 a5 b s Il 33 s SISl S e e
Jeate il sUlss 50 DSl S > s el gty 5 edbide estes SOL2e SIS ke S
s 313 ples S b gobline 8b s uais Cunds 55 okl b 0555 lslias s
ol dled Ol 53 Sl pde 4l SISl &S i 53 el 3 et 5 el gt
5 el Jaie SO das S oMas ol Sl el a5 B i5-dsb aaly 4 a5 L odlas
Jsb 2 Ll5 sad DIl S 1 Gl o 53 od Lands ot amlns LS o0y 58 51 Jorde 51 LS
Lol &S = 3 odlae l s o5 ity [lasl s cpl ply ((WVY0) 5,108 30 odlae ol
ool o st (e b 5l (g3l oS das e 0L Slalllas cax ST i b Jumie Ciliies (oLl
Jemio 2ol wsly oo dlas )l 5 8 15 (EES S aond s 0,8 e Liie Cos ) sSTasl oolzs |
53 (Y1) 558 el b Ll ol 5 o odlids sty ahde 5o Jsb bl o o
redlide sty e 315 s iU s g (YY) Lo 50 0L 5 oS Ll et
sy (b 5 s ) Gon Jhade cile sblss s Slo 58 L L 03yl YL oS - s
crl e STl o Sl oan ol shlas s ahiae opl Clad oS sl OLE G cnl 3l Jol ol
53 b 5l ss sead Gaid (pl ) ol il b b paa Ll Al el 5L S 2 0 s 53 adSS
odide sty alae Sl il S e slgiy oS s Sldllas U gdes ol 5l ol slaasl
oo 3 el gty SO Jlysed caae | sl Gl i (See S ool ba
Aon Sos abdae 4 o e S el ST GBI Lol (TAYR) A8 e poae qa L L) dl

Vo



http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

S S 5 e 1 ey 2SI e

sy OlS dae G Olpeas pudbde gty dlae Gl ol allas s camlys e o L 4
Al wd Sl OISl S o 0 Osa3T Slacand s 53 el D gy ahiae 4 ol Sl
Sl S > 55 egde 55 IS e Cllad Ol 3 (olalae Sl 1 (Sl G S ees
SUlss o BVl s aliae lad Olsee )3 (olabns sl Ll gy o Jomde Cilises Llos
e sl Cpanl & a5 b baly fpes 53 i sdalie DKl 08 o o on e il
5 Sl ol sladbestl J 28 ol by 3l o Olpiear Cilise SIS 53 e e 55418
Slallas 31 6ol Jogaddly 353 5 Ll i sebl oot ahecr 3l ly Slacaad 31 Kty izees
23 BVLls, gl 4y Cd poside g8 Sllad (I o & Sl S S b e
Dol Oen 5 plaass ladlas s Laly s 53 (OYFF0 X)) Wlasls p calisen Solee cslbs
e 53 o8 el 5l a3 Jals LB s ol slaan 51 6Kty 5 50l 5 glaasl ;oS L3S
() ol QU508 e ol il Lol Glaal 51 S oS e 055 e sl Soslite (61553
b Spelantl Cpson gldde Sl LU Gl ol S Gl el eddan s b
S8 o Sl e 53 e I 15 o S0 3 5 1 0T e Ve L 35 e
Il Sl e S b s a0 WS e b RS s 5 S e S el
g L) gt a8k 5 50 BV, pes abiae L e 8558 e 5 olantl ol
op Jrate (2ol b5 o3 g 5 BB s BV ses @ e e 55 IS Sl i Sl
S5 b OISl S ol ol 3 SISl S e s s ke s sl Sl e
TRL & cond Gmed dlae 5 polantl Cu s 5 il S J5e (08 G Ol Ll e ol
et 53 s a8 B 3 e g, e saba Sl edias Sl OVae Cupi el IS5 S Ol sea
S GMmed o sass J 48 OMae o g (Dl el b s WL 4 a5ls s sl sd L
(VL0 55l an § L s sl Jeads 53 LS 5530 s ITBS 5PFPS sl J 28 5 ¢ K
£0%sblss s alas b sl LIS S Sl aalllas @L”-" (oriozed el s b daily oo
53 (W) O 5 g baly e 53 3 05 Ghls & Comd p Joaie A5 T° 5
Shlss 03 op Jade Cundy 55 G o sed el dide 20581 Ol oS W S E1S (slanllles
5312355 g Gt opl 51 Jeol o b aS 5,105 (g bsbas sl IS CS o e o 5 Y00
Sy bl g a4 Cand ol 807 wly 55 e ged el dlae Ul a1l o axdlas
s b i o e Gla s b OISl S bl (G ST Jeol il a4 5 L Soles
g Ll andlas cpl Sl ol Sl pl by (l ol jen Gl el SMLae e (ST

VoY


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

VP Ol g 5le o) oplad esld 5 (B5ys b s eyl

wuaﬁd‘dﬁﬁdxk.a&ybycgjj‘ziﬁ@}sLﬁoi@&bébﬁa‘ﬂﬁj&uqb‘}wt{]@uwu&a

5 e et slS e S s a ¢ 3,5 end Olg el 1y Ol el ey
W‘U&qﬁj@&&b}fﬁ‘)‘osm\)wg‘fjwj:m)jw)limw}:ﬂAJW)U‘Yl:.wlj)j...wj
Sl eJ..Z(sbu\ rﬂ.w Q\Jjo S Lags g':"":‘)}:’. U‘i‘ S Jw"cb ol éw‘ OMae LS\AJLK,:« O \6&7-‘.,\3

L;:;;‘-Wjﬁc;;u}@‘&e-)il.gcp% WA :\}lwg@&@ﬁwlﬁwdéuo:bw)

S 95 A

S sl Ol ol asdllas @L., 5,8 15 eslizals ) 4o Suelat jba Sle VUCJ Mas clles

£0° sblss 3 S olansl jsba s ged el abiae Sl 15315 o i xSl

.JﬁyQJM%&ﬁLA}‘JV'OJKJB

1858 g K

&bw

1. American College of Sports Medicine. (2009). Progression models in resistance training for healthy adults. Medicine
and Science in Sports and Exercise. 41(3):687-708.

2.  Ikebukuro, T., Kubo, K., Okada, J., Yata, H., Tsunoda, N. (2011). The relationship between muscle thickness in the
lower limbs and competition performance in weightlifters and sprinters. Japanese Journal of Physical Fitness and
Sports Medicine. 60(4):401-11.

3. Kozak, P. The use of electromyography in angiology. (1975). Acta Universitatis Carolinae Medica. 65:135-163.

4. Pereira, G.R., Leporace, G., Chagas, D.D.V., Furtado, L.F.L., Praxedes. J., Batista, L.A. (2010). Influence of hip
external rotation on hip adductor and rectus femoris myoelectric activity during a dynamic parallel squat. Journal of
Strength and Conditioning Research. 24(10):2749-54.

5. Weber, K.R., Brown, L.E., Coburn, J.W., Zinder, S.M. (2008). Acute effects of heavy-load squats on consecutive
squat jump performance. Journal of Strength and Conditioning Research. 22(3):726-30.

6. Khuu, A., Foch, E., Lewis, C.L. (2016). Not All Single Leg Squats Are Equal: a Biomechanical Comparison of Three
Variations. International journal of Sports physical Therapy.11(2):201-11.

7. Clark, D.R., Lambert, M.I., Hunter, A.M. (2012). Muscle activation in the loaded free barbell squat: A brief review.
Journal of Strength and Conditioning Research. 26(4):1169-78.

8. Slater, L. V., Hart, J.M. (2017). Muscle Activation Patterns during Different Squat Techniques. Journal of Strength
and Conditioning Research. 31(3):667-76.

9. Edwards, L., Dixon, J., Kent, J.R., Hodgson, D., Whittaker, V.J. (2008). Effect of shoe heel height on vastus medialis
and vastus lateralis electromyographic activity during sit to stand. Journal of Orthopaedic Surgery and Research
3(2).1-7.

10. Anbarian, M., Razi, M.J. (2015). The effect of heel height variations on selected muscles activity and joint angle
during squat exercise. Sport Medicine Studies 7:69-82. (Persian)

11. Saeterbakken, A.H., Fimland, M.S. (2013). Muscle force output and electromyographic activity in squats with various
unstable surfaces. Journal of Strength and Conditioning Research. 27(1):130-6.

12. Andersen, V., Fimland, M.S., Brennset, O., Haslestad, L.R., Lundteigen, M.S., Skalleberg, K, et al. (2014). Muscle
activation and strength in squat and bulgarian squat on stable and unstable surface. International Journal of Sports
Medicine. 35(14):1196—202.

13. Lee, J.H, Cynn, H.S., Kwon, O.Y., Yi, C.H., Yoon, T.L., Choi, W.J, et al. (2014). Different hip rotations influence hip
abductor muscles activity during isometric side-lying hip abduction in subjects with gluteus medius weakness. Journal

1. Crosstalk


http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1400.19.1.7.9 ]

[ DOI: 10.29252/jsmt.19.1.95 ]

S S 5 e 1 ey 2SI e

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

-

of Electromyography and Kinesiology. 24(2):318-24.

Monteiro, R.L., Facchini, J.H., Freitas D.G.d., Callegari, B., Jodo, S.M.A. (2017). Hip rotations’ influence of
electromyographic activity of gluteus medius muscle during pelvic-drop exercise. Journal of Sport Rehabilitation.
26(1):65-71.

Roustaei, M.M., Babadi, N., Rahimi, A., Akbarzadeh, B.A. (2016).The electromyography activities of the quadirceps
muscles during hip rotations in closed kinetic chain tasks in healthy women. Scientific Journal of Rehabilitation
Medicine. 4(4):98-106.

Troubridge, M.A. (2000). The Effect of Foot Position on Quadriceps and Harnstrings Muscle Activity During a Parallel
Squat Exercise. Master's thesis, The University of Western Ontario, London, Ontario.

Ninos, J.C., Irrgang, J.J., Burdett, R., Weiss, J.R. (1997). Electromyographic analysis of the squat performed in self-
selected lower extremity neutral rotation and 30°of lower extremity turn-out from the self-selected neutral position.
Journal of Orthopaedic and Sports Physical Therapy. 25(5):307-15.

McBeth, J.M., Earl-Boehm, J.E., Cobb, S.C., Huddleston, W.E. (2012). Hip muscle activity during 3 side-lying hip-
strengthening exercises in distance runners. Journal of Athletic Training. 47(1):15-23.

Bolgla, L.A., Uhl T.L. (2007). Reliability of electromyographic normalization methods for evaluating the hip
musculature. Journal of Electromyography and Kinesiology. 17(1):102—-11.

Choi, B., Kim, M., Jeon, H.S. (2011).The effects of an isometric knee extension with hip adduction (KEWHA) exercise
on selective VMO muscle strengthening. Journal of Electromyography and Kinesiology. 21(6):1011-6.

Irish, S.E., Millward, A.J., Wride, J., Haas, B.M., Shum, G.L.K. (2010). The effect of closed-kinetic chain exercises
and open-kinetic chain exercise on the muscle activity of vastus medialis oblique and vastus lateralis. Journal of
Strength and Conditioning Research. 24(5):1256-62.

Coqueiro, K.R.R., Bevilaqua-Grossi, D., Bérzin, F., Soares, A.B., Candolo, C., Monteiro-Pedro, V. (2005). Analysis
on the activation of the VMO and VLL muscles during semisquat exercises with and without hip adduction in
individuals with patellofemoral pain syndrome. Journal of Electromyography and Kinesiology. 15(6):596—603.
Nathan, A.J., Scobell, A. (2012). How China sees America. Vol. 91, Foreign Affairs. Philadelphia: Lippincott Williams
& Wilkins. 49-118.

Da Silva, J.J., Schoenfeld, B.J., Marchetti, P.N., Pecoraro, S.L., Greve, J.M.D., Marchetti, P.H. (2017). Muscle
activation differs between partial and full back squat exercise with external load equated. Journal of Strength and
Conditioning Research. 31(6):1688-93..

Escamilla, R.F., Fleisig, G.S., Zheng, N., Barrentine, S.W., Wilk, K.E., Andrews, J.R. (1998). Biomechanics of the
knee during closed kinetic chain and open kinetic chain exercises. Medicine and Science in Sports and Exercise.
30(4):556-69.

Soderberg, G.L. (1989). Us department of health, publication human service: N. Manual of surface electromyography
for use in the occupational setting.

Sykes, K., Wong, Y.M. (2003). Electrical activity of vastus medialis oblique muscle in straight leg raise exercise with
different angles of hip rotation. Physiotherapy. 89(7):423-30.

Stensdotter, A.K., Hodges, P.W., Mellor, R., Sundelin, G., Hager-Ross, C. (2003). Quadriceps Activation in Closed
and in Open Kinetic Chain Exercise. Medicine and Science in Sports and Exercise. 35(12):2043-7.

Livecchi, N.M., Armstrong, C.W., Cordova, M.L., Merrick, M.A., Rankin, J.M. (2002). Vastus lateralis and vastus
medialis obliquus activity during a straight-leg raise and knee extension with lateral hip rotation. Journal of Sport
Rehabilitation. 11(2):120-6.

French, H.P., Dunleavy, M., Cusack, T. (2010) Activation levels of gluteus medius during therapeutic exercise as
measured with electromyography: a structured review. Physical Therapy Reviews. 15(2):92—-105.

Selkowitz, D.M., Beneck, G.J., Powers, C.M. (2013). Which exercises target the gluteal muscles while minimizing
activation of the tensor fascia lata? Electromyographic assessment using fine-wire electrodes. Journal of
Orthopaedic and Sports Physical Therapy. 43(2):54-64.

Distefano, L.J., Blackburn, J.T., Marshall, S.W., Padua, D.A. (2009). Gluteal muscle activation during common
therapeutic exercises. Journal of Orthopaedic and Sports Physical Therapy. 39(7):532—-40.

Chance-Larsen, K., Littlewood, C., Garth, A. (2010). Prone hip extension with lower abdominal hollowing improves
the relative timing of gluteus maximus activation in relation to biceps femoris. Manual Therapy. 15(1):61-5.
Maffetone, P. (2010). The assessment and treatment of muscular imbalance — The Janda Approach. Vol. 14, Journal
of Bodywork and Movement Therapies. Human kinetics. 287-288.

Beers, A., Ryan, M., Kasubuchi, Z., Fraser, S., Taunton, J.E. (2008). Effects of Multi-modal Physiotherapy, Including
Hip Abductor Strengthening, in Patients with lliotibial Band Friction Syndrome. Physiotherapy Canada. 60(2):180-8.
Souza, R.B., Powers, C.M. (2009). Differences in hip kinematics, muscle strength, and muscle activation between
subjects with and without patellofemoral pain. Journal of Orthopaedic and Sports Physical Therapy. 39(1):12-9.

/_gt:;.; o1l it e 1S ey iU s (VE00) (UL iy ‘ﬁﬁwt,“;uu,wzuw@“,}

‘5T s A0V BN L0l 5 B0 b s Gasn o et il gLy L ol oS > s

ye.vayoY/jsmt.14.).40

How to cite this article: Mohamadreza Hatefi., Ramin Balochi., Farideh Babakhani.
(2021). Electromyography analysis of selected lower extremity muscles in the squat with
Different hip rotations. 19(1):95-104. (In Persian). DOI: 10.29252/jsmt.19.1.95.

Vof



http://dx.doi.org/10.29252/jsmt.19.1.95
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.7.9
https://jsmt.khu.ac.ir/article-1-420-en.html
http://www.tcpdf.org

