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Abstract

The aim of this study was to compare the effect of core stability and neuromuscular
exercises on functional movement screening (FMS) of male wrestlers aged 9-12 years.
The statistical population of this quasi-experimental study was 9-12-year-old male
wrestlers, and the sample was selected 45 wrestlers in Esfarayen using pre- and post-test
design. After performing the FMS, they were randomly divided into three groups: control,
experimentall and experimental2. The control group performed routine wrestling,
experimentall neuromuscular and experimental2 core stability exercises for 6 weeks.
Paired t-test and analysis of covariance were used to analyze the data. The overall results
showed the effect of core stability and neuromuscular exercises on wrestlers' FMS.
Therefore, coaches are advised to use these exercises in wrestlers' training programs due
to the importance of the FMS test in pre-season evaluations and the prevention of sports
injuries.
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Introduction

Successful participation in the sport over a competitive season requires the
development and maintenance of multiple aspects of physical performance.
Investigators have documented changes in physical performance measures such
as anthropometric changes, performance variables and normal physiological
responses for an athletic season (1). The existing data indicate that the result of
the functional movement screen (FMS) test influences the likelihood of
subsequent injury in professional athletes. Therefore, exercises increasing test
scores of the FMS may be useful at various stages of sports activity (2). The FMS
is a popular test to evaluate the degree of painful, dysfunctional, and asymmetric
movement patterns (3). Despite great interest in the FMS, there is no more
research on wrestlers' FMS scores. The aim of this study was to compare the effect
of core stability and neuromuscular exercises on FMS of 9-12-year-old male
wrestlers.

Methods

The present study was a quasi-experimental study with pre- and post-test design.
The statistical population of the current study was 9-12-year-old male wrestlers,
and the sample consisted of 45 wrestlers in Esfarayen. After performing the FMS,
they were randomly divided into three groups: control, experimentall and
experimental2. The control group performed routine wrestling, experimentall
neuromuscular and experimental2 core stability exercises for 6 weeks. Paired t-
test and analysis of covariance (ANCOVA) were used to analyze the data. A total
of 45 subjects were calculated based on the Power3 G sample size determination
software and taking into account the parameters of effect size = 0.7, alpha
coefficient = 0.05 and test power = 0.8. Subjects were 45 male wrestlers aged 9 to
12 years who were randomly divided into three groups of control, experimental 1
(neuromuscular training) and experimental 2 (core stability training) after
selection and initial evaluations using dice throwing. Thus, 1 and 2 dice numbers
for the control group, 3 and 4 dice numbers for the experimental neuromuscular
group and 5 and 6 dice numbers for the experimental group were considered core
stability.

Results

The results of a correlated t-test to evaluate the effect of the core and
neuromuscular stability training program on the overall FMS score showed the
effect of these training programs on the overall FMS score. The results of
ANCOVA suggested that after controlling the effect of pre-test, there was a
significant difference in post-test between the three groups of control,
experimental core stability and neuromuscular stability. The least significant
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difference (LSD) test was used to compare the two groups. The results of the LSD
post hoc test indicated a significant difference between the control group-core
stability training (P<0.01) and the control group-neuromuscular training (P<0.01).
The increase in the overall FMS score in the core stability-training group was
greater than the other two groups. Moreover, the results indicated better
performance in the neural exercise group.

Discussion

Explaining the results, it can be said that weakness in the muscles of the upper
torso is a variable to cause instability in the spine, so the movement is done
incorrectly and non-functionally, the movement pattern and neuromuscular
coordination are reduced, and the risk of injury to the spine increases (4).
Therefore, it can be concluded that facilitating the simultaneous contraction of the
muscles around the lumbar vertebrae such as the oblique, transverse abdominal
muscles, multi-head and straightening of the spine, as well as increasing the
strength and coordination between these muscles may increase the stability of the
vertebrae (5). Core stability is the control and coordination of the hip and pelvic
girdle and has three central levels in which these three levels interact and work
together. These three levels include local vertebral control, lumbar-pelvic control,
and postural control. Dysfunction in any of these three parts can affect the other
parts in the motor chain. For example, impaired local control of the vertebrae and
lumbar-pelvic control can ultimately affect posture control and overall body
balance. Loss of posture control may lead to fall and put the individual at risk as
well as increase the likelihood of lower limb injury. On the unstable surface is
noted to improve the strength of the trunk area, followed by the endurance of the
central area (6). The fact that neuromuscular training increases neuromuscular
coordination of trunk and lower limb muscles and increases profundity following
the neuromuscular training protocol may be a reason for increased performance
in FMS tests in the current study.
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