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() : ABSTRACT
Athletic groin pain (AGP) is one of the most common injuries among athletes.
It causes the use of compensatory mechanisms to adjust pain and affects lumbar-pelvic and hip
movements, which leads to prolonging the pain healing process. This study aims to compare the timing
of electromyographic activity in selected lumbar-pelvic muscles during a cross-cutting maneuver in
football players with AGP and healthy peers.

[VETEEE In this quasi-experimental study, 28 football players in the second division league of Iran
participated in two groups of control (n=14) and AGP (n=14). The timing of electromyography activity in
the gluteus medius, adductor longus, rectus abdominis, multifidus, and transverse abdominis/internal
oblique during a cross-cutting maneuver was recorded bilaterally with a one-minute interval since the
time of foot-ground contact in two groups.

ST The time for the onset of activity in the gluteus medius muscle in the dominant foot (P=0.033)
and in the multifidus muscle in the opposite foot (P= 0.023) for the AGP group was significantly delayed
in compared to the control group; however, the rectus abdominis muscle in the dominant foot was
activated significantly earlier and before the heel contact with the ground (P=0.001).

[@TEIER It seems that AGP changes the timing of electromyographic muscle activity in football players.

Received: 25 Aug 2021 These changes and compensatory mechanisms may put the athletes at the potential risk of lower limb
Accepted: 06 Sept 2021 ©injuries. It is recommended to find solutions to reduce the effects of AGP and the resulting changes.
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Introduction

thletic groin pain (AGP) is one of the most

common injuries among athletes in sports

involving repeated accelerations, kicking,

and constant change of direction. It leads

to the use of compensatory mechanisms
to modulate it and affects lumbar-pelvic and hip move-
ments, which prolongs the treatment process. So far, no
study have been conducted to evaluate the timing and
feed-forward and feed-backward mechanisms in people
with AGP; therefore, this study aims to compare the tim-
ing of electromyographic activity of selected lumbar-pel-
vic muscles during a cross-cutting maneuver in football
players with AGP and healthy players.

Materials and Methods

In this quasi-experimental study, 28 football players
in the second division league of Iran participated in two
groups of control (14 healthy players with a mean age of
22+1.5 years, a height of 1.78+0.05 m, and a weight of
77+10 kg) and AGP (14 players with AGP and a mean
age of 22.5£2 years, a height 1.75+0.06 m and a weight
75+7 kg). Inclusion criteria for the players with AGP
were: having on-sided pain in the adductor muscles of the
groin, groin pain after training, positive adductor squeeze
test, lack of pain in the adjacent muscles or hip joint in the
past 6 months, and participating in sport sessions despite
being in pain) for healthy players, inclusion criteria were:
no history of lower limb injuries in the past year, negative
adductor squeeze test, and general health.

Exclusion criteria were: History of low back pain in
the past year, neurological symptoms in the lower limbs,
history of hip fracture or dislocation, and arthritis.

The visual analog scale (VAS) was used to assess the
pain. A force plate was used to measure the ground reac-
tion force (GRF) with a frequency of 1000 Hz. When the
vertical GRF exceeded 10 N, the time was considered
as the time of foot-ground contact. A 32-channel electro-
myography (EMG) device (Myon, Switzerland) was used
to measure the activity of selected lumbar-pelvic muscles
before and after foot-ground contact with a frequency of
1000 Hz. Both devices were time-synchronized by Nexus
software The selected muscles were abdominal muscles
(gluteus medius, rectus abdominis, multifidus, transverse
abdominis/internal oblique) and hip muscle (adductor
longus). The electrodes were attached to the muscles ac-
cording to the SENIAM protocol after skin preparation.
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The timing of muscle activity was evaluated during cross-
cutting maneuvers. After the contact of the dominant foot
with the force plate, the subject performed the maneuvers
at 60 degrees related to the dominant foot, three times
with a one-minute rest interval.

The GRF data were filtered with a fourth-order low-pass
Butterworth filter with a cutoff frequency of 30 Hz. The
EMG data were filtered with a fourth-order 20-500 Hz
band-pass Butterworth filter. The EMG data were record-
ed at 60 ms before and after the foot-ground contact. To
determine the onset of the muscle activity, the mean and
standard deviation of the EMG amplitude relative to the
baseline was used. In this method, the EMG data was first
filtered and rectified. Then, three standard deviation of
the mean baseline muscle activity was considered as the
threshold for the onset muscle activity. When the electri-
cal activity of the muscles exceeded the baseline thresh-
old and continued for 25 ms, that moment was considered
as the time for the onset of muscle activity.

MATLAB 2021 software was used to filter and process
the GRF and EMG data. ORIGIN 2021 software was
used to plot the output. For data analysis in SPSS software
version 25, Shapiro-Wilk test was used to evaluate the
normality of the data and independent t-test and Mann-
Whitney U test were used to compare the results between
the two groups. The significance level was set at 0.05.

Results

The result indicated that the time for the onset of activ-
ity in the medius muscle in the dominant foot (P=0.033)
and in the multifidus muscle in the opposite foot (P=
0.023) for the group with AGP was significantly delayed
in comparison with the control group; however, the rec-
tus abdominis muscle of the dominant foot was activated
significantly earlier and before the heel contacted with the
ground (P=0.001).

Discussion

According to the findings of the present study, AGF
leads to changes in the time for the onset of muscle ac-
tivity and feed-forward and feed-backward mechanisms
in the neuromuscular system. These related changes and
compensatory mechanisms may put the athletes at the fur-
ther potential risk of lower limb injuries. It is necessary to
conduct more studies on the timing and feed-forward and
feedback mechanisms of people with AGF using different
motor tasks and provide solutions to reduce the pain and
the resulting changes.
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23. Matlab
24. Origin Pro

- S

i
1
I
% -
i
S R
1 60
Force i %
1
plate I/ 100cm
1\,

‘ — 80cm
L

R

F R N

et olr it ppile Sl Y yrgead

infrared
camera

e

Oy AUES o135 3,3 43 Misn 9 oIl (51 Comnligd )3 (KT — 5 po8 I 31,5 53log ySUT Cudlnd gutiscslo danalio - oy Ko 9 (55158 53 e ol

aYA



http://medrehab.sbmu.ac.ir/

(N=VF) laogasl 08 STyl g lidcunesr Olasein Jhaecdl ol § uSile .Y Jodo

Saraudl ot Sila
S )‘Dk&b @a.w ).‘u'.i’io ﬁb
Oy LSS ool 5> 4y Wino Jyus
W ATAED YYEV/D (Jb) oo
B VO 5/ VA-0£Y/+ (2e) 38
/ooy voty Vv (5545 o0
/oy VE/VEYIVS YYIYEOIY 0058 el
<oy ¥/-ENR . 39 Sy yatld

b8 0,0 ) Do g b (glocandlizgd o ablite il
txle; 50 (5 okine gl (5ol (yg03] gl 092 o S
Sl las Gogeyl 09,5 ¥ 0 Sle oy dlae g3l lad
3o aSS (sl 59y b (e (Sloo (G alae 0515
95 98 b (a0 ala ) g Cunsl 0092 1095 2 (53L) Cuea
9 st 0,5 LYY Y] o s i il (slacam 59 9
1y el (53978 (N (o2 )0 LS Lai> 3 Ale ol @Bged;
O3S (4 aleS o 039 oSG (59, 2 oLl plSn
98 S ol 5 (59 008 Joods oy Jaie jgore Sy (S
wilay Bl 88l (S 4Gyl (6l cnl s ol PoaiiS oo
e Langs 0aiS Sy 3 5glisS cnl b cillen (50lS s

3 9 73395 (s folins joboay (o, ALAST alad 3y (sT)fs 09,5
Codlad 40 (P=+/+ YY) adl so G5 yao; L L asly 0,95 5 5

alae ob Gl 58 shgmoes @bl Geel @l
Slolize jobods 35 4T gl blie Cuows ;0 ugdad oo
09,5 b Al 33 oy AlLES” (goluB 30 4 Mo 09,5 33 50
collab 9,8 sotshog 13 (P=+/> YY) Cansl oaid Jlod ] iS
it il s folies aglis «dlde e

Clld ganpley dwlie o> lagh I Suae
oo ol (e (SRS Sie lae (B, gy S

28. Adductor
(N=YF) by SagesT olEauSS Jilie sl oo (SDlie Cudlad £9,5 saniyle; (siag—crogr Orgos) gl .Y Jgsa
(45U o) Cllad 905 sti2 oo
SPlreghu Ry en 45 g 45 oSt 0 e ol
YYNO- VEIVY JrS
+/YF vY/o oS5 )
WY WISA oy LS alid 3,5 & Moo
145 Yo/t J
1Y AY S ol oS5 5 ye
\AY WIivS ohy 4llas” oli8 5y 4y Mo
Y\ \O/d Jys
Jaye A¥ Jagb oS S35
A W/ ol JLaS” a8 353 4y Mies
\OF M Jy=S
NRT 2 wrghd (Tge
A yay oy ALES” alis 5,0 4 Mipe
\aF WIAS JyS
el M oo s
W) /¥ oy A alid 3,0 & Mo
o[ b pdaw yo (5 lolias®

oy VLSS ol483,5 dy Mo ol s Conelliigh 3 (3505 705 SIS (315 glog SN o gl sl 31 S . 3158 33l


http://medrehab.sbmu.ac.ir/

90 90
80 — — 80
70 e I
60 B allis oy 60
50 50
40 - 40
o 30 ) 30
J 20 l 20
2 0 I I 10
"0+ I I J 0
1 -10 A ‘ l l " l J -10
oy 1
J' -20 - 20
— .30 - 30
-40 - -40
-50 50
-60 | -60
-70 -70
-80 -80
-90 90
J i | Sissys | Jys | Sis sy | gy | Sissys | s | ST QR I JCST By TIET FYRY
(s ol St gt | S oni o [ g il P Ty —

(1=1F) Lo giogasl (L) ol e (sl cunms (Dlire Cllad 9,8 sinle lenecdl il g uSiles ¥ pguas

.Ca.w‘s.igd“.\éjé)‘j)sé a@ﬁ@@;mm,wwk”vl‘b C.h.u))é&)‘ol:u&ﬁ.

(o5 e Collab g9, 0 3l Gl (5 oline bl
Sids DAL o)l 8929 oy aisS' oo cdlae  SauiS o
b8 b 5l 5 T alar jelateds oSS ol alae Collad
bl e g 0dlisygaie LY YAl cudl a5 (g bk g
has codlad gl oy Alles” olad o )0 4y Ml o 8l s S
Lgl.tbw&.o Lgﬂf)lfd.g “ee 45 Qwd G’iglé.‘i.n Ls’l’“";‘
SpansilSn 31 S [V ] 09 o log)] Jsaws cua 4o Sy
LI 9 (139 0aiS Jood Cuann ;0 8,8 &y Dt 33l (S
A 40,5 o3 oyly 0asS 90 SMac o Sles ans g x"ls
039 3 S 5,855l jglilS fals (sl 358 STl oo &
9 6o8 Hlae 4l Collad awgs ol opl 45 Al o0
I¥a] 8,5 o & jg0 oS

Goioley Cadled 5450 40 oral Sledbl ¢ L3 Cli, b o
Sl JBlie IS5 2 sla S glaog S 40 (pwgd Silge alae
Jloells 525 ugaad ge EDlae s oo Hlaids eplogargly ot
B 1 (g2 55 (S5 s GHE 09§ g oS
3,10 A CuntS g (oS CDLae) A euiS p3 CDLae A
Sl il b (oS8 Ca) dliae (63 )98 b codlad oS
Slalllas ¢ pologzals bl dass o Mo of,8] jo )0 L alilds
il Tyl gl laaidly o)y Sz stolie

30. Extensor

3 100 Xl sgd slonl 458 0aiS Joss Ceonw 00iiS 98
sy dhae Cullad g9 8 )y S (alad 350 4y Mie o) 3
5 5B b g oline jboay p59 008 Jasd Caow 33 (s
s )0 y3b cge 45 Ao aey b b 095 5 o
9 Jlie Caos 53 ST (Sl 9 998 (00 00T S35 jlitS
Iy <8 o slaidl ao o VY B Wlgs so g Sgui o0 & )95 3 alad
o) Ken g ool s (sloazily L gulis el [V 8] w13 ,ibcos
3t S35 Sy a8l 45" (e g sleo (IS5
Gaanad 103093 00,5 3% 1351 8 Solidl Cdlase ¢ilj (s
38 j90 Sud ) )Ke g olal s dalllae 40 4 Cglis yl by .09y
39 pele S yunt il slao (alST3 dalllae yo 9 (g0
ol ALES alad 5,8 sl 1585 55 duny oo laias [YF 7]
Sl S p3Y (69,0988 b puadlSa 3l S50 j9bos wiilgs ool
Onl38l ge 0,515 o gl oyl S eolatl S Lope
29 50 09,5 (il ) (6 sl (5lo 9351 Sy 59
9 A8 ol P bzl dmio o (Dlae— gras J7uS
Caprdy (5,045 5 (soten G sl SISy (- S (LS
h3 3,0 I 09,5 10 I¥V] 5o o 5l 6Kty g o
Ll 9,05 51 Jod (oS Cnsly alide cllad 9,8 o, dllss
2o agaed g ale Collad oSS (Gl ot 105 (ej
A5 333l LS )5 g geS 092 olpen b L (s loline

29. Sagittal

Oy LSS o148 3,5 4y Mo ol (s Conefliigh 3 (3505705 SIS 315 glog S e gl sl 31 S 3138 33yl


http://medrehab.sbmu.ac.ir/

O ydS (ol o Mde  ae el (Soasd 9(59)l9)58048
By o g als o ol 3l Jeol> Gl lapesiSa
a3 5 i il ogilly gloeepas] jla

Aagiy BB Jaol 3l (595w

Jealljgiws b gillae (D Ollaxde taghs sl 5o
odd azd 5 s S Gy Slallas 4o IS Lo aseS
cly 5IR. SSRC.REC.1400.020 o Lo 45 g3 oS 5 ol

W PRV

Flo ol

‘SBT 6)35‘5 ‘s?l;dl.la.o CA..aJS 0,90 )'| 4.’25;).3 Jlis Q.;J

Sy yeds pledl 25 @il IS s plesal,y L 350l Lo e

Pl 9 (Shuan i olSinghy (o359 (559l 9 SilSogn 0,5
bl o (o359

O S5 S o

s &S Lt wllin ol (g5lwoslel jo Botusgs plos
ol

&lo o5l
8 gdlie o o5 allie cpl oS Jlolsl ey
IR Py

Boxe Sz oY sladaclus a5 (03550 (Kb ST
Ls;la).xé adicubls g;..bj};)é ulf.\...SCAS)A Lsnl.o.?s O‘)m})j

et

M Y (5 2 SS9 69 g 98043 Sellabd el ol 31y
O 3y (2B sl (shie SIS Jrasd C 40 (st
S oo sl (raej b 9)95 1 51 S

(o5 Sl g (Glea (o S Sl 8 595Ul i,
L oye5y abiod o Jluzlo g (o0y8 Slxiio yo (STl o
SlogSl cal 53 (soten Sl i g 358 dawy o0 Hlais epue
Caly 9 (P pos DL 3 Shoe 2815l g lee Ly (55 >
g o0 1094 oo oy AILAST alad 550 4y Dle o 3l o oSS
dls Jlislos! rgu (35> sloaoliyy 30 yuusS Ay
PSS sl ) lagSl cnl (185 (92T 4l 4tz gLy
Ol sl ol (aseiee oy AllaS” selad 850 4y Mo of 8
slasyliwl dlyeds Slpss ol 3l @l by G5 ool
T8Jo,8 0l g0 52k g ol b g (Gibilone

Comir & Olgioe pol> dalllas glacudgase 5l (S
> Glaglis aSul aazgl 8,5 o)Ll goge;l
S gl Gizred 9 Pirte 0N el JB S0 Gerren
295 Ol iy ol Sogliie iz ;0 ¥ 33 S g i SIS
et JB 05 (sl pol gy s 4 Cuns el )
Ol 0 UhesR SlaCasgamme 10 K g il il
oS (88 Ao ¥ (S5 w0 (e 45 0,5 o)L 435 cpl 4y
S Sl 457 0093 W Jleawsy Ao bilo Sliow sla,d g
Sl i i e e e 4 gl S S0
oS (g2 alae Hlyie b S bty 4l ol jo eadiend
Al b l5E

(5t S SN 145 8,5 ol Sl 55
Sdp e g o Kaagh Cows ;5 682 bl
i Coallad S (s 9 89 1SS RRFRES A3
Gizee JyS )l slacasgase slils (Jlocplls Lol s
63,5 Sacglis 5| AL lacusgaze ool 5 o5 1aubly oo
e digly 5 (S n) o7 Sl g Cungy (2l eren
Al yunds 3 Sl o 0)fgan (ol il oo (Hae
25 Cole, |, bliisl iy 3, gra iS5l ol>

Srbe Slisdos o Cud LS Egdge Cooal aazgils
SlapaslSe 5 (sanple) 0j9> 50 Slite (IS5 > Linllsy L
Oy Alas” alad 0y0 4y D 8l (Kb g (69,5980
OR35Sy b pldiee 39d os dnogi cnlply 09d el
@Sl @5¥ slas o5l 5 ooliiud § ol (Fadod gl
s )y o 5 Gl Sl i g 0,0 31 talS g o

czge ol dllas 5,0 fale cpol> jimgs (sloazdly ol
el jo (Dlae colled 908 oy 5o Slpis

oy VLSS ol483,5 dy Mo ol s Conelliigh 3 (3505 705 SIS (315 glog SN o gl sl 31 S . 3158 33l


http://medrehab.sbmu.ac.ir/
https://ssrc.ac.ir/fa
https://ssrc.ac.ir/fa

Scientific Journal of

References

[1] Naserpour H, Mirjani M. [The prevalence and etiology of ankle
injury in professional karate players in Iran (Persain)]. Journal
of Sport Biomechanics. 2019; 4(4):2-15. [DOI:10.32598/bio-
mechanics.4.4.2]

[2] Hargrave MD, Carcia CR, Gansneder BM, Shultz SJ. Subtalar
pronation does not influence impact forces or rate of loading
during a single-leg landing. Journal of Athletic Training. 2003;
38(1):18-23. [PMID]

[3] Naserpour H, Khaleghi Tazji M, Letafatkar A. [Immediate effect
of cryotherapy on the kinetic factors associated with injury
during the side-cutting maneuver in healthy male athletes:
Pilot study (Persian)]. The Scientific Journal of Rehabilitation
Medicine. 2020; 9(2):1-8. [Link]

[4] Khaleghi M, Sadeghi H, Hosseini AA, Memar R. [Effects of
selected four weeks training on hip and knee kinematics lo-
cal dynamic stability during vertical jump in active young
men (Persian)]. Sport Medicine Studies. 2018; 8(22):35-52.
[DOI:10.22089/5m;j.2017.2989.1166)]

[5] Ekstrand J, Hilding J. The incidence and differential diagnosis
of acute groin injuries in male soccer players. Scandinavian
Journal of Medicine and Science in Sports. 1999; 9(2):98-103.
[DOI:10.1111/}.1600-0838.1999.tb00216.x] [PMID]

[6] Waldén M, Hagglund M, Ekstrand J. The epidemiology of groin
injury in senior football: A systematic review of prospective
studies. British Journal of Sports Medicine. 2015; 49(12):792-
7.[D0I:10.1136/bjsports-2015-094705] [PMID]

[7] Hargy J, Clarsen B, Thorborg K, Hélmich P, Bahr R, Andersen
TE. Groin problems in male soccer players are more common
than previously reported. American Journal of Sports Medicine.
2017; 45(6):1304-8. [DOI:10.1177/0363546517737749] [PMID]

[8] Dooley K, Drew M, Schultz A, Snodgrass S, Pizzari T, McGann
T, et al. High prevalence of groin pain identified in elite bas-
ketball U20s athletes and its impact on function and quality of
life. Journal of Science and Medicine in Sport. 2018; 21(1):588.
[DOI:10.1016/j.jsams.2018.09.201]

[9] McCarthy Persson U, O’Sullivan RM, Morrissey D, Wallace
J. The ability of athletes with long-standing groin pain to
maintain a stable lumbopelvic position: A laboratory study.
Physical Therapy in Sport. 2017; 23:45-9. [DOI:10.1016/].
ptsp.2016.06.008] [PMID]

[10] Mansourizadeh R, Letafatkar A, Khaleghi-Tazji M. Does
athletic groin pain affect the muscular co-contraction dur-
ing a change of direction. Gait and Posture. 2019; 73:173-9.
[DOI:10.1016/j.gaitpost.2019.07.249] [PMID]

[11] Mansourizadeh R, Letafatkar A, Franklyn-Miller A, Khaleghi-
Tazji M, Baker JS. Segmental coordination and variability of
change in direction in long-standing groin pain. Gait and Pos-
ture. 2020; 77:36-42. [DOI:10.1016/j.gaitpost.2020.01.013]
[PMID]

[12] Nazarian A, Letafatkar A, Barati A, Jamshidi AA, Abasi A. [Ef-
fect of CST90 fatigue protocol on timing and electromyo-
graphy activity of gluteus medius muscle of soccer players
(Persian)]. Journal for Research in Sport Rehabilitation. 2016;
4(8):11-20. [Link]

[13] Dupré T, Tryba J, Potthast W. Muscle activity of cutting ma-
noeuvres and soccer inside passing suggests an increased
groin injury risk during these movements. bioRxiv. 2020; 1-13.
[DOI:10.1101/2020.08.04.235713]

[14] Matsunaga N, Aoki K, Kaneoka K. Comparison of modular
control during sidestepping with versus without groin pain. In-
ternational Journal of Sport and Health Science. 2019; 17:114-
8. [D0I:10.5432/ijshs.201831]

[15] Kloskowska PM, Maria P. The biomechanical determinants of
sports related groin pain in athletes [PhD dissertation]. Lon-
don: Queen Mary University of London; 2016. [Link]

[16] Bramah C, Preece SJ, Gill N, Herrington L. Is there a pathologi-
cal gait associated with common soft tissue running injuries?
American Journal of Sports Medicine. 2018; 46(12):3023-31.
[DOI:10.1177/0363546518793657] [PMID]

[17] Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power
analyses using G*Power 3.1: Tests for correlation and regres-
sion analyses. Behavior Research Methods. 2009; 41(4):1149-
60. [DOI:10.3758/BRM.41.4.1149] [PMID]

[18] Cowan SM, Schache AG, Brukner P, Bennell KL, Hodges
PW, Coburn P, et al. Delayed onset of transversus abdomi-
nus in long-standing groin pain. Medicine and Science in
Sports and Exercise. 2004; 36(12):2040-5. [DOI:10.1249/01.
MSS.0000147587.81762.44] [PMID]

[19] Janse van Rensburg L, Dare M, Louw Q, Crous L, Cockroft 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. 2017; 26:20-6. [DOI:10.1016/j.ptsp.2017.05.003]
[PMID]

[20] Delahunt E, McEntee BL, Kennelly C, Green BS, Coughlan
GF. Intrarater reliability of the adductor squeeze test in gaelic
games athletes. Journal of Athletic Training. 2011; 46(3):241-5.
[DOI:10.4085/1062-6050-46.3.241] [PMID] [PMCID]

[21] Holmich P, Uhrskou P, Ulnits L, Kanstrup IL, Nielsen MB, Bjerg
AM, et al. Effectiveness of active physical training as treat-
ment for long-standing adductor-related groin pain in ath-
letes: Randomised trial. The Lancet. 1999; 353(9151):439-43.
[DOI:10.1016/50140-6736(98)03340-6] [PMID]

[22] Carlsson AM. Assessment of chronic pain. I. Aspects of the
reliability and validity of the visual analogue scale. Pain. 1983;
16(1):87-101. [DOI:10.1016/0304-3959(83)90088-X] [PMID]

[23] Gribble PA, Mitterholzer J, Myers AN. Normalizing considera-
tions for time to stabilization assessment. Journal of Science
and Medicine in Sport. 2012; 15(2):159-63. [DOI:10.1016/].
jsams.2011.07.012] [PMID]

[24] Karamvisi H, Babakhani F, Barati AH. [The effect of genu var-
um on the pre-activation®@ muscle activation pattern and time
to stabilization during the single leg jump-landing (Persain)].
Journal of Paramedical Sciences and Rehabilitation. 2020;
8(4):63-76. [DOI:10.22038/jpsr.2020.36185.1876]

[25] Kim JH, Lee KK, Kong SJ, An KO, Jeong JH, Lee YS. Effect of an-
ticipation on lower extremity biomechanics during side- and
cross-cutting maneuvers in young soccer players. The Ameri-
can Journal of Sports Medicine. 2014; 42(8):1985-92. [PMID]

Shirzad Araghi E, et al. A Comparison of Timing Electromyography Activity of Lumbar-Pelvic Muscles in Soccer Players With Athletic Groin Pain and Healthy Ones. SJRM. 2023; 11(6):922-935


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://doi.org/10.32598/biomechanics.4.4.2
https://doi.org/10.32598/biomechanics.4.4.2
https://pubmed.ncbi.nlm.nih.gov/12937467/
 http://www.ncbi.nlm.nih.gov/pubmed/12937467. Accessed 27 Aug 2020.

http://medrehab.sbmu.ac.ir/article_1101082.html?lang=fa
https://doi.org/10.22089/smj.2017.2989.1166
https://doi.org/10.22089/smj.2017.2989.1166
https://doi.org/10.1111/j.1600-0838.1999.tb00216.x
https://www.ncbi.nlm.nih.gov/pubmed/10220844
https://doi.org/10.1136/bjsports-2015-094705
https://www.ncbi.nlm.nih.gov/pubmed/25833901
https://doi.org/10.1177/0363546517737749
https://www.ncbi.nlm.nih.gov/pubmed/28298059
https://doi.org/10.1016/j.jsams.2018.09.201
https://doi.org/10.1016/j.ptsp.2016.06.008
https://doi.org/10.1016/j.ptsp.2016.06.008
https://www.ncbi.nlm.nih.gov/pubmed/27689901
https://doi.org/10.1016/j.gaitpost.2019.07.249
https://www.ncbi.nlm.nih.gov/pubmed/31344606
https://doi.org/10.1016/j.gaitpost.2020.01.013
https://www.ncbi.nlm.nih.gov/pubmed/31972473
https://rsr.basu.ac.ir/m/article_1816.html?lang=en
https://doi.org/10.1101/2020.08.04.235713
https://doi.org/10.5432/ijshs.201831
https://qmro.qmul.ac.uk/xmlui/handle/123456789/12868
https://doi.org/10.1177/0363546518793657
https://www.ncbi.nlm.nih.gov/pubmed/30193080
https://doi.org/10.3758/BRM.41.4.1149
https://www.ncbi.nlm.nih.gov/pubmed/19897823
https://doi.org/10.1249/01.MSS.0000147587.81762.44
https://doi.org/10.1249/01.MSS.0000147587.81762.44
https://www.ncbi.nlm.nih.gov/pubmed/15570137
https://doi.org/10.1016/j.ptsp.2017.05.003
https://www.ncbi.nlm.nih.gov/pubmed/28641201
https://doi.org/10.4085/1062-6050-46.3.241
https://www.ncbi.nlm.nih.gov/pubmed/21669092
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3419551
https://doi.org/10.1016/S0140-6736(98)03340-6
https://www.ncbi.nlm.nih.gov/pubmed/9989713
https://doi.org/10.1016/0304-3959(83)90088-X
https://www.ncbi.nlm.nih.gov/pubmed/6602967
https://doi.org/10.1016/j.jsams.2011.07.012
https://doi.org/10.1016/j.jsams.2011.07.012
https://www.ncbi.nlm.nih.gov/pubmed/21968403
https://doi.org/10.22038/jpsr.2020.36185.1876
https://doi.org/101177/0363546514531578. 2014;42:1985-92. doi:10.1177/0363546514531578.
https://www.ncbi.nlm.nih.gov/pubmed/24787044

January and February 2023. Volume 11. Num 6

[26] Wells RP. Assessment of signal and noise in the kinematics of
normal pathological and sporting gaits. n Proc. Special Conf.
Can. Soc. Biomech. 1980; 92-3. [Link]

[27] Sadeghi H, Razi M, Ebrahimi Takamejani E, Shariatzade M.
Effect of lower limb muscle fatigue on selected kinematics,
kinetics, and muscle activity of the gait in active young men.
Scientific Journal of Rehabilitation Medicine. 2018; 7(1):225-
35. [D0I:10.22037/jrm.2018.110668.1444]

[28] De Luca CJ, Gilmore LD, Kuznetsov M, Roy SH. Filtering the
surface EMG signal: Movement artifact and baseline noise
contamination. Journal of Biomechanics. 2010; 43(8):1573-9.
[DOI:10.1016/j.jbiomech.2010.01.027] [PMID]

[29] da Fonseca ST, Vaz DV, de Aquino CF, Bricio RS. Muscular co-
contraction during walking and landing from a jump: Compari-
son between genders and influence of activity level. Journal
of Electromyography and Kinesiology. 2006; 16(3):273-80.
[DOI:10.1016/j.jelekin.2005.07.005] [PMID]

[30] Santello M, McDonagh MJ. The control of timing and am-
plitude of EMG activity in landing movements in humans.
Experimental Physiology. 1998; 83(6):857-74. [DOI:10.1113/
expphysiol.1998.sp004165] [PMID]

[31] Hodges PW, Bui BH. A comparison of computer-based meth-
ods for the determination of onset of muscle contraction using
electromyography. Electroencephalography and Clinical Neu-
rophysiology. 1996; 101(6):511-9. [PMID]

[32] Earl JE, Hertel J, Denegar CR. Patterns of dynamic malalign-
ment, muscle activation, joint motion, and patellofemoral-pain
syndrome. Journal of Sport Rehabilitation. 2005; 14(3):216-33.
[DOI:10.1123/jsr.14.3.216]

[33] Powers CM. The influence of abnormal hip mechanics on
knee injury: A biomechanical perspective. The Journal of Or-
thopaedic and Sports Physical Therapy. 2010; 40(2):42-51.
[DOI:10.2519/jospt.2010.3337] [PMID]

[34] Otten R, Stam S, Langhout R, Weir A, Tak I. The effect of
compression shorts on pain and performance in male foot-
ball players with groin pain- A double blinded randomized
controlled trial. Physical Therapy in Sport. 2019; 38:87-95.
[DOI:10.1016/j.ptsp.2019.04.013] [PMID]

[35] Taylor R, Vuckovic Z, Mosler A, Agricola R, Otten R, Jacobsen
P, et al. Multidisciplinary assessment of 100 athletes with groin
pain using the doha agreement: high prevalence of adductor-
related groin pain in conjunction with multiple causes. Clinical
Journal of Sport Medicine. 2018; 28(4):364-9. [DOI:10.1097/
JSM.0000000000000469] [PMID]

[36] 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 iden-
tifies three clusters of movement patterns. British Journal
of Sports Medicine. 2017; 51(5):460-8. [DOI:10.1136/bjs-
ports-2016-096050] [PMID] [PMCID]

[37] Morelli V, Espinoza L. Groin injuries and groin pain in athletes:
Part 2. Primary Care-Clinics in Office Practice. 2005; 32(1):185-
200. [DOI:10.1016/j.pop.2004.11.012] [PMID]

Scientific Journal of
Rehabilitation Medicine

[38] Saeterbakken AH, Fimland MS. Muscle activity of the core
during bilateral, unilateral, seated and standing resistance
exercise. European Journal of Applied Physiology. 2012;
112(5):1671-8. [DOI:10.1007/s00421-011-2141-7] [PMID]

[39] Neumann DA. Kinesiology of the Hip: A focus on muscular ac-
tions. The Journal of Orthopaedic and Sports Physical Therapy.
2010; 40(2):82-94. [DOI:102519/jospt20103025] [PMID]

[40] Yousefi M, Sadeghi H, llbiegi S, Ebrahimabadi Z, Kakavand
M, Wikstrom EA. Center of pressure excursion and muscle
activation during gait initiation in individuals with and with-
out chronic ankle instability. Journal of Biomechanics. 2020;
108:109904. [DOI:10.1016/j.jbiomech.2020.109904] [PMID]

Shirzad Araghi E, et al. A Comparison of Timing Electromyography Activity of Lumbar-Pelvic Muscles in Soccer Players With Athletic Groin Pain and Healthy Ones. SJRM. 2023; 11(6):922-935



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://cir.nii.ac.jp/crid/1571417124335620480
https://cir.nii.ac.jp/crid/1571417124335620480
https://dx.doi.org/10.22037/jrm.2018.110668.1444
https://doi.org/10.1016/j.jbiomech.2010.01.027
https://www.ncbi.nlm.nih.gov/pubmed/20206934
https://doi.org/10.1016/j.jelekin.2005.07.005
https://www.ncbi.nlm.nih.gov/pubmed/16144766
https://doi.org/10.1113/expphysiol.1998.sp004165
https://doi.org/10.1113/expphysiol.1998.sp004165
https://www.ncbi.nlm.nih.gov/pubmed/9782194
https://www.ncbi.nlm.nih.gov/pubmed/9020824
https://doi.org/10.1123/jsr.14.3.216
https://doi.org/10.2519/jospt.2010.3337
https://www.ncbi.nlm.nih.gov/pubmed/20118526
https://doi.org/10.1016/j.ptsp.2019.04.013
https://www.ncbi.nlm.nih.gov/pubmed/31071660
https://doi.org/10.1097/JSM.0000000000000469
https://doi.org/10.1097/JSM.0000000000000469
https://www.ncbi.nlm.nih.gov/pubmed/28654441
https://doi.org/10.1136/bjsports-2016-096050
https://doi.org/10.1136/bjsports-2016-096050
https://www.ncbi.nlm.nih.gov/pubmed/28209597
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5566094
https://doi.org/10.1016/j.pop.2004.11.012
https://www.ncbi.nlm.nih.gov/pubmed/15831318
https://doi.org/10.1007/s00421-011-2141-7
https://www.ncbi.nlm.nih.gov/pubmed/21877146
https://doi.org/10.2519/jospt.2010.3025
https://www.ncbi.nlm.nih.gov/pubmed/20118525
https://doi.org/10.1016/j.jbiomech.2020.109904
https://www.ncbi.nlm.nih.gov/pubmed/32636013

S o *f z # 0yl 1) 0590 NF+) il g cpo

B G*Power 3.1.9.7 = >
File Edit View Tests Calculator Help

Central and noncentral distributions Protocol of power analyses

critical t = 0.962112

0.3 +

0.2 4

0.1 4

4] T T =
-3 -2

Test family Statistical test

T tests ~ Means: Difference between two independent means (two groups) w

Type of power analysis

Compromise: Compute implied o & power — given p/ox ratio, sample size, and effect size ~
Input Parameters Output Parameters

Tail(s) | Two e Noncentrality parameter & 1.3228757

Determine == Effect size d 0.5 Critical t 0.9621121

B /ot ratio 1 Df 26

sample size group 1 14 o err prob 0.3448566

Ssample size group 2 14 B err prob 0.3448566

Power (1-p err prob) 0.6551434

X-Y plot for a range of values

A G-powWer ;8 p 5 29,5 +) 5 lowd doseud
T Tests - Means: Difference Between Two Independent Means (Two Groups)

Oy LSS o148 3,5 4y Mo ol (s Conefliigh 3 (3505705 SIS 315 glog S e gl sl 31 S 3138 33yl



http://medrehab.sbmu.ac.ir/

This Page Intentionally Left Blank



