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Abstract
Background and Aim: The knee joint has been introduced as the most vulnerable

part of the body in volleyball. the aim of this research is to the effect of 6 weeks of
neuromuscular training on the landing-jumping pattern, balance, and knee
Balance proprioception of female volleyball players with high and low risk of anterior
cruciate ligament injury.
Methods: forty female volleyball players were selected into two groups of high
and low-risk ACL injury using the LESS test, and then each group was divided into
two training and control groups. Dynamic and static balance, knee proprioception,
and jump-landing patterns were evaluated. Neuromuscular exercises were
performed for six weeks by the training group and then, the post-test was
performed. dependent t-tests and covariance analysis were used to analyze the data.
ligament Results: The results of the research showed that neuromuscular exercises have a
significant effect on static and dynamic balance, proprioception, and landing-jump
mechanics, But the effect of this exercise on the research components among the
experimental groups (except for the landing error component (p = 0.001)) was not
significant.
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Conclusions: neuromuscular exercises improve dynamic and static balance,
proprioception, and landing-jumping mechanics in both high and low-injury risk
groups, and the effect of these exercises on the landing-jump component in the
group with high injury risk is greater than in the group with low injury risk. This
difference can be attributed to the basic neuromuscular weakness in the group with
high injury risk.
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Extended Abstract

Introduction

One popular sport that has gained many fans,
especially in our country, is volleyball (1).
Volleyball is widely recognized as both a
recreational and competitive sport around the
world, second only to football in terms of global
popularity. Despite the many benefits of physical
activity and sports, injuries are a common
occurrence. Volleyball is considered a high-risk
sport(6), and players are susceptible to various
injuries such as shoulder, ankle, and knee injuries.
Among these, knee joint injuries are particularly
common and can inhibit athletes from participating
in training and competition. A recent study aimed
to investigate the effects of six weeks of
neuromuscular training on the landing-jumping
pattern, balance, and knee proprioception of female
volleyball players at high and low risk of anterior
cruciate ligament injury.

Method

The study’s statistical population consists of
forty young female volleyball players aged 14 to
18, selected purposefully from volleyball sports
clubs in Khoy City. All participants were tested
using the LESS (Landing Error Scoring System)
test(22). The participants' maturity status was taken
into account during the selection process. The
study aimed to analyze errors in the jump-landing
technique by reviewing video images recorded
from two frontal and sagittal views of a person
jumping and landing. The study included 40
participants, with 20 in each risk group. The high-
risk group had an average height of 1.70m (£ 0.04),
an average weight of 66.60kg (x 4.07), an average
age of 16.40 years (+ 1.98), and an average LESS
test score of 8.40 (x 0.58). The low-risk group had
an average height of 1.72m (x 4.98), an average
weight of 61.20kg (£ 4.12), an average age of 16.64
years (+ 15.98), and an average LESS test score of
4.65 (£ 0.45). The participants were randomly
assigned to control and exercise groups (10 people
each) for further testing using the Y balance test to
assess dynamic balance. First, the leg length was
calculated. The stork balance test was used to
evaluate static balance(25).

The knee joint proprioception was measured using
a universal goniometer (24), and the Landing Error
Scoring System test (LESS) was used to check the
landing-jump pattern.

Following the pre-test measurements, the
training groups followed the Sportmetric
neuromuscular training program, while the control
group continued with their regular exercises. The
Sportmetric program included stretching, strength,
and jumping exercises, with three sessions per
week and each session lasting about 60 minutes.
After the six weeks, the tests were repeated.

Results

The results showed that neuro-muscular training
has a significant effect on static and dynamic
balance, proprioceptive and landing-jump
mechanics, but the effect of this exercise on the
research components among the experimental
groups (except for the landing error component
(P=0.001) ), was not significant (p>0.05).

Tablel. The results of the covariance analysis test to compare
static balance, dynamic balance and proprioception between
groups

variable F df Eta
squared
Static balance 21.88 3 0.001 0.65

Overall balance score 12.00 3 0.001 0.50
proprioception 1498 3 0.001 0.56

Discussion

The results of this research indicate that
Sportmetric neuromuscular training significantly
improves the dynamic and static balance of female
volleyball players in both high and low-risk groups
for anterior cruciate ligament (ACL) injury.
However, there was no statistically significant
difference observed between the two training
groups. Additionally, the study showed that
neuromuscular exercises have an effect on the level
of knee joint proprioception in both high and low-
risk groups of ACL injury among female volleyball
players, but there was no statistically significant
difference between the two training groups.
Furthermore, the research demonstrated that
neuromuscular exercises also influence landing-
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jumping mechanics in both high and low-risk
groups of ACL injury among female volleyball
players. The results indicated a statistically
significant difference between the training groups,
with a greater effect observed in the high-risk
group compared to the low-risk group.

Clinical application
The results of this research can be used to
prevent the injury of athletes with high risk of ACL
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