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Abstract

Background and Aim: core stability is defined as the ability of muscles to control
and maintain the position of the trunk and its movement on the pelvis and lower limbs
in order to produce, transfer force and move to the extremities of the body during
physical activities. Weakness in central stability leads to impaired energy transfer and
reduced sports performance. Also, weakness in the central muscles is related to lower
limb injuries. Investigating the effect of central body muscle fatigue on the
performance of other organs can provide useful information about the role of central
body stability in sports performance. Considering the importance of central stability
in sports performance, the purpose of this research is to investigate the effect of
central body muscle fatigue on upper limb performance and functional motor
screening test scores of male athletes.

Methods: A semi-experimental research approach was used, involving 40 male
students aged 19 to 26, selected purposefully and based on availability meeting the
inclusion criteria. To assess upper limb function, two tests focusing on upper body
and upper limb stability in a closed movement chain were employed. The functional
movement screening test was also used to measure movement function before and
after inducing fatigue. Data analysis was conducted using Wilcoxon and T-paired
statistical tests (p<0.05).

Results: The results from the Wilcoxon test indicated that after the fatigue protocol,
individuals exhibited significantly poorer performance in deep squats (P=0.001), In-
Line Lunge (P=0.001), Hurdle Step (P=0.001), trunk rotatory stability (P=0.001), and
the total scores of the movement screening test (P=0.001). However, there was no
significant difference in other subtests between the two measurement stages (P<0.05).
The paired sample t-test also revealed that individuals performed poorer in the upper
quarter Y balance test (P=0.001) and closed kinetic chain upper extremity stability
test (P=0.001) after the fatigue protocol compared to before.

Conclusion: The study shows that core muscle fatigue significantly decreases scores
in upper functional tests and motor screening, suggesting the need for endurance
exercises targeting core muscles to improve fatigue resistance during prolonged
activities.
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Extended Abstract

Introduction

Core stability is defined as the ability of
muscles to control and maintain the position of
the trunk and its movement on the pelvis and
lower limbs in order to produce, transfer force and
move to the extremities of the body during
physical activities(1). Optimal core stability
enables the complete transfer of force generated in
the body to the upper and lower limbs(2). The
core stability involves the ability of the lumbar-
pelvic-thigh complex to prevent spinal instability
and return to a balanced state after being
disturbed(3). The central part of the body plays a
significant role in creating a stable support surface
for movement and performance (4). The core
stability can be thought of as a box, with the
abdominal muscles in the front, the paraspinal and
gluteal muscles in the back, the diaphragm in the
roof, and the pelvic floor muscles in the floor(5).

Core stability is crucial for the effective
biomechanical function of the body. It helps
increase force production and reduce joint loads
during various activities such as running and
throwing(6<7).Weakness in core stability can
disrupt energy transfer and lead to decreased
sports performance. It is also linked to lower limb
injuries(7).Inefficiency in the core body area may
affect individual performance and increase the
risk of injuries(8). Studying the impact of core
body muscle fatigue on the performance of other
muscles can provide valuable insights into the role
of core body stability in sports performance(9).
Given the significance of core stability in sports,
this research aims to examine the effect of core
body muscle fatigue on the performance of the
upper limbs and functional motor screening test
scores of male athletes.

Method

In this research, an intervention variable called
the "fatigue protocol” was applied to a group of
male students aged 19 to 26 majoring in physical
education and sports science. A total of 40
subjects were purposefully selected based on
specific criteria, with 17 being basketball players
and 23 being volleyball players. The research

followed a semi-experimental design with a pre-
test-post-test approach. Each subject participated
in two test sessions at the university sports club.
During the first session, the subjects underwent a
motor performance screening test without
experiencing  fatigue. The tests included
functional motor screening and upper limb
functional tests. After a short rest, the same tests
were repeated in a fatigued state during the
second session, which took place 48 hours later.
The data collected from the tests was analyzed
using Wilcoxon and T-paired statistical tests. The
significance level for the statistical analysis was
set at p<0.05.
Results

The results of the Wilcoxon test indicated that
participants performed significantly worse in the
deep squat (P=0.001), lunge (P=0.001), stepping
over the obstacle (P=0.001), rotational stability of
the trunk (P=0.001), and total movement
screening test (P=0.001) after the fatigue protocol
compared to before. However, there were no
significant differences in other sub-tests between
the two measurement stages (P<0.05).

Additionally, the results of the paired t-test
showed that participants had weaker performance
in the upper limb Y balance test (P=0.001) and the
upper limb stability test in the closed movement
chain (P=0.001) after the fatigue protocol
compared to before performing the protocol.

Discussion

The present research shows a decrease in the
total score of the motor function test as well as the
scores related to the deep squat test, lunge,
rotational stability of the trunk and step over the
obstacle, as well as the balance tests of the upper
limb and the stability of the upper limb in the
chain of motion depending on the fatigue of the
muscles of the core region.

Previous research has shown that fatigue in the
muscles of the central body region can
significantly reduce the scores related to the
movement performance test in dancers (37) and it
has also shown that the fatigue of the abdominal
muscles has a significant relationship with the
movement and balance performance test. Fatigue
of trunk muscles can reduce balance and posture
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control (38). In this regard, McMullen et al.
(2011) concluded during a research that the
fatigue of the gluteus medius muscle (one of the
central muscles of the body) causes a decrease in
the scores of static balance test (standing on one
leg) and dynamic balance (star rotation balance
test) in All directions as well as movement quality
test in non-athletes men and women (9).

There is a belief that the trunk muscles
themselves play an important role in functional-
motor tests and improving and increasing the
stability of the central region of the body leads to
the improvement of functional motor tests (39).
The present research emphasizes the important
role of the central body region in the execution of
sports movements. In their study, Naseri et al.
(2013) investigated and analyzed the relationship
between the stability of the central body region
and the performance of the lower limbs in female
athletes and showed that the stability of the
central region is related to the performance of the
lower limbs. and the importance of the central
region for stability and power generation in all
sports activities is undeniable (40).

Considering the effect of fatigue in the core
body area on the test results, it is suggested that
trainers incorporate endurance exercises in this
area to improve muscle ability against fatigue in

long-term activities.

Clinical application
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