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ABSTRACT

Anterior cruciate ligament (ACL) injury prevention programs are implemented to
correct or eliminate risk factors and reduce the incidence of injury. Neuromuscular training focus on
various activities and play an important role in improving neuromuscular control. This research aims
to investigate the effects of neuromuscular training on static and dynamic balance and jump-landing
mechanics in male football players at high risk of ACL injury.

[VETELEE In this semi-experimental study, 24 male football players at high risk of ACL injury (a score
>6 in the tuck jump test) were purposefully selected and randomly divided into two groups of training
(n=12) and control (n=12). before and after neuromuscular training, static balance was evaluated using
the Stork test and the dynamic balance was evaluated using the Y balance test. Also, the jump-landing
mechanics was evaluated with the tuck jump test. The training group participated in the neuromuscular
training program for six weeks (3 sessions per week) while the control group did not receive any
intervention. Data were analyzed using the Shapiro-Wilk test, analysis of covariance, and paired t-test in
SPSS software, version 22. P<0.05 was considered statistically significant.

[[EEMTE The results showed that, after neuromuscular training, the stork test time (static balance;
P=0.001) and the reach distance in the Y balance test (dynamic balance; P=0.001) significantly increased
and the error rate in the tuck jump test (jump-landing mechanics; P=0.002) significantly decreased in the
training group compared to the control group (P<0.05).

Neuromuscular training is recommended to improve the static and dynamic balance and

Received: 21 Sep 2024 : jump-landing mechanics and consequently prevent ACL injury in male football players.
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Extended Abstract
Introduction

nterior cruciate ligament (ACL) injury is a

major concern in the field of sports medi-

cine. Athletes with ACL injury experience

various functional impairments, including

a decrease in the quality of jumping and
turning movements, the inability to decelerate, and im-
pairment in performing other dynamic movements that
are necessary for sports. These injuries may be due to im-
paired balance. Balance is a key factor for sports perfor-
mance. Balance is the ability to maintain postural stability
while performing functional activities, and this ability is
responsible for the correct and regular execution of tech-
niques and injury prevention.

Neuromuscular training is safe and cost-effective
method for improving neuromuscular control in different
lower limbs, and can be used to correct musculoskeletal
impairments and, subsequently, prevent the complica-
tions of these impairments. Since biomechanical changes
play an important role in the occurrence of ACL injury,
objective and performance-based assessments are needed
to identify potential biomechanical problems in the lower
limbs. The present study aims to investigate the effect of
a neuromuscular training program on static and dynamic
balance and jump-landing mechanics in male football
players with high risk of ACL injury.

Materials and Methods

This is a quasi-experimental study with a pre-test/post-
test design. The study population consists of male football
players with high risk of ACL injury in Tehran, Iran. Us-
ing a purposive sampling method, 24 players who with
a score >6 in the tuck jump test (indicating high risk of
ACL injury) were selected. Inclusion criteria were a score
>6 in the tuck jump test, age 20-30 years, BMI 20-25 kg/
m2, at least 3 years of playing football, no history of in-
jury or surgery in knee, ankle and lumbar joints), a written
consent to participate in the study. They were randomly
divided into two groups of training (n=12) and control
(n=12). Before and after training, static balance was eval-
uated using the Stork test and the dynamic balance was
evaluated using the Y balance test. Also, the jump-landing
mechanics was evaluated with the tuck jump test. The
training group participated in the neuromuscular training
program for six weeks (3 sessions per week), while the
control group did not receive any intervention. Data were
analyzed with Shapiro-Wilk test, analysis of covariance,
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and paired t test in SPSS software, version 22. P<0.05
was considered statistically significant.

Results

The paired t-test results showed that, after neuromuscu-
lar training, the stork test time (static balance; P=0.001)
and the reach distance in the Y balance test (dynamic bal-
ance; P=0.001) significantly increased and the error rate
in the tuck jump test (jump-landing mechanics; P=0.002)
significantly decreased in the training group compared to
the control group (P<0.05). In the control group, no sig-
nificant difference was observed in any variables between
the pre-test and post-test phases (P>0.05).

Conclusion

Neuromuscular training has a positive effect on some
risk factors of ACL injury (static and dynamic balances
and jump-landing mechanics) in male football players.
Therefore, it can be effective in preventing ACL injuries
by improving balance and jumping and landing tech-
niques, leading to improved sports performance. There-
fore, coaches are encouraged to use neuromuscular train-
ing to ACL injury in their players.
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4. Paired t-test
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3. Analysis of covariance
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