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Abstract

Background and aim: Low Back Pain (LBP) is one of the most common skeletal disorders, with an incidence
possibility of up to 80% during one's life. Before planning a rehabilitation program, an accurate evaluation
seems to be necessary in people with LBP. With regard to the kinetic chain of human body, any problem or
dysfunction in any part of the chain can cause abnormal function in other parts. Abnormal hip kinematics and
impaired hip muscle performance have been associated with LBP. So, the purpose of the current study was to
compare electric activity ratio of gluteal muscles to tensor fascia lata in males with and without non-specific
chronic LBP.

Materials and methods: A total of 15 healthy males and 15 males with non-specific chronic LBP participated
in the present semi-experimental study. Electromyography sighals were obtained from the gluteus medius,
superior gluteus maximus, and TFL muscles at 1000 Hz frequency as participants performed some selected
exercises and the gluteal-to-TFL muscle activation indices were calculated. Repeated measures analysis of
variance and independent t-test were run for data analysis.

Results: The results of the present study demonstrated that, compared with the low back pain group, in launch,
squat, hip abduction, clam in side lying, lateral step down, hip extension with extend knee, hip extension with
flexed knee, one-side bridge, two-side bridge, and cutting maneuver with elastic resistance, gluteal muscles
were significantly more active in healthy group (P<0.05).

Conclusion: The result of the present study shows that the electromyography activity index differs between the
gluteal muscles and the tensor fascia lata in people with non-specific chronic LBP and healthy people. In order
to plan rehabilitation exercise, the clam in side lying, cutting maneuver with resistance elastic, unilateral, and
bilateral bridge exercises can be suggested to people with LBP, with the exception of lunch and squat exercises.
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2 lliotibial Band Syndrome

3 Anterior Cruciate Ligament
4 Low Back Pain

5 Gluteus Maximus

¢ Gluteus Medius

7 Janda

J Rehab Med. 2018; 7(2): 158-168



ohGea g sé
- =
WYIAYED/YY 205 ¢ Jlo YEIEYEY/ES 1o ko b oobaibl il pojo 35508 & Mive 30 3390)1 VO g p,5'shs VV/VAZS/FD
5 Kadln (5, SWiged ho) b 835y ol (oo 3,3,05 (4l 45 (g lol ansle (19,0 ) p,S oS VENEAIPY 259 o o il
Oh9) 4 el SN 4y dag b (Sogefl ¥ dlas bl Ll Bidod diged plgie 4 Bl g 4 g eyted
333565 & Mien 5 pllis 09,5 53 53 ol lasd 5 (g digel o5 g 53 iad QU] i Wigad (lie Ay (o ted )3 5 diodan
el ol b b 48,8 a5 5 110 el w2 il o2 (292 S > 4 /oY sl g o0 T 50 oS Ll e S5 4 Y
29,5 Y LY 502,50 (6)hud del iy 0p05 ¢ Jlos Yo B VA i dlold (il 5 oyl 4 3959 (sl )lne dlox jl 395 /A ply
Oyt Dy 90 4 okile azm ¥ )3 sl 3)3408 il ©)3508 09,5 )3 B+ YDy 6 twguwgl Sg aeb a0 pe3 350 yaS
2 0l Pl 292y 5 (Sl sladys 4 Ml i g > (2l ol 3,8 4 Ml j8 oS g9 sl
D9 i gt
3 ekl sl izmen 5 <8l ) (Bj5el slaJadlygiuns 5 60 Ll gofl plosl gy 4 s o3 daosls (g pglaex 51 Ji3
o b plsl e Slios plul g9y g s ghen K3)S (pyed 1) Hlai 3)50 Sl yed Sl plST a0y poi cuslie (sl
3 ool b Cangy (59; oyl SS9 90 ormen (s 0l5 dadg ySUl e ()5 Mo g (C95 4 035) i b )5 A
ol Coglio JalS (cly g 0ad By (lefl 550 CMae 4y byre (raw ooy Sl cuai gl o)l (slacdy
5 Cute (o loag Sl cols 3 ad Sl JSUIL g S (bpaY Ll b pogase oy sl odbow b Cusgy o
x589y g Sl (65518 Caa b odla Slai )90 oo 3 e il ¥ 39yl e ol L ik
D92 guueds (SHas (6 yud
SUP-) LugosSlo LwstlS lss Coand elyy Woog il DAL Gl o Kan 5 SV slgiy ol 5 Wy Sl oo
b odly Y5 S yn lSep s g SBgi- as clopols B ond oaniS i e dhis Cils g SBgd cund (GMAX
39S 5 (e Cond) (flojol it o o 4 Jund jio Lo Y0 (GMED) (sgise (ogiils slasg il oo
o3l )18 S5 a5 (JBgh g (Sho Cuand 5 SBgim o8 (g ol B & Cilr (oS g Jld Cuand (TFL) bYLIG j5us

DAL s

W35 (565 58 dovo 1) ey

JUSew o bl b QB EMae g9y g Sl (ol 5 el calie Joe Mae 2Ll ) ekl b e
sl EMG i iloJloy yebaio 4 (MVIC) M gl (o0l (ol yiShis liae ya ¢l (EMG) Y 315 gl Sl
ol 4 SUP-GMAX. (ly aicin (ool (olidl Sl s pbl o G 3 sl & e g (Bolal jguo 4 dlise jn
e agly , gl a8 Jbo o1y ol opeisins] b 53g05] s i ol Mol ] 3l a5 g w508 51,5 yo3 s 3131 a5 gy & jg00
&S blie Coons (solay 4 I 339051 45 391 g0 ol 4 GMED (¢l aicin (o0l [olasl piShas aioly plool gy uiSIs as >
STl g9y yS s 348l g lgad b yglome 40 S Culy g N A isu aS IS 4 faiS 3l g i Cd by

8 Visual Analogue Scale

? Oswestry Disability Questionnaire

10 Electromyography

" Maximum Voluntary Isometric Contraction

* (AA1GT Qb (gl — ele aslibos V5




Published Online: 2017. November.11 Research Article
- -

Sl g JolS piiznsST )3 915 g o)y &5 (gysb 4 i3S Jlael oly STl da 5 Yo Cundg o b (15 sl He oyl
4ol slisl 4 ol cawd 4 GMED (¢l o0 odlit] luss 008 1,0 gley 0 caumsg slp TFL (olp anin (ool (oLl
Jhs! blo amio 3 il p 1y 5o gop yiShs o Sdg0jl b 03l Jl5 STl ds s Yo g SIS asyd ¥O aygly 5o o,
03 (58S le (W 4y ol 8l aSl 5L s adlsl O gl gy p b (uwd Cuoglie L JUs S g Jlnke Sl ule anp> FB) W S
PV Josa) Wby plol 1y o pes & (B3lal Ojguo & 31,8l aiuiiy (o0l)) (LAl wSlas cas JLd 4 .08 Jols lieb] iy

¥ pgigyie Ko Ab S5 g elyem s b pgigyie b S eisesl g oLl e Slojom d92g pas b g £9,d )3 (yed S (93)p0
ST D s o gl b s Ak > e A Sl b oS b b 4 pl5 clitul 4 b mabas oS s Sial b aidy
L olyan S sl g Syl glajl pyed 1o slp 35 P Y Jold Cow o oS Cu ¥ 3 85 (b )b @ pB 2 4 el
Lgy Ojgo & s (oo . 08)5 )18 e de S5 o ule Colpul (ly poigpie 4y o &5 A5 el pgigyie S by
503l plol 1 ) Jods 55 onddily] Cotie Ol yod i S3gejl PALAs a3 3 L5 )3 oy ped b o col il 488> 93 JBlas g 0 1yl
b yn Veee il 5 b e S Sl iy a5 ol syl e

095 9 » GTAT (23ls )y

Jgosh dlawss & 48 13l JI5585 e gllas 3,Skes oaimd s il 5V LSl pl iwe 4y g b3 o i BYLSLS

AN

GTA index: {[(GMED/TFL)xGMED]+[(SUP-GMAX/TFL)xSUP-GMAX]}/2

Db o dmole

B 390 1 Jawgi sudelonl et il pod 1Y Jgun

9031 Cardg CSin Oy yod

o) b Wl slagly 5 lagly b bl c95d i
s 4 LSSl g JUg)S 5 Juale axio > ey
4 o dgejl Gupms 285 18 o b (gl g it
Ao ooy 4 odigdland (gl g Azdhy p5 glr Cuows
2 R ) )50 s g dwm oy g l5 SIS Sl e =Y
YL lagly ()5 )18 oy a2y jae g gl (uslE
15 laplil Lbuls jslite 4 Cuos et pliil pgd il
sshie & pej S D Lol gl 4 Jlals daxio

b g S eade ¢l 5 b bl Jues

2 a2 sho sbagl) g bagly b ol @gpd oulaje
S gk 4ol 2B G o5 b Jlials wxio
ol 88 )5 e s 5l 4y 00 Ly laSlL
b S)p y39)5 Jobo pow 93 JUgyS aoxio )3 bbb oy
Oy Jolie &5 (glaisS a4 odliws] cls j3) (o S
SISl (05 Sl 92905] g 292 2SI oS (gl
a2 el Loy gily 9 oy Jolie & lasss 41,
@b Sl ilge lagily il plosl g (sl
py> Sl VL) 38 CS > glr @ pallls )90

(s et pl

OS]

12 Gluteal-to-TFL Muscle Activation

J Rehab Med. 2018; 7(2): 158-168




Sl (sl o pobolon clSil b 4y g9 (oo
by by 5 )b 4y (33503l (g 3 03 s
e 15 53 g ol 4l e ol 3 50 5
gl 392 €55 rnjy 3 ol s 4l oy 0
WA AL 4S5 Gl Cuows lad pod CutiSTI L Liwlyon
ygo Jgte ©ygo 4 plil p gy & S o S
o 45,5 a5 S e oy S
PEY o1 s 3,8 1yn pne S 3 1, pBY g0
ol 23,8 el s 4 b il p e ypams p
3l plool )L Y 1) Jes

4 pild o
Coglio b glay
S|

Jlio B} 1058 51y 300 (595 3931 B9 iz
Logd .3 )5 )1)8 4l JUS )0 e edgdcus plul
eoilj 30 puiSls sy Av g o) o piSIS a3 ¥ (gl
a5 Lms'v.)yo)”l 8,8 318,500 gb (oYL elgdcws gl
Fle p> pyed g piuj S5 sln ) 298 b S Clamin
G55 dy 30 YU 1)y 365 693l puans -5 1,3l Sidelying
CtE 3l oles b g ST days ¥o el Lol o, oS
Msd 5 S b oolod 3 b asly 3 50 eyl (ol 4
—ab s b S3geil oy Jlasd Glb] 28 Bk sy,
28,5 )18 gl (3,5 )93 jl IS (i WgS

b e g5y (Fo90]) 45 & S @ 905 s
Ol 3 S8 a3 Y0 5 osd S8 a0 A+ clagil;
9 S Candy ) 45 oly 3 STl g GiS 2 Gg
S Jo 3 (3503l g el )5 510 (55, laly S g3 s
@ oh & Glej Ul 39 4 g (3e) 59y bl &S .
09 adgl (pajon 4 CulSil g Ay oS (S|
Ybay 8 s as by o) 3 paSluly i 2
L3y

Sl o 4 @by Ly s Wlod (gl £9,b (ptjg
a2y +) Slogoe (Bl sum 59y 9 sed et &S 2l
2 00 Jobo 3 M5 cd o 2k (o 5 5l pastE
—Cud gl 5o le Bl ol gili g oy 4 pd ¢ Candg
A0 ¥ 5 ol (pisl a0 A el o 55 0igd
a8 gy et > STl g i g2 g (SIS
Sl 85 8 ey o b S (S b (b >
2 5 59y 31 oN 025wk (b ) (Gagajl eigdias
e b 2 eXighans b oy 85 )8 e 59,
Slo (Bb STl g S35 o e

@b

* (AA1GT Qb (gl — ele aslibos \SY




Published Online: 2017. November.11 Research Article
- -

0955 756 (s Sy (i b & g b b odlial Shgmgyals geil ) edls (g Jlop oy sl w0l Ghmgk
5 s ool (1) S slosuSoilal b pslyly o ol J (ciisen (o #) 48,5 o] (0,03 55 5 (39,55 5 o)
lmosls s oalisul Jauwe T 903l 51 350568 0 Mise g ol 09,5 93 ;5 cstiio oy pei & ;0 GTA [a3ls glis awyp sl 4ol
A5 aB)S a5 > [0 (g yboliae pdaw g 8,5 )13 Lo g 4555 390 VY astus SPSS bl 5 b

b 4l

.(p>'/’0) Cuils d9>9 09; 99 O d)‘.)l.'uw U9LO.’ LS’A" 0393

570 505 43 Wino 9 pllws 89,5 SV yiogy g 50T Colaseibio I Jgua

- 3wl Gl oot e Silse .
sline mel .
& 55505 o )

o[oA YE/E /5T YT\ (Jbs) ey

<IYF WY/A- /5T WEINYEV/aY (o sl 15

oI5 VE/TEO/PY VAXYEEN\S (555L5) o9

10 YY/ES AN Y YYAYEN/5 - (atyo sialp SoleS) iy 0353 el

EMias os Jloy culad

u.b}o)'] S Golite (sl yiidsS o Blgi o dunlde (pl LABL 0 Leﬂ 005 duslie BB &8lg 55 Waodls 0,8 Jloys 13 (Bl oy 5 peo
b (i (S salos Sl (slaJiSs (95 52Vlo (sl eyl Gaiod 1 293 plrdl oy g (0903l iz Sl idsS t ctilite
MY 10s Gps 100 sae 55 g s e loa MVIC clls s cllsd polie  covie Sluped b > oMas

29,5 ¥ 53 )50 W5 503103l b il g Jalowi (y9031 43 bgspe (< /+0) (g ylabize phawws 9 F 0 bl ¥ Jgua
e Uy pod )3 343 505 9 b

8yl F (g lalixe)
ol
R yeixegyS Ry 89,5
/510 VWY/YD- WEAY 02 LIGTA
ees s ees & s15bxe pbanw
.Iyos <IAYD SIAYY "

D05 5 33 008 5 ol 05,5 ¥ 3 GTA sl ay Lo ol (YXF) S (slogs ol b oslyly b cognfl 3 oslial b
-0 3l G903l ool @l 4 g L ool T35 usla S isesl 5l (9,8 00 Bl ey sl 08 il il
odliiwl ‘\‘@9).5.39.3 u.usuu u}o)i )I L!bu;).w O GTA uab-L» uslm W)y SR> (FZ\Y’Y/YQ' 9 PZ’/"') S% )l.)L.uo L;‘bj)f
olime coglis a8 b g (Sew¥l Conglio b gloy 4 oyl p pl5 puiomons Sl g @Y cpped jd ol s ygeil ol ol i
3 5 g S oy gl ), S0 sl 6 puSojll b ywibyly oo g0l guls 4 angs b (F=/8V0 g P=o/evt) 54 jboliae o) ol
Jaus T 905l 5l Cotin (pyes 5 40 og,S oo glis awyp (sl ashl )5 (FEAYE/WY g P=2/ovv) 59 jboline (o)lo] s

Ll 0as &3l ¥ Jﬁ_\? 5 O] s a5 0 ealawl

13 Greenhouse-Geisser
14 Bonferroni

J Rehab Med. 2018; 7(2): 158-168



ohBan g )8

= -
160.00
140.00 T
120.00 1
100.00
80.00 Al
i ! a I
60.00 i i 2
I \| 1
40.00 T 1 + I
20.00 ! 1
—
0.00
=Y ER K she w ozils a8 Clam b ss b %S b
5,0 308 & Wino 9 Wl 29,5 93 10 i Wl poi 0 GTA ad Wiy HIdges
5,9 508 &3 Yino 31431 g Wl 51,31 45 Jimo T 39031 gl i€ Jgun
GTA asls
S ldline o= e iy yod
343 305 Sl
[+¥ AN/ \Ai/<d =Y
[ene V/oy YViss Ol gSw!
ofeey FA/NY Y/ Sl Coglio b glos 4 cpwild py o8
fees % AYA/VY Clam in Sidelying
e YNy VY- adybo> Jy
een Ya/.s Y-8 ad,bsy s

3 Dl pbsl n G3g03] 45 sciio i & 3 GTA [adls ol osd o3l (L5 ¥ Jgan 13 a5 Jitue T jg05] zolis 0 a5 b
g3 Jolins 555 6ylol 5 51 glis ol g 3l gl 33,05 & Miso g pllus 09,5 9

Con

shls 513l 55 BYLSE j9us & ogde (wotilS g (oger Slo ugtlS cMae (S8l Colled s dumlie B b 0l adlllas
Lol Jate Mas cllad cuns g bl ol 435 ploxl isuly coio Gliy po3 53 @l B3I L (polaidl e (oje 3)3508
P ok G g LS o Jor S 0265 )3 ohee odimdbls )l dils S5 lsis 4 ol ©Mas o Cusl pe Sz o 5123508
ool Cowd 4 ol ) 5B clacdld cps )3 daplisl 4 a8 gt wismed g S8 gt 4 Sliss clapl] ] g s Jlas]
ool g2 iz sl 33508 098 5l iy (g )boliae o 4y Ml 09,8 0 GTA asls )y 3,90 Sliyjes 3 48 0l (s
o i dybgd @Y lpSl S 4y e i 4 (eSSl oy 2090 cped £ ) GTA (a3l e dmaiily
2,8 iy Calm in Sidelying 5 SVl coglio b gley 4 il pl5 ad b

bYLSE jguis alae 5 o) ()l Glaosins i3y plyie 4 (oSl (woils alae SBed Cuand g ugde (wotilS dlas
Ui S &S BYLSB jpuis alae g ABb s o) (2B odimd S 2 OMAe & (S)g0 3 el oy (JBI eimd S >
9 S8 s0 Sl el (> 53 9l wely Llaljil el 09 Jlb piSuilys Sl ped )3 o3Il Sl Gy 9o e ol (B> oxins
sl pgaie 4 MWogl 5,9,05 o ki plul clacul 4 ot Blgi o 45 3950 Cpuime ol JeS Sy S lsie 4
osttlS ale S Sl b s aly 3 & el o odlitl GTA asls 5 il adllas 5 @die oyl oo cllad
AL asls ool Gl 42 2 g 3o (U BVLBL jous dlde & G |y (ge Sl (oglls aliae SBg Cuand g ugaie
sl Gl cllad oS cunl 4B S el (05 cpl b g pole gk Bly 3 sl JI e Cgllas 5 Slas oximy Lt sl

* (AT (b legly — ale aslilns



Published Online: 2017. November.11 Research Article
- -

Wle s (65 w0 4l p> MS] (el ol sl iseily wolys 5 oyse 5l Wlgi e isily ol el s )3 BYLSE jgus dliae

LS dblie Jole pl b g 005 008 SaS digo opl 10 Wlgi o JWolS cMie cllad Loyl il pl 50 5wl aily JWs 4 1) 353508
Mo 09,5 13 (V Jgio) o gy yr Sl pos )3 UYLED jouts dliae & JolS cMie cullad Couss pols addllas slaaidly yolwl p
oSl culad oy g addllas cpdis dise) cpl jd g bl (gylel Sl glds cpl g D9 ieS Wl D3 4 Cns 3,0 568 @
GTA (23l &¥lie cpl 5l pliSzun )3 oS sis o wiladlyyy pols suboo b alie Jloyes > BYLSE jouss 9 JEol5 oMae

CMae a8 awyp 4 393 adllas o (WAY) )an 5 (Slide die) opl )0l 48,55 13wy 3y50 gl Baind aliie
5 ooge obaidlid 3,5508 4 Mo (5 1800509 (335051 V0 ol 45 3),08 09,5 93 )3 o) (215 slaerimd i g ygSTl
4 3p3yeS 4 Mie 3555 (U5 3 oy e (STl g (ST )08 a5 W0l (LS g2 30505 (9 (5 HIS559 (509051 1O
Ot & barye o 2bj)l pogMe 0)3508 4 (bMine (iSuly 5 (25l 3 2533 St 9 035 yieS b 09,5 Sl (gyboline ko
Clad 3 gy 556 oy b (Y00) phlSen g 52 Moo Jlai 4 (6950 35 oy Juabo OOie €8 & g b
JouS Cadled a8 Jls pd il o ]38l el cMae cullad il pped p3 g By S e g STl wMae I g i
oS b o g Sl opyed 0 JWelS cMae culled e o by cpiored g b oo il odbiwn] Cpis e b dunlie o YL
oS Gy gy B b 0gs G 3 (VoY) ohSen 5 uagsSlo Gmen MMl saalie B wiloipon ¢S b )b &
Jg ) bSs Sy g3 a8 Loy lis loy o JBls a4 1y BYLSE jouss alae culd g (l38l 1) Jels cMae el
b & ogm Sl 5 opte gBslS dlide 93 b Culld ISl 5 I S8 {iSI8 5 s ) oy (s oy
JEol cMae cullad (awyp b (Yo o) o) Kan g gilitol (63 piomen Ml 039 BYLSE jouis dlae cld | jiin (g jboliae
9 ogde ogBals dlde (lp (S pSUl JUSw ately 3 (gybles bt o5 Wl i iSly Slypes p i sese Job
g Sle ogSglS alas (g boline sk &) 4oy STl €8 o ) ugide ugBigls dlas Colld g onls ssalie ugerSle
003 (i el e & g 53 ol 5 650 8 Mt 31,5 lag g1 Lo (V2 V) iS5 el Ml it
I3 88555 bolan 5l 4 aagi b g odlatul a4l ol 5 Sles Cogli g 558 4l Sleiil slp Slg e Sl yed opl &5
S elab oy b (Vo oF) an 5 gl cales 3 MLasl 0lyyas o ) 530 )8 cagit sl conl Son iy
b g Cowd Hloaa b jo oS Sl ped opl 50 Lol lis Wl o8l o b g Cawd Hlea by LS Slojed Job o a5 oy Mlae
oadls yols 3udd alie SVlEe ol 5l plSus a5 o)lil WS &S jgb lan 3g39 ol b Mlail o (gy9 00 s g LS

D905 dunlio pols dalllas gl b 1) Ve ol ol puitans yob 4 le3 cod oyl pls g2 0315 41,3 (650510l 5)50 |, GTA
W ly oo Sle pwgils alae SBgd Coond § wgde LwolS alac oSl el cuws GTA [asls o8 cusls 4y b
opl 3 Pl J4lS eMas Collas 5,Slae saimd s il pYL (asls cpl olise 4> o g md o s BYLEE jguis dlae
(YOY) oo o (s goShs ol 4 sy Wl 51,81 55 iseslys caliseo oy yod VY j3 adld oyl w4 adllae S s Loyl ys
(S ¥] Caglio b gloy dy yzily p pl5 lgSol @Y Jolids Wil 3p0 (sl 539051 )3 Caliske 05 VY 3 GTA [a3ls wyp b
ship hike s b b w@dybogs b qod 595 b oly opiicnST b ol b o)y oeiisnsT Clam in Sidelying o, cpisiol
Clam in Sidelying (gl Vo 355,85 (355 4565 ] Sy oy & Sluyed cpl 3y90 3 1y yasls opl aby coy iy pl8
b oly oyt (glp 00 Gl g9l b oy oS (gl B0 cad by (gl 0% ¢ SVl Cioglio b glog 4 yuildy 8 (sl £F
» 9 SleSal gl YA NP NiKe (ol YA @d)bogs b (sl ¥V b goy islsp o8 (el YV o))y opiSTal (el YA o3 (o9l
plml O 3550 anl (ol SRl jshie a4 o iSOl jed 3)90 3 & W8S donS e cpl @Y Glp W cole
Slyyed e 5 ol ol g 280 o1 51 3505 poglae jobo 4 580 & o5 GTA [asls & casl gllas Sl o5 3950
b coli b oly opiiins] @d by b o Seiw¥) cuglio b olos 4 ozily o8 Clam in Sidelying cls i wyy cov
5 Wl 33l 5wy cos Sluped ) GTA [asls yuols adlas guls bl p MVsssges slerin 1) o3 ool b oy o]
boslos 4 yidldy pl8 (gl VY Clam in Sidelying Sl WA Wl o1yl &S 5oy i 5 cpl 4 (SHi bl g 3)3508 & Mie
Sl Yo @by o (lp YA SV Canglio b gloy 4 by a5 <l YA LClam in Sidelying (ol ¥¥ (po50 553508

[vy

J Rehab Med. 2018; 7(2): 158-168



ohBan g )8
- ]

- 53905l 390 43 (VoY) o Kad g (gl adllas b yols adllas zuls duwslie b .colgSlul (glp VY @Y (slp WV dbogy o
303y 3 Jgl cnyed iz GTA (asls ()5 (85 45 3 L oS g5k 4 )5 3525 adlllas 93 oy (3b5 Gl ol sl
Wi alivs cpl oS 30> 352 SMS] 55 Sluyad (S 3)90 3 45 Nz p2 i ailiieo 09,5 53 (g a3LS ol Yl 5 Sl yes
Blg3 o 5 3a850 90, oddedliiwl LUl g5 Cpimen il calisee dl3l g blyi 3 EMG U (oYU (ol s s @
aw EMG I aiss o) g0 aSo) )50 alte il i ¢ ol ) odel cawd 4 GTA (a3l oo 3 cglis ol s
DY 5 %05 (S5 Blg o 3 D90 ol dgr 0as o3l Giew EMG 5l o)L )Ken g uigeSh uiis )3 a5 Jbs ,d s ool
2 uadls oyl wyp a4 sladlae S ane cpl po Mhasl pols Gadiss )3 eadpll Gluyes )3 (adls ol Glie ,» B3
aulio ol b1y 53,08 0 Mice 09,5 13 odel Cowd 4 ol gy 48 ol 4Bl 15 solaid ]yl (oo 350505 (sl (clay 530l 3)90
2,5

Clam in Sidelying ol ,es oy 0 GTA jasls lp 0+ wollas Jlade 43,5 Jhai 3 b g pols adlllas (claal bl
5 Y plool Lol 8 gty sl Sl o5 plosil ysliie d 3131 ol a1y (Sto¥l Caoglio b slay 4y ozl pS 5 LSS lsSal
blisl b b aigej cpl p» alie adllae (418,55 plosl o a0 |y s (ol 8 cudlly do g5 il oS ol Slogudi 331 cpal @2 ) lsstal
) o a5 4 ()98 dinj (3 (eSS Slalllas plosil Uitelae 555 )5 &

S5 A

33,8 s g Wl 33l (g a5 cpl 5l (Qaoglis (wy 2 3y90 Cyed # (53855 a5 3 b g pole addllas sladidl ulul p ol
Sliyyes pll e polb Smgdy 3l osal Cud & @l 4 dagi Lty S 4 g2l b b sdalite olaild oo
LS dgme sly dSiile Ol ped alool jolaie 4 33l ol 4y 1y SawY] Cooglio b sl 4 iy 8 o Clam in Sidelying
355 i 3 ol)S imsy olsan 3505 e il ol & Syl 5 @Y Sligyad plo] Jg 8 Slaidy (SS508
plxl (Sl pas ol Buiod lacygions | (S Cun (e pol (pl ] J0 pole gl & A d2lge (placodgie |
5,5 Sloiiny g 11 3l IS0 s ol s Liel 53 Wiy e oS adbe s EMG olius dlss 4 bos 5ol
o] Sladss (> g o e 3,8 ookl oan] Glalllas 4> Sigw EMG 68w jl o Kel @jg0 y ¢ uizs jlzel il 31 (¢l

S8 syl ayse 1y 265 oo edliinl il (sladel p o 48T (6,500 Sl ped

SN0 0 g S

— oy Bl e Sl yol 15 0j0lie 5 wlbie o 585 Slainly 4 05,8 e Ayl w8 asl Ll 5l 4,5 sl dlde
35,5 o SIo38 5 155 W5y 5 1y Lo gy (555 plsl > 85 53,8 plas J el

&b

1. Esfandiari E, Masoumi M, Yavari A, Saeedi H, Allami M. Efficacy of long-term outcomes and prosthesis
satisfaction in warrelated above knee amputees. J Res Rehabil Sci 2011; 7(1): 66-73. [In Persian]

2. Balagué F, Mannion AF, Pellis¢é F, Cedraschi C. Non-specific low back pain. The Lancet. 2012 Feb
10;379(9814):482-91.

3. Nadler SF, Malanga GA, DePrince M, Stitik TP, Feinberg JH. The relationship between lower extremity
injury, low back pain, and hip muscle strength in male and female collegiate athletes. Clinical Journal of Sport
Medicine. 2000 Apr 1;10(2):89-97.

4. Andersson GB. Epidemiological features of chronic low-back pain. The lancet. 1999 Aug 14;354(9178):581-
5.

5. Nakagawa TH, Moriya ET, Maciel CD, Serrao FV. Trunk, pelvis, hip, and knee kinematics, hip strength, and
gluteal muscle activation during a single-leg squat in males and females with and without patellofemoral pain
syndrome. journal of orthopaedic & sports physical therapy. 2012 Jun;42(6):491-501.

6. FeRbeR R, Noehren B, Hamill J, Davis I. Competitive female runners with a history of iliotibial band
syndrome demonstrate atypical hip and knee kinematics. journal of orthopaedic & sports physical therapy. 2010
Feb;40(2):52-8.

7. Zazulak BT, Hewett TE, Reeves NP, Goldberg B, Cholewicki J. Deficits in neuromuscular control of the
trunk predict knee injury risk a prospective biomechanical-epidemiologic study. The American journal of sports
medicine. 2007 Jul 1;35(7):1123-30.

8. Leinonen V, Kankaanpdd M, Airaksinen O, Héanninen O. Back and hip extensor activities during trunk
flexion/extension: effects of low back pain and rehabilitation. Archives of physical medicine and rehabilitation.
2000 Jan 31;81(1):32-7.

* (AT (b legly — ale aslilns



Published Online: 2017. November.11 Research Article
- -

9. Grimaldi A, Richardson C, Stanton W, Durbridge G, Donnelly W, Hides J. The association between
degenerative hip joint pathology and size of the gluteus medius, gluteus minimus and piriformis muscles.
Manual therapy. 2009 Dec 31;14(6):605-10.

10. Demoulin C, Crielaard JM, Vanderthommen M. Spinal muscle evaluation in healthy individuals and low-
back-pain patients: a literature review. Joint Bone Spine. 2007 Jan 31;74(1):9-13.

11. Reiman MP, Bolgla LA, Loudon JK. A literature review of studies evaluating gluteus maximus and gluteus
medius activation during rehabilitation exercises. Physiotherapy theory and practice. 2012 May 1;28(4):257-68.

12. Lee D. Instability of the sacroiliac joint and the consequences to gait. Journal of Manual & Manipulative
Therapy. 1996 Jan 1;4(1):22-9.

13. Presswood L, Cronin J, Keogh JW, Whatman C. Gluteus medius: Applied anatomy, dysfunction,
assessment, and progressive strengthening. Strength & Conditioning Journal. 2008 Oct 1;30(5):41-53.

14. Philippon MJ, Decker MJ, Giphart JE, Torry MR, Wahoff MS, LaPrade RF. Rehabilitation exercise
progression for the gluteus medius muscle with consideration for iliopsoas tendinitis: an in vivo
electromyography study. The American journal of sports medicine. 2011 Aug;39(8):1777-86.

15. Janda V. Muscle strength in relation to muscle length, pain and muscle imbalance. International Perspectives
in Physical Therapy. 1993:83-.

16. O'Sullivan K, Smith SM, Sainsbury D. Electromyographic analysis of the three subdivisions of gluteus
medius during weight-bearing exercises. BMC Sports Science, Medicine and Rehabilitation. 2010 Jul
12;2(1):17.

17. Meftahi N, Sarrafzadeh J, Marufi N, Jafari H. Evaluation and Comparison of Hip Joint Muscles Strength in
Female Athletes with and without Non-specific Chronic Low Back Pain. Journal of Modern Rehabilitation.
2015 Apr 15;9(1):23-30.[In Persian[

18. Delagi EF, Perotto A. Anatomic guide for the electromyographer--the limbs. Charles C. Thomas Publisher;
1980.

19. Selkowitz DM, Beneck GJ, Powers CM. Which exercises target the gluteal muscles while minimizing
activation of the tensor fascia lata? Electromyographic assessment using fine-wire electrodes. journal of
orthopaedic & sports physical therapy. 2013 Feb;43(2):54-64.

20. Hodges PW, Bui BH. A comparison of computer-based methods for the determination of onset of muscle
contraction using electromyography. Electroencephalography and Clinical Neurophysiology/Electromyography
and Motor Control. 1996 Dec 31;101(6):511-9.

21. Fishman LM, Wilkins AN. Functional electromyography: provocative maneuvers in electrodiagnosis.
Springer Science & Business Media; 2010 Nov 4.

22. Berry JW, Lee TS, Foley HD, Lewis CL. Resisted side stepping: The effect of posture on hip abductor
muscle activation. journal of orthopaedic & sports physical therapy. 2015 Sep;45(9):675-82.

23. Distefano LJ, Blackburn JT, Marshall SW, Padua DA. Gluteal muscle activation during common therapeutic
exercises. journal of orthopaedic & sports physical therapy. 2009 Jul;39(7):532-40.

24. Ekstrom RA, Donatelli RA, Carp KC. Electromyographic analysis of core trunk, hip, and thigh muscles
during 9 rehabilitation exercises. journal of orthopaedic & sports physical therapy. 2007 Dec;37(12):754-62.

25. Stevens VK, Vleeming A, Bouche KG, Mahieu NN, Vanderstraeten GG, Danneels LA. Electromyographic
activity of trunk and hip muscles during stabilization exercises in four-point kneeling in healthy volunteers.
European spine journal. 2007 May 1;16(5):711-8.

J Rehab Med. 2018; 7(2): 158-168



