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Abstract

Background: Groin pain is one of the common problems in multidirectional sports. The rate and
complexity of injury result in prolongation and high rate of this injury. However, no study is reported to
accurately examine the muscle activity during dynamic and functional activities. Therefore, the present
study was conducted to compare the average amplitude of EMG (AEMG) and co-contraction ratio (CCR)
of selected thigh and thoracic muscles during turning in individuals with chronic groin pain and healthy
individuals.

Materials and Methods: A totsl of 32 male athletes (groin pain group, n = 16, and healthy group. n =
16) with the mean age of 25 years participated in the present experimental study. The electrical activity
of the Internal oblique / Transversus Abdominis (10 / Tr. A), Multifidus (MF), Adductor Longus (AL), and
Gluteus Medius (GM) muscles during the 11 cycles of gait coupled with turning and the mean muscle
activity and muscle co-contraction ratio were compared between the two groups. It is worth mentioning
that, for a more detailed analysis, we divided each cycle diagram into four phases. Data were analyzed
using SPSS software, version 23, running paired t-test and Mann-Whitney U test with the significance
level set at p<0.05.

Results: The results indicated that in the mean muscle activity (AEMG) during gait coupled with turning,
apart from the third phase (P = 0.70) in the 10/ Tr, a muscle in the trunk [in the third phase (P = 0.27)
and fourth (P = 0.54)] in the AL and fourth phase [(P = 0.96)] in GM foot left, there was a significant
difference in other phases (P <0.05). Also, there was a significant difference observed in the CCR, except
for the second phase (P = 0.37) of the trunk and the fourth phase (P = 0.69) of the left foot in the rest of
the phases (P <0.05).

Conclusion: In individuals with chronic groin pain, muscular activity and co-contraction changed during
turning, resulting in compensatory strategies and movement control defects, which may be a useful tool
to predict chronic groin pain occurrence in players with a history of groin pain.

Keywords: Chronic groin pain; Gait; Electromyography; Co-contraction; Change of direction

\_ J

* Corresponding: Reza Mansourizadeh

Email:rezamansorizadeh92@gmail.com

Research in Medicine 2020; Vol.44; No.3; 503-511 .

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]


http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

ONL0oT S ATV F oA 88

CHas Was Cllad 4l g s o bolpod %8, 0l il w0
@}UUQ& Ls-\v 6)‘5“% ).&Q‘ Gﬁﬂb‘)'&)w Lb)
O s OEs (s e e 5 Sh T s eSS By i 5 SiSa g 0§

VWA VIVElie S gyl VWA F/YYillie by gyl
10N>

S Ngb & Sascad ) ) S8 il 5 Soms ol (2SN Don 6l s 53 b O 3 (S OS50 33 1Bd g Al
B 3565 Shes G dub o8in SVhias SN 535 gy ien) 55 Sellan 3558 s AL 5 gh e g suss S el W 15
See 3\ 23 Oy 5 4 ot SWNas ww\ﬁszw Cdlsd Ol e o\ asdllan (30 1 )y 300 3o Oy ST e 353 (G
Sy g el an 520, Q@\'@ Pl sV 5 0l EST page 3y3

e 35 S5 0 e B (G AP) M as 8 5 (V) S 4 e 05 8080059 3 2 1Y g o allan ) 53 1y g D90
b olan 3 oy S W) 08in n g3 5n Tl ppde 15598 5 SN SIS L pad Dy pgastd et 3l S S Sae S S0
G 1spes 3PS 553 Mot (g Sl 530U b andlia 058 53w B S AN o2 S 5 $Was S Dl 5 3 S5
aps N 50l g 3 2m8) (S S Lsuay;\jwwspss)\;\v)\um\y.ﬁ;Wz:;\s)\?__m)&ﬁ\{e\ﬁu;s)e\w@
Ap <] g stan) 35 Moo g

s g 31 Sl B0 s 53 (PN oo 38 53 5 40 5 b o) o (535 oy 8 9hime Sl Dlje s s s iy
SN\ gl 4y 33 o S e e sE dhias 53 (P 189 e 36 ] o SN 55810 dhias 53 [(P=+ [06) oo 5 (P [YN) g 38 55 a5 5
ey ady )3 o gy (P2 [74) QJ\‘@’-. S gas (P=2[YN) p:)\é):?a@.}g G.p\..m\v.aw oy 03 (P D) LSS s g 535 95 oy S Sle
AP [0) s 395 055 53 1y (6 \Skine 3V

SR &5 Lo (San & 05 2 38 L e (S S x5 e S 0 S e 333 4 Y S 3 16 S Al
B Akl (Vs S\ 53 Oy aST e 3y p\.\:\;_(v_.,,_;\g\») 1P @&é\ﬁ@&\l&x\j‘;d«f sph pea S IS Qe s o\,
S Al )

C_,,P f:_":’ uk_s.p\.:t)\ V.B: s@\ﬁy_\ﬁj}ﬁ\ uoﬁ) e\) uQ\) n\\\.:S Naa 333 d-&:ols olf)‘9

) P L oa, .
ot Qo Pl s £ o9 0 B30 5, S 02

\

J

02 g JUl 4 5l &l 101 il (I Joe o S e g 13 2
Seolish il a8 Jb o o)l wis S p poue Cuow 4 4 gaciaSw
S e oo &y oS ge & (i3 2 b oo S puii)dpd b o
e clad 5 SMac- puae JS b Joe opl &S dF)ag oo adlis Wi
bug & oo gl I (SUFD)3gdre ool cun 5 (ShgyeS cMas
ol J.\o‘.ma » ol 9 ,aL\J] L';SP cdd J‘M dl)f d}f,o (A s
o8 Sl Sl o S eg S & (Pl G2LE o 9
5 il Jled 4 B &S ool il WS slpidiy lasse (V) dguine o3l Sl

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

Research in Medicine 2020; Vol.44; No.3; 503-511

tdodde
O 2l (Hse labing o s SN I Sy oAl 4ol 3,3 5 ol
Sl FR0 (55 ] adlls load )15 s b - sl (Jgh ¢ 51, )
bl o g AliS 3p0 555 S fad o LSG5L 5 as s ¥R s
a5V gb e (V) 1392 005 3,3 Jesio i i 5| i bl o> ¥Y &S
(S5 5 T S o s e Sl s o 5 S 3
295 4 Sl a5 (V) Cusl dlune b (505 PR 5K slopd) 9 g )l
(V)39 prie Sl (5819 cullad (uiliS LS (> 9 (o859 Calld  ails

03lj g yguaio Loy 1) ghmnn Dbwnns 9

rezamansorizadeh92@gmail.com 1S9 S Conny



http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

O 5 (gl Lo yheme [ 040

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

el e 1) (0T S V4T 0 (6

[

Nl

Sy 2> i (bl ey (ioned 9 ML B9 b ey o LS 4l 30
(V)b ansly

V) s5p9 called 5l g b plSin 550 dlis

3 s 3l e el gy sabens oo b STl (956 (59 (gl 41 sl
OO L oo aiely 135> (s wlis

Pl 20 [olual b a3 ¥O ol 10 (il )3 559050l Cand i Cao
5 s par b jldw | i jliel) b)) P Cuglio plys o Jled yuiSTl
N0 b oo ey

ol 3131 el 2959 e

A3 (S JBh) oiph g gloasy » a3l Jlb (UL
.(\\)Ol)@

O ar glas )3 ¥ iSs 55 5998l Cand 0S5 ke

oo 3y LS 4 Mie o3l (glys )3 jlire

(O sl glads s 5l b &8 g5 dllas’

N ALS 45U b Con (o500 Jlod Cuond 3 oy dibl

JiusSul 33

ON)awsds Jlo S SWlg Sl 53 b 355568 asl

(VW) Sbos plsl 15 (88 ¢ jgm e oum o J2o) (omas el

ol o3l el g3 S

V)35 LS ddsles

NS anb b cud (o5 Jbod cCuawd 3 (s ddilo

)i Jlo 6 1 SWlg Sl 5)3 b 355568 sl

) Slos plusl o (5557 ¢ g ¢ e o J20) (omas slaailis

Jie) 38l 3l 3,5 S o 38kt 1 555 8 SKileigm ot 45 0
(AIN3L ol b (e (B9 s cdagilog) Co gl o fgd (5)loss

3 oolatl b g alie (gla g A Slodie adlllae S ulul p ldiges Slses!
39 cpl Sl 33 pite ) B =0 AV bl (6 Sojll bl (00) 5 dolas
JStio el 328 (ol 385 ) ) 48 sl 45 VY L Sogejl dlaws JBlus oS
V8 B sladiged dlusi g (ywyiod )0 g aiod plKn bdigas Jloisl i,
255 V8 5 ((ST1) 203 FIVD g Candlioh duo 3 £V/0 &) Wl 0,5 )3 485
(S1) 203 YYD g Candligh 1o )3 DFIVD &S) LS cyoje 33 & s 04,5
PV

N= [(Zlalpha/z"'zlbem)z (Sl2+522)} /(Ml _M2)2

el g 3 Jolye 0,0 (B> rus g adllas 13 <8 5l L5 o oo
g a5 |y e el g anlinlsy oy SalST &g 4 5 K08 il
oylodd b ywyde Can i oKl imnghy j0 WS dieS Aol 3)90 9 3,8 Liel
.24 )5 \¥V,)-*.IR MODARES REC

g aallas 2 3959 51 ey sla) ol 3ol Jolye (ooled o cnl 1S3 0y 5Y
b plodl 28k Ol 38 S5 g 905l sl g 135 39580

Jio o 3 Splog )l olSis 1 odlital b 3l Sgag Sl clemols
o3 pdiges il d i b 1yl 598 L Noraxon wireless DTS
(613529 58U ) Gy - 08 03latul )0 Y0+ 9 ¥+ I8 ol ilid jlg 392 35,000+
g o g 4l cg0 by Jols a5 Wb e plodl Cavgy 3kl (g5lwolal
g delllas 3,90 4l (3,8 Sid 5 JSUIL 4ol cpl Cungy (35 oo

SSan el g emde wslS g wad (e as ()39l
ge dhie (dly & Sy oyl 4 b plosl (SENTAM) Ly | 1383 550)
@ S y0 dlols b g yloJuo)e jlad a4 b)lS-0)8 a8 g3 (sladg pSUl ¢ gdid

Pilot study 8

5 88 Jl 3 il o (5515 b s onlic L] o (oS
M) ol lis g puMe (@lydd gne cld Gl b gals )3) )l adly
S8 oo S 005 o 5 o 58 OS] W) i i | 35 J 8
ol 350 (SALiS 0,lgd CuiS 3L g pgls g gy 4y 0liiS

s zran 5 ugdd (Ago 5 ogieghl g Sehigl JUyl eMas
2SS i Gl g oo e dlex Sl pgrde agigls 5 gV S
ol 2L o o 5 ol e o s 55 ISt ogln 5 o
(A1 )358 o0 anlin e i 5 0y 0N SlegieS > O s

O Slas 5 Sl culld s SMiae collad 3550 13 coniins dalllas 4> S
Cyo30 9y & Mo 51,81 a8 s o3l i Lol wuts cdly 30 Allis” & Mie ol 3l po
5 Active straight leg raising (V) s (69 )Slas slacus oy dlss
Cond 1 Jola5 355 9 (V) ogiuns ] yoygui  cllad 3 36 (VY) Standing
e ol Sl g epte (sl 4 (g Sl SHas (gile
5 N G (Sl gladdle 3 il 2 ogMe (W) ogae ogilS
(V)0 0313 s g s Lo 5 JLLtSOlS gz pSin 503 (glaCinSe
339 Gl & 38 5 S 50 OS] ) o a8 e gl
egas & T35 0 e Al 45l 5 o gy oo 2 oyl
b3S 3 & 13h Cop e b e (132 Jio 2leidled plKa S
o2 P (VFN)S (oo 3)ly (S plsl 2 gty 39) oy g ol WY (e
i gwlsd (S5 gigw g HSal) MRI 1) ()30 505 (slaaalllae L
3BT &S 5y & WS )38 oy ST 4l b (59, ()5 oy
S5 g g e jrhew 40 )3 Cubgiinl ST (g oyl e gl
& (VV)ams o plis |y anl opl o s 3l i ool b sillas baygzsThl
13l e ol pie 5 5 Sy Sl astas s alg

O b (Hge sl p9 3L 390 cuslio (S Gile Sy a5 g S 2
Sleamsle (S Caz e g G2 Jb ool UF W el allg) b
s yp b e a5 4 a5 (W)l 35 alliS 33§ (Swd cuml Lol
250 sloiS 2 b olyen (b, ol plSin OLE] oo Cud (izran 5 (e
hte SleMbl 4lan (ol 33l o duslie g ) LS oo 3)0 (slls ol 31y
4 ooje 30 LIS ol 3o imen o (S S8 el o)l
o g SMae Clld liae dwslie il adllas I i ol by 20)0] Cawd
Sl 5 sy b olyad o, ol plEin o 5 45 kit Mhae oLl oo
Gl ol as ag pl i (15,8 00 Wl A3l g oy LS oo 3)0 gyl
2G5S Ll Cund g (GMas cdld (:Ske () ALES e 30
s )3 9 Vougad (Ago 5 Vwsinghl gl /Syl JUyl Mae
F oLl o G 9 Dl liee i ¥ wade ugtilS g ¥ sV 95Tl
sl J5S 05,5 4y o i

B by 9 dlge

S5 JWsh sl )55 51,8 YV & (gluslier ahaito adlas (o
S g &) 295 93909 loylre bl g llbgly &0y g 4
03,8 &8y (6505 2yl a2l ol

o0 3y AliS 4 Mive 58l (gl 259 sline

2 (51 (JWsd) Jliss i uls (g slowidy ) a8l Jlb LSk

Internal oblique/Transversus Abdominus 1
Multifidus

Adductor Longus
Gluteus Medius

Mean Muscle Activity

Co-Cantraction Ratio

~N N L B W

Comparative Cross-Sectional Study

UP/:, Wi }2



http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

D5 | edas s el iy 253 b oo o538, oy b sy

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

4 ) b gl e b Bl o o 4y o pp A0 82 L
Cooww (o & 423 A0 890 o o sl I))3 AT L 508 sl g e
015 (b s 3 G5 2 Lol pen (18, oy s (gl ¥ JSE (P 2 0
b loidgeil asn e (sl 5 6 2 o s &y 50l don (3L sl
4 50 g A b lgie 450 40 05 4 15 oS Gl oy
e &85 3185 53 I pd b lyie

SilwJloy sy Alate Sl e 5l odlatwl b o odly Judoo g 4325 slp
oo el 3kl Sy s 4 ke ] b odlizal 3l Sgslog Sl (lp)U o
Wlgzen ool 3l el K00 ke b 4B S i o S slatand
PE N G leg Sl Sl s 2530 oo MVl (gaop lgie @
g & ol M ol paw sradlis o5 i plKin suelcyiise
A5 Ao o4 451;] J}d).é

ildﬂfﬂ[f]‘

AEMG =

where i=0, 1, 2,...,N, N=100 is the total length of EMG data.

(CR- el
'{E'”G.:g-y':::: muscles © {EUG

anfagonist muscles

Clld ggao 1 il Cun Sl 0 Jlos Clld (lie (oSl b s
s 3 01 b jpalcudbge plE VY )3 aulllae ol )3 45 345 g0 iy SHae
ol3 )5 15 390 g 1 AEMG ke g -1 € 015 oo 5 o
P G g (e Clld i sl 5 538> S (el uelTV)
@ 36 0 g (VUSO)AS e 6 oz 2 aylogad Jl plaS” o M oLl
s 5 el 30 015105 gt 2 UnySiben g 15 435,85l lSlis yobo
A asude B e Sl oo

2 g plnl Gid 2 bolyen (13 o) JSow S5 3 B 2 3 o ool b
ol 045 00 s i ¥ S5

oS Lol (58 ol S K4 5 Sl ¥ S

b a3 L co gl log 1 g casl) b Ll B plgie 4 93 5 S 51
wd)S a5 > co gl el g cwly b o B Glgie 4 5 sle g aw B

Maximum Value (MV) 9

gl 3 (o9 pogasce auz Goybo jl Cusgy gl JLal &) yio o Yo 55 0
Coud (p30ml o Jeoly B3 ) (lawg L 51 Y-¥ M) (08 oy 0500
Slp 9 48 4 (5305 o9 9 Jol o o sLad 9 SBg (A 0)0ls B
S S aly )i il o8 (o dass )> L3 (sladg Sl poguide pogils dliae
3 g2 iSl sV 1o aldie (gl -4 o0l 1 )8 o oy S
g o (g Joly b3 (SBo8 pow 4 3 5 () (31 oS g >
orsiaghl g 5 alas gl (V)85 )15 908 szl ygSIol JS g5 5
O3 sladg ySIl b ool Syt 958U S5 1 Gugiseg il Sl JUyzul

0 JS8) (YN) izl 5 olBgse alsd o pols. J5 1yl 5 S Yom aloli )3

123 01 553 oo ) S0

(TN ) Ken g chow sio bl p K Olid glaodls b amsly 40
Eord Cusly sl b &S JolS 5B S, i | jrolcye cigosl 005 pasuis
)9]9 LY L;‘;%La”:ﬂ' 9 t_:L.w Lgl.&wb)l.) (YY)M 433;).]@ » 09; 5.) d‘).g .L.uL;c
(Noraxon, USA IMU (MyoMOTION MRY' i | odlitul b ylojen
(2 Jo) 5 58 8 oo o) oSl o 3 o) (55, IMU i 3
Ml? Lmd.)y:)‘ )] ‘wfp u?c)l l: L)’)A" 9 dL.wl )l o (YY)_\.\D odly )I)S
b oy o dluwg 4 45 VeCM )3 VoCM e (3 D95 pud oy by L
o9 can I odly a8 8 s Jadllygiod sillas (¥ JSE) 059 ok yuuss
4 gy (U 40l by (idp VY Jilo) julegibse
o 239 5y oo 3 Bt ol G5 e yp 5 S b
Phb (S e S5 2 3 09 ketd gzl gy Su g (b3 S el
48,y g0 4y Canly b LYeCm Ve 4l o 35 p08 L Jol S o w0l

ON (0T P AV T o 86 n

.‘./ S0
S,


http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

o 5 SIg Yl SL5/ B-Y

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

el e 1) (0T S V4T 0 (6

[

10/Tr.A: Internal oblique/Transversus abdomins muscle ~ MF:
Multifidus muscle P: Phase

Jbyil eMae (CCR) Lolal pb s jlre Blyool 5 ke ¥ jloges
09l @l & wmdie Gl Ty g (Hse 4 egieghl g 7Sy
& o300y LIS 4 Wi 09,5 F o Ve ) sbajld o a8 o i g logs
(PS+/+0) 32 plls 09,5 4 G (558 (ool o (5 oline )90

(] o o lns Sl g (S Y Joged

Doeeandife, & Odak., 5

0.6

0.5 * * F

0.4 I !
103 L]
0.2

0.1

0

CCR.T-P1 CCRT-P2 CCR.T-P3 CCR.T-P4

(0 +2P) Jlo g p50 3)3 iS4 Mise 09,5 93 oy lolime EMSI*

CCR: Co-Contraction Ratio P: Phase  T:Trunk. I0/Tr.A to MF

5 oY HeShl cMae SMae el jlee Glpol 5 (Sl o ¥ )loged
ol 1y s 2 bolyes (8 oy (85> 56 o 3 1yl by (ogmde (oglS
Oygo & S clojls den )3 a8 3l Lis (ool ot g 555 ol amd e
el Sl (PS/40) 29 glite 09,5 95 o SMae el g blixe
oo 3y AliS 4 Mo 098 3 (> slajld dan 3 WSOV jeShl Mae
P oogde ogls (Gas cld (Sl primed 9 392 ol 095 I ity
56 50 Lol gy Il 09,8 1y (o0 53 LS & Mo 09,8 ) ¥ 9V (glajle
IR O&XWJ‘\G 9\” s

5 oY HeShhl eMae Mas cllad e jlre lysdl § Kk Y 3505
Cwly b e (ool

(0 +2P) Jlo g 50 3)3 ALiS 4 Mise 09,5 93 (s Jloline BN *

AL: Adductor Longus GM: Gluteus Medius P: Phase R: Right
Leg

5 & oy 55 6t (LB o oo il 5 Sl 55 F JSC5
“ole 92 o)l @l & Ama e i |y (S B oz 3 sy (sl 3 osnte
095 ¥ 5TV (slajl )3 ()bline ©yg0 &) (SALE] o Capus ol (L5 g
G 2l V56 50 b opl b (pS0/0) 39y yideo Mise 09,5 b duwlio > S
(PS++0) 3¢yt Mine 09,5 )

4 oS 5l EMas ol o Cod lime Bl 5 Sl ¥ g0

2SS aleg xSl slaodly Jdoo g g S aoby oled canl S5 LLS
.15 pbosl (MathWorks Inc., Natick, Massachusetts, USA) Lo )l38lp 5
& 45 e (o g Cul)) )b 9> Gygo 4 MF 5 I0/Tr SMae b
258 5 5 5 Cady ol (ke

Jloy @i il sl Shgapmls ogesl J el soans b ogesl il
lp Jis 5 o9l 1oy sl i) Gl o oseil 5 5 Laesl
S5 el LU slooals gl -0 ookl Wl 69,5 53, AliS” & e 09,5 duusldo
Jley 5 ad oslizl g -olegs igol 3l (295 o B! dglis
o3lizl (g lo (slaodls o g 555 (¢l Inc, Chicago, IL(YY) aseus SPSS
b a8 e 30 o yd0 6 (ol e A

HEPVE| T

Sglds 459 9 98 ¢y Hl3 1wl 0 0 LS Y Jgdn pd S8l S 000 sla Sy
wl.b 3?5 09; 53 o= d)bt.v.n
35 b dgejl Claseio ) Jgio

Joro Syl (Sl

4 Mo 095 P-Value
s BSOS (n=16) o 09)§
(n=16)
(JW) oy Yolos vivs Yo/va v/ ./5
(o) 28 \Ya/os v/aF wa/yE¥/.¢ -IVo
(pSshs) cjs | YWYOEs/¥Y VU/SAES/AD /0¥

ol loline PSe/o e > Coglis
gl odas das gl e Glpul 5 oSlke Sy jbse
B ke i egad g g Lesheshl gl Sl
bl ogefl @l e Gl 1) i b odhes (38, ol (S
dodr SMae collsd j> (g)olize gl cpouw jlB il e 4 aS ol LS Jdwner S
@9 B 5l e 4 b > clajl dan (3 .(DS/40) 313 3939 09,5 93 oy 6
Sroml as clsd e )bline ©ygo &) (paje 3,3 LS 4 Mise 095

Ll Wl 09,5 b duglie 4
[ Sl Jb ) oMise SMie el lsso Jlone Gll 5 5 Solio ) logad
(i bolyen (8 ol pln (gid (ge g (ginaghl poygu

*

(0 2P) Jlo g 30 3)3 AILES &y Mine 09,5 93 (s lolime VS| *

< .

L}‘/‘%/’ !2



http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

DAl eMas s el ie S  b olyen 538 oy b sy

[|>own0aded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

S blize & yge0 ds G () pgww 56 55 Lol (PZ/+0) il Mivo 09,5 4y s
35 odnlie  SWBT Jlas 518 55 9 dPS+/0) dgr st Mive 09,5 5

tr osSY g51 e L] b o e Bl 5 i g
w2 b pege ol

(0 +2P) Jlo g 50 3)3 ALiS 4 Mise 09,5 93 (s loline BN *
CCR: Co-Contracton Ratio  H: Hip.AL to GM  L: Left Leg

(8 S ol g Ly
oMas pwolaled cand g Mae Collad e duslie pobs Guivs Bia
oy oly pl&i Wl ol 8l g oy LS yo30 3)0 ) Mo 31,81 5 ) 5 A Cociin
el (lin (9 08 (S gy ol (ol sladiBl 292 (452 b oo
45 ) g (Hse b ogiagl g i Sebagl JUyal @M (Sl o
oo gl L SV gl e (LUl oo liee g clled (Ll
o8y oly plia pllo 31yl &y s AliS” y030 350 4 Mo 518l 13 s Juatio

g i b ol jen

[ gl Jb ) cMite ol o s g M el oo cdllas oy 5
055585 L posSY Sl e Mds 5 45 ) g (g b egiregl g
Ot 2 Lol yen i3y oy 5SS WY 3 (8 B o )3 oy Jeae 3 ogute
Jbyi) e b ol oS 3l L 09,8 93 cym Amalie gl - b))
P56 12 & (5 > Slojlh dad 3 ugad (o 5 ugisenl g Syl
@5 Grimen () 51503) 392 Mie 095 1 s (g )bline 50 41 J 28 095 3
oo & giroghl (g i Sebagl JUstal (Sl o (Vb s 51 (S
AV J1ag0) 392 AlLES (3030 3)3 095 &) Cud S 09)5 )3 (gied

o5ElS g eV gl cMde cllab e dulio I ol b rizmen
I olis eMas ol (oLl ob s (izned g G g Cusly Sb 2 e
a3l g 392 LIS (aje )3 4y Mtwe 09,5 13 (pugSY Sl abiae (VL el
(0 Y Jlog03) ol (o0 3)> AliS 05,5 13 Vv uaiianl B 55 5Ll w2 Capund
v¥):(ormattedCitation)(Yf) el i g S oy oo bloyl 4 a5 b
g & G5 Pl 5l gy JEI )3 oe W18 ) e gllao 3 Slac
5 SwlSagn 2l w8 oy eMae el ) P13l (uSepy 5 6
Lol (o 1 (YB)3,3S o 3l (Sl il g (oS5 08 4l 93 1 3Shos
568 G g 38 20 LS 4 e ol 3l (g 00 ol sla i

(V,Y5) 50035 0,01
68 Dl oo i85 Jb slacS > pllin & gl s alox )
0505 5 g (e gl e Sl J gl @M il (oS
9 ub Jade )3 95 @i 5 (S Sl S Comal & g At (ugpide
4 Mise 331 ) Jb slacS o pliin ©Mas (pl Cllid (o) gy Jabons

VYY)l oyt slagmwyp 40 5l 5 Allas

4 ogaghl gy g (2B g Bl s (i IS
Hgo dhae g wmd o pldl ) (i3 2 Joo a8 ol shpsind <S> g
ol i a8 i (gl amaslin] O oo 2 So (g
Jos i pBB pugasd (ge dlae uslio cllld g (Ve VN2
A2l O (gt wul U (pgnsld ) (oS5 blo e cilbis g
Jbst) e el sy siaS ) Sl o adllas gl ol (1Y)l
3 s s geds (gilS g (ogied (Ao oginngh] oyges 5T Syl
gl A3l & Cand ly LIS o0 00 4 Mo

od 03l s ¢ Sgy0S O )3 (ugdd (g dlde (i Cuonl 3924l

9 - Conl danly wginog il o jous 5 dlae clled 4 dliae oyl cylled oS cusl
B g s g (ge dlde gl ojgusy dlas cuslie cld
ol (PN il (53 & (G608 CiaS snimacls plyis 4y 295

Stance 10

Cusly gb pogde pogilS

*

iyl

(0 +2P) Jlo g 30 3)3 AILES 4 Mine 09,5 93 (s holime VS| *
CCR: Co-Contracton Ratio  H: Hip.AL to GM  R: Right Leg

o5l 5 s HeSTal Mae  Maae cullad jlas Bl il 5 1. Kike O Jloges
L5 JBtuwsm 5 90 ]] s o8 w3 g0 (M3 |y (S 2 SBF 31, o (sl pagate
4 Mo 09,5 0 oSSV el CMae cllad ke F ) (slajla po S ol
2905 ybline ¥ oV (slajls > B! pl ol dgs S 09,5 5l yidias (gylolize < jgu0
Sy Cllid (e pogitlS (J5S 09)5 3 Vg) (slajlé 3 oS ol o lis gl
56 )3 Lol (Pe/00) 34 Jolime Hlade !V 5B p3 oS cusly Mise 09,5 4 Cornas
3¢9 u_‘iy.ol P)LQ& )lB 5 Lol ((pS~/'Q) dg yudw MA.AA 59/5 5 )L\.a.o U"l Pow

sl

5 oS 13l e idlde called iwe ume Gyl 5 Silio 0 Jlage
2 Sl pepde pgls

il Dl

(0 +2P) WJlo g 50 3)3 AILES 4 Mise 09,5 93 s Jholime EMS|*
AL: Adductor Longus GM: Gluteus Medius  L: Left Leg
4 oY el wMae oldl pp Cuns Hle Bl 5 (1 Kke £ jlogas
-0l 52 9ol @l ama e i ) (S BT 3 ca gl 3 pognde gt
Syube (2Ll wo (g )blns g0 4 pllu 09,5 Vg 56 53 &S0l Lt iy

Ooemipdfay £ pJafay f

00

N0 A N Y o 85

~‘~/. dop b
S,


http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

Ohen o SJg )Yl SLs/ 042

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

el — O 0 LRI VNI

[

P 2kl o2 ol s BB plie 42509 1S il (G b o g
oogiregl gt 1Sl JU ] G 5 d S100,8 g I3l 45 5
o2 il ] ol dgputio Cond cpl oI5l Jg g0 blixe wodid (Jge 4

o el Jolo bas gly Sl oplpl s 4 uls a5 g o) o olal
30 ol oo (Bl ol (Y WS o 5wy g (VYNLL s s
55 sy 3 ol Sn gy o3 oo Sl il e 5133l i
39 g il algs )3 03g3 g b L Ll dude ot fuade 0l 4l
(shate G55 93)0 Cumdy AL Cas sy Jubows 9 G bae (55) (L]
(F)o) (s slaetingly 4 5l 45 395 o o gl iy g
S 5l 5 e alld e > IS5 ol s adlhao oy ol
3505 )8 sl ol Gyme 2 b oy LS 20 dils o SUS3l el (Koo
$lg5 o SleMbl opl . amd g LIS ol 0)bgd 98 5 b5 po3e Ceows 4 )y
33 4 Mo A3l (o 6o g (e clld 5380 (o) Cuel SOy
oabae SISl el e 5 Bing B3 sl (Sl ) o LS
28l Waddlino Jiad g9, Jl hay slowtb)) sl comma 5 259 44 58559
Sl oa g (SMae i e oy 2z pa 08 (i LB b obL »
e lfin e b oo oy s U S8 sl
LS (8 ygmad Jolge w)yp d ol (claddllas )3 dgidne dlpitny Lol S
573 4 a3l 55 (SsSa b ol bLs) 5 oy g 45 Ve (St wculled
RYWPVES VIS W v NP W g

:Gﬁ‘b).ﬁ 9 ,S.«J
ibghy 4bybl 5l osd zlpuwl Cledbl sy wlel p sl dlie
wleialy & odljsypate Loy (855 (il 13 wlid) ghaio
slo gdgejl olos I nd e eyl oKl > Wedla) el s

S oo Syl Suwlue W3S 5 en pobe i &S ouiS Sy

Pl o295 2 1 453 SShisnS g B s 02 o
ol 2 5 (1) oyt (e el pla 388 5 (1) (pizaghd gy
).u dA.’?U L)" C)LJ Lilools UL"‘) ]) (\\N Y’Y)M 9 UASJ-‘S)‘»S (ﬂ Y;)@L"@

.,\,.wla WJL» o8l 4
“GreS Ol gl i WIE (o egde waBslS dlde 5 Sb
EMae SaS @ dhae pl Cul odd 02l (lis &S (gyeb @ il ash K
matched controls. 4 and(\Y).iS' o (515 sl> (5,58 I) HoleisS jI K- (5 508
RESULTS The gluteus medius to adductor longus activation ratio
was significantly reduced in subjects with groin pain when the
b uizmen .o, 0) > P LSYY = injured leg was either moving (F
e i 239 Gl 5 69513 gt Sl 4 e ) ol
gdise 039381 (3 (g ply (e B (ot Clled I )L 3l (ol oS 298
g oot ogslS (e (I 295 48 ol (L liiore bl (e 3
o35 55 cl  Jg coml 13 i 551 S Sy S35
bl b e plin oY jeShl alae &5 woly L gols (VYY)
slial 315 Wlgie SMae clled yolial sl b a3l (6 i collad Mise
5 sl s 3 1 Sy Jlais) 508k 33 51 630 gl ol
(19393 e 43 Caledyd 5 6N g e (Silogar Sl s ol dlete g
5508 5 ()48 15 810 cins 5 (5,50 351 ol sl o5l
2 gy canlicl g5 5 5 (5585 D3] e 5 5 (FIT) 8
&S (1D)395 e ol slaygSTol 9y oyl Sl &2 Slgise (g o
female; V(¥5) g5V eSTal VY by sl 4 poxie LS Collabd g oyl il 53]
ol 58 MRI yy0las 4 355 (YY) gy o lodl g years Y5 median age
& Mo 18l )3 o8 oLl pb g cullad 3539 b (VW YV)Slaly oLt 1) oM
J8 g casly b 3 o> S8) i3 g2 5l et S P ) ALEST (a0 50

Kinesiophobia 12

F 7%

l. Thorborg K, Rathleff MS, Petersen P, Branci S, Holmich
P. Prevalence and severity of hip and groin pain in sub-elite male
football: a cross-sectional cohort study of 695 players. Scandinavian
journal of medicine & science in sports. 2017 Jan;27(1):107-14.

2. Werner J, Higglund M, Waldén M, Ekstrand J. UEFA inju-
ry study: a prospective study of hip and groin injuries in professional
football over seven consecutive seasons. British journal of sports med-
icine [Internet]. 2009 Dec;43(13):1036-40. Available from: https://
bjsm.bmj.com/content/early/2016/10/06/bjsports-2016-096050

3. Mosler AB, Weir A, Eirale C, Farooq A, Thorborg K,
Whiteley RJ, et al. Epidemiology of time loss groin injuries in a
men’s professional football league: a 2-year prospective study of
17 clubs and 606 players. British journal of sports medicine. 2018
Mar;52(5):292-7.

4. Smith JA, Kulig K. Trunk-pelvis coordination during turn-
ing: A cross sectional study of young adults with and without a histo-
ry of low back pain. Clinical Biomechanics. 2016;36:58-64.

S. Ventura JD, Klute GK, Neptune RR. Individual muscle

Enthesopathies 11

contributions to circular turning mechanics. Journal of biomechanics.
2015 Apr;48(6):1067-74.

6. Arias P, Espinosa N, Robles-Garcia V, Cao R, Cudeiro
J. Antagonist muscle co-activation during straight walking and
its relation to kinematics: Insight from young, elderly and Par-
kinson’s disease. Brain Research [Internet]. 2012;1455:124-31.
Available from: http://www.sciencedirect.com/science/article/pii/
S000689931200515X

7. Rosa MCN, Marques A, Demain S, Metcalf CD. Lower
limb co-contraction during walking in subjects with stroke: A system-
atic review. Journal of Electromyography and Kinesiology [Internet].
2014;24(1):1-10. Available from: http://www.sciencedirect.com/sci-
ence/article/pii/S1050641113002484

8. Mengarelli A, Maranesi E, Burattini L, Fioretti S, Nardo
F Di. Co-contraction activity of ankle muscles during walking: A
gender comparison. Biomedical Signal Processing and Control [In-
ternet]. 2017;33:1-9. Available from: http://www.sciencedirect.com/
science/article/pii/S1746809416301884

9. Janse van Rensburg L, Dare M, Louw Q, Crous L, Cock-



http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

DY+ [ edas s el ie p 253 b olyed o538, oy b sy

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

roft J, Williams L, et al. Pelvic and hip kinematics during single-leg
drop-landing are altered in sports participants with long-standing
groin pain: A cross-sectional study. Physical therapy in sport : official
journal of the Association of Chartered Physiotherapists in Sports
Medicine. 2017 Jul;26:20-6.

10. Neumann DA. Kinesiology of the musculoskeletal sys-
tem-e-book: foundations for rehabilitation. Elsevier Health Sciences;
2013.

1. Cowan SM, Schache AG, Brukner P, Bennell KL, Hodg-
es PW, Coburn P, et al. Delayed onset of transversus abdominus in
long-standing groin pain. Medicine and science in sports and exer-
cise. 2004 Dec;36(12):2040-5.

12. Morrissey D, Graham J, Screen H, Sinha A, Small C, Twy-
cross-Lewis R, et al. Coronal plane hip muscle activation in football
code athletes with chronic adductor groin strain injury during stand-
ing hip flexion. Manual therapy [Internet]. 2012 Apr;17(2):145-9.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/22306511

13. Franklyn-Miller A, Richter C, King E, Gore S, Moran K,
Strike S, et al. Athletic groin pain (part 2): a prospective cohort study
on the biomechanical evaluation of change of direction identifies
three clusters of movement patterns. British Journal of Sports Medi-
cine [Internet]. 2017 Mar 6;51(5):460-8. Available from: http://bjsm.
bmj.com/content/early/2016/10/06/bjsports-2016-096050.abstract
14. Birmingham PM, Kelly BT, Jacobs R, McGrady L, Wang
M. The effect of dynamic femoroacetabular impingement on pubic
symphysis motion: a cadaveric study. The American journal of sports
medicine. 2012 May;40(5):1113-8.

15. Ryan J, DeBurca N, Mc Creesh K. Risk factors for groin/
hip injuries in field-based sports: a systematic review. British Journal
of Sports Medicine [Internet]. 2014 Jul 1;48(14):1089 LP — 1096.
Available from: http://bjsm.bmj.com/content/48/14/1089.abstract

16. Thorborg K, Reiman MP, Weir A, Kemp JL, Serner A,
Mosler AB, et al. Clinical Examination, Diagnostic Imaging, and
Testing of Athletes With Groin Pain: An Evidence-Based Approach to
Effective Management. The Journal of orthopaedic and sports physi-
cal therapy. 2018 Apr;48(4):239-49.

17. Weir A, Brukner P, Delahunt E, Ekstrand J, Griffin D,
Khan KM, et al. Doha agreement meeting on terminology and defi-
nitions in groin pain in athletes. British journal of sports medicine.
2015 Jun;49(12):768-74.

18. Taylor JB, Wright AA, Dischiavi SL, Townsend MA,
Marmon AR. Activity Demands During Multi-Directional Team
Sports: A Systematic Review. Sports medicine (Auckland, NZ). 2017
Dec;47(12):2533-51.

19. Letafatkar A, Rajabi R, Tekamejani EE, Minoonejad H.
Effects of perturbation training on knee flexion angle and quadriceps
to hamstring cocontraction of female athletes with quadriceps domi-
nance deficit: Pre-post intervention study. The Knee [Internet]. 2015
Jun;22(3):230-6. Available from: http:/linkinghub.elsevier.com/re-
trieve/pii/S0968016015000149

20. Delagi EF, Perotto A. Anatomic guide for the electro-
myographer--the limbs. Charles C. Thomas Publisher; 1980.

21. Marshall P, Murphy B. The validity and reliability of sur-
face EMG to assess the neuromuscular response of the abdominal
muscles to rapid limb movement. Journal of Electromyography and
Kinesiology [Internet]. 2003;13(5):477-89. Available from: http://
www.sciencedirect.com/science/article/pii/S1050641103000270

22. Mo S, Chow DHK. Accuracy of three methods in gait
event detection during overground running. Gait & Posture [Inter-
net]. 2018 Jan;59:93-8. Available from: https://linkinghub.elsevier.
com/retrieve/pii/S0966636217309657

23. Du W, Li H, Omisore OM, Wang L, Chen W, Sun X.
Co-contraction characteristics of lumbar muscles in patients with
lumbar disc herniation during different types of movement. BioMed-
ical Engineering OnLine [Internet]. 2018 Dec 24;17(1):8. Available
from: https://biomedical-engineering-online.biomedcentral.com/arti-
cles/10.1186/s12938-018-0443-2

24, Redmond JM, Gupta A, Nasser R, Domb BG. The hip-
spine connection: understanding its importance in the treatment of
hip pathology. Orthopedics. 2015 Jan;38(1):49-55.

25. Bennell KL, Hunt MA, Wrigley T V, Hunter DJ, Hinman
RS. The effects of hip muscle strengthening on knee load, pain, and
function in people with knee osteoarthritis: a protocol for a ran-
domised, single-blind controlled trial. BMC musculoskeletal disor-
ders. 2007 Dec;8:121.

26. McCarthy Persson U, O’Sullivan RM, Morrissey D, Wal-
lace J. The ability of athletes with long-standing groin pain to main-
tain a stable lumbopelvic position: A laboratory study. Physical Ther-
apy in Sport. 2017 Jan;23:45-9.

27. Bergmann G, Graichen F, Rohlmann A. Hip joint contact
forces during stumbling. Langenbeck’s archives of surgery. 2004
Feb;389(1):53-9.

28. Ng JK, Parnianpour M, Richardson CA, Kippers V. Func-
tional roles of abdominal and back muscles during isometric axial
rotation of the trunk. Journal of orthopaedic research : official publi-
cation of the Orthopaedic Research Society. 2001 May;19(3):463-71.
29. McGill SM. Electromyographic activity of the abdominal
and low back musculature during the generation of isometric and dy-
namic axial trunk torque: Implications for lumbar mechanics. Journal
of Orthopaedic Research [Internet]. 1991 Jan;9(1):91-103. Available
from: https://doi.org/10.1002/jor.1100090112

30. Hides J, Stanton W, Mendis MD, Sexton M. The relation-
ship of transversus abdominis and lumbar multifidus clinical muscle
tests in patients with chronic low back pain. Manual Therapy [In-
ternet]. 2011;16(6):573-7. Available from: http://www.sciencedirect.
com/science/article/pii/S1356689X11000804

31. Hides JA, Brown CT, Penfold L, Stanton WR. Screening
the Lumbopelvic Muscles for a Relationship to Injury of the Quad-
riceps, Hamstrings, and Adductor Muscles Among Elite Australian
Football League Players. Journal of Orthopaedic & Sports Physical
Therapy. 2011 Oct;41(10):767-75.

32. King E, Franklyn-Miller A, Richter C, O’Reilly E, Doolan
M, Moran K, et al. Clinical and biomechanical outcomes of rehabil-

itation targeting intersegmental control in athletic groin pain: pro-

ON (0T P AV T o 86 n

.‘./ S0
S,


http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html

e 5 SIg Yl SLa / OV

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-05 ]

el e 1) (0T S V4T 0 (6

[

spective cohort of 205 patients. British Journal of Sports Medicine
[Internet]. 2018 Aug 1;52(16):1054 LP — 1062. Available from: http://
bjsm.bmj.com/content/52/16/1054.abstract

33. Maffey L, Emery C. What are the risk factors for groin
strain injury in sport? A systematic review of the literature. Sports
medicine (Auckland, NZ) [Internet]. 2007;37(10):881-94. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/17887812

34. Lindstrem R, Schomacher J, Farina D, Rechter L, Fal-
la D. Association between neck muscle coactivation, pain, and
strength in women with neck pain. Manual Therapy [Internet]. 2011
Feb;16(1):80-6. Available from: http:/linkinghub.elsevier.com/re-
trieve/pii/S1356689X10001220

35. Davies AG, Clarke AW, Gilmore J, Wotherspoon M, Con-
nell DA. Review: imaging of groin pain in the athlete. Skeletal ra-
diology [Internet]. 2010 Jul 27;39(7):629—44. Available from: http://
link.springer.com/10.1007/s00256-009-0768-9

36. Robinson P, Barron DA, Parsons W, Grainger AJ, Schil-
ders EMG, O’Connor PJ. Adductor-related groin pain in athletes:
correlation of MR imaging with clinical findings. Skeletal radiolo-
gy [Internet]. 2004 Aug 29;33(8):451-7. Available from: http://link.

springer.com/10.1007/s00256-004-0753-2

37. Holmich P, Renstrom PA. Long-standing groin pain in
sportspeople falls into three primary patterns, a “clinical entity” ap-
proach: a prospective study of 207 patients ¥ COMMENTARY. Brit-
ish Journal of Sports Medicine. 2007 Feb;41(4):247-52.

38. Lo J, Lo O-Y, Olson EA, Habtemariam D, Iloputaife I,
Gagnon MM, et al. Functional implications of muscle co-contraction
during gait in advanced age. Gait & posture. 2017 Mar;53:110-4.
39, Pearson I, Reichert A, De Serres SJ, Dumas J-P, Coté JN.
Maximal Voluntary Isometric Neck Strength Deficits in Adults With
Whiplash-Associated Disorders and Association With Pain and Fear
of Movement. Journal of Orthopaedic & Sports Physical Therapy [In-
ternet]. 2009 Mar;39(3):179-87. Available from: http://www.jospt.
org/doi/10.2519/jospt.2009.2950

40. Palsson A, Kostogiannis I, Ageberg E. Altered lumbo-pel-
vic control in patients with longstanding hip and groin pain com-
pared to healthy controls. Osteoarthritis and Cartilage [Internet].
2018;26:S341. Available from: http://www.sciencedirect.com/sci-
ence/article/pii/S1063458418307763



http://pejouhesh.sbmu.ac.ir/article-1-2054-fa.html
http://www.tcpdf.org

