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The Effect of Core Stability Exercises on Electromyographic Module Quality
and Lower Limb Motor Performance Following Anterior Cruciate Ligament
Reconstruction
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Original Article
Abstract

Background: Anterior cruciate ligament (ACL) injuries are one of the most common knee injuries in sports.
Evidence suggests that training interventions can change the pattern of module composition and muscle activation
sequence and play an effective role in ACL injury rehabilitation. The aim of this study was to determine the effect of
eight weeks of core stability training on the quality of lower limb muscle modules in individuals with ACL
reconstruction (ACLR).

Methods: This was a quasi-experimental study with a pre-test-post-test design and a control group. Thirty male
soccer players were divided into two groups: experimental (core exercises) and control. Electromyographic activity
of selected lower limb muscles was recorded during a single-leg jump and landing. Module composition, module
timing, and motor performance were compared before and after the intervention. Repeated-measures ANOVA was
used to analyze the data at a significance level of P < 0.05.

Findings: The results showed that timing quality improved in modules 1 (P = 0.008), 2 (P = 0.001), 3 (P = 0.012),
and 4 (P = 0.005). The quality of combination improved in modules 2 (P = 0.001) and 4 (P = 0.005). Improvement in
combination quality was observed in the hamstrings and ankle plantar flexors in ACLR subjects. Also, FMS
performance improved.

Conclusion: Core stability exercises can improve the neuromuscular organization of the lower limb by affecting the
combination and timing of modules and reduce the risk of ACL re-injury.

Keywords: Core exercises; Muscle synergy; Electromyography; ACL injury

Citation: Fatahi M, Ghasemi Gh, Mahdavi Nejad R, Esmaeili H. The Effect of Core Stability Exercises on
Electromyographic Module Quality and Lower Limb Motor Performance Following Anterior Cruciate
Ligament Reconstruction. J Isfahan Med Sch 2026; 43(845): 1837-44.

1- PhD Student in Sports Pathology, Faculty of Sport Sciences, University of Isfahan, Isfahan, Iran

2- Professor, Faculty of Sports, University of Isfahan, Isfahan, Iran

3- Associate Professor, Faculty of Sport Sciences, University of Isfahan, Isfahan, Iran

Corresponding Author: Gholamali Ghasemi, Professor, Faculty of Sports, University of Isfahan, Isfahan, Iran;
Email: gh.ghasemi@spr.ui.ac.ir

VAFY VEF ol ol (gaza/AFD (5o ko / FYUlu— Olghuol S5 oSl alzes

http://jims.mui.ac.ir


http://jims.mui.ac.ir/
https://orcid.org/0009-0009-4960-7827
https://orcid.org/0000-0002-7560-017X

St ald) ails ja g EMG sla Jgile o 538 p0 el sl o

Olylsen g alis asae

\wx

sy b Fox ¥ b Fox ¥ SEYoxy
_ _ Jltte 252 b o San sl _ - o sSee Jsl
Sl elsd& Selsd il
Ghsoxy b Fox ¥ b Fox ¥ SEYxy
_ _ ‘r’:’MH‘.J"Q))“f&m _ _ Jaao‘;yq&){i
Sl eSS B EYY R2EY
LEFx T 36 Fox ¥ 36 FOx ¥ GEYex Y
= Jussd o) Sl @l S > Junso son @S
Q:..i:\:& eSS sTE B EYY O:..‘:.I:a\i‘ €
LEFx T 36 Fox ¥ 36 FOx ¥ GEYex Y
= - R L > > Yo oty
Sl R EYSY eSS S
GEExY 436 FOx ¥ U ol Jlgs b 6y oS la 436 FOx ¥ GhYx Y
L E . L . s sy A5l
Sl R EYSY S eSS B EY
LEpoxy SEFaxY < SE Py SErexy
_ _ LeSo b, Sl 5 _ _ JUERGACHSTR Y
Sl R EYSY J eSS S J
LEpoxy SEFaxY SE Py SErexy
= > s oy oS @l S > = 2 @S
Sl R EYSY VS“ € eSS S VS‘A €
b5y b Fox ¥ b Fox ¥ SEYxy
.‘; 4 5 ";
> > u”}S ~ G > > Bl G
ralaaSS RIS & B BT €
asbFex ¥ 43t Fox ¥ 8L Cws 035 5L 5 6l sl I 45t Fox ¥ asbyexy 03,5 5bsly 5 sl I
J,Lb&i O:.bl:& s JJI:& L,:..i.l:& Calles (gl g s
b5y b Fox ¥ b Fox ¥ SEYxy
_ _ 035 db db 40 _ 035 dbdb 4o
SralaaSS RS el ;,:.bl:&
sy L POy dilo U Jlg 5 S5y 05 ppe & B PO Y LETexy
" i ) o i i oy 58l Ssse 4y
Q:...Ls& Q:...l;& Los,S Q:.&l:& &:...I;&
4l fax Y 450 Fox ¥ 450 Fox ¥ asbYex ¥
_ _ b il 05,5 _ b il 00,5 A
SralaaSS RS el ;,:.bl:&

VEF ol ol (aaa/AFOD (G ke / FFIlu— Olghuol S5 0uSCiils aloes \AFE

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

