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Abstract
Keywords Background and aim: Core stability and strengthening of core stability
muscles are among the new debates in sports medicine. The present study
CXWORX aimed to determine the effect of CX WORX exercises, one type of stability

exercise, on proprioception and strength of selected muscles in basketball
players with trunk defects.

Methods: Thirty female basketball players with trunk defects were selected by
available sampling and randomly placed in two control and training groups.
Trunk defects through the tuck jump test, knee, and ankle proprioception using
a goniometer, trunk proprioception using Kinovea software, the strength of
knee flexors and extensors, hip abductors and external rotators, and basketball
Basketball player players' trunk flexors and extensors using a dynamometer were evaluated. CX
WORX exercises were performed by the training group for six weeks. Paired
sample t-tests and covariance analysis were used to analyze the data.

Results: The results of the present study show a significant effect of CX
WORX exercises on trunk (P=0.014), ankle (P=0.000), and knee (P=0.000)

proprioception and the strength of knee (P=0.000), and trunk extensors
(P=0.000), abductors (P= 0.000) and external rotator of the hip (P=0.000) of
the subjects of the experimental group compared to the control group, but no
significant difference was observed between the strength of the knee flexor
muscles between the two groups (P>0.05).

Conclusion: According to the results, CX WORX exercises improved trunk,
ankle, and knee proprioception and the strength of the knee and trunk extensor,
hip abductor, and external rotator muscles of basketball players with trunk
defects. Therefore, it is suggested that experts in the field of health and

corrective exercise use CX WORX exercises with the aim of increasing
proprioception and muscle strength of basketball players with trunk defects.
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Extended Abstract

Introduction

Today, basketball has become one of the
most popular team sports worldwide. The
attractiveness of basketball is not only due to the
competitiveness of this discipline but also due to
the players’ implementation of complex and fast
skills (1). In their research, Taylor et al. (2015)
reported that basketball has the highest injury
rate among team sports, with between 7 and 10
injuries per 1000 hours of competition (2).

It was a trunk defect. Muscle strength is one
of the most important physical fitness factors in
all sports, especially basketball. Sufficient
strength is required to perform many movements
and skills in basketball, such as slowing speed,
shooting, dribbling, turning, and jumping (6). It
has been shown in many studies that improving
muscle strength may increase the quality of
sports performance (7). Defects in the
neuromuscular control of the core during sports
activities lead to increased uncontrolled
movements of the trunk, and dysfunction of the
core is simply the inability to control the trunk
accurately in three planes (sagittal, frontal,
horizontal) defined (9). Defects in the
neuromuscular control of the trunk may lead to
uncontrolled lateral movement during landing
and cutting, and insufficient neural control of the
trunk may affect the dynamic stability of the
lower limb (10). The weakness of the core
muscles in sports that require jumping, leaping,
and fast running is directly related to injury in
the lower limbs (11). CX WORX exercises are
one of the new exercises that emphasize
strengthening the core muscles and have the
greatest effect on the general muscles (12).

The results of the research showed that CX
WORX exercises can bring performance and
execution to the optimal level and provide an
increase in performance (13). Therefore,
considering the high prevalence of knee and
ankle injuries in basketball players and the lack
of similar research in this field, this study aims
to investigate the effect of CX WORX exercises
on the sense of proprioception and strength of
the lower limb muscles in controlled basketball
athletes.

Methodology

The current study was a semi-experimental
and applied research, with an ethical code
number of IR.SSRI.RIC.1400.1305. female
basketball players with trunk defects were
selected by available sampling and randomly
placed in two control and training groups. Trunk
defects through the tuck jump test, knee and

ankle proprioception using a goniometer, trunk
proprioception using Kinovea software, the
strength of knee flexors and extensors, hip
abductors and external rotators, and basketball
players' trunk flexors and extensors using a
dynamometer. The exercise program was
conducted for six weeks, with three sessions per
week, and each session was 45 minutes under
the supervision of the examiner (32). Each
training session consisted of 8 minutes of initial
warm-up, 30 minutes of CX WORX exercises,
and 5 minutes of cool-down. After the exercises,
the post-test was performed. Dependent t-tests
and covariance analysis were used to analyze the
data.

Results

The results of the present study show a
significant effect of CX WORX exercises on
trunk, ankle, and knee proprioception (P<0.05).
The strength of knee and trunk extensors
(P<0.05), abductors (P<0.05) and external
rotator of the hip (P<0.05) of the subjects of the
experimental group compared to the control
group, but no significant difference was
observed between the strength of the knee flexor
muscles between the two groups (P>0.05).

Conclusion

According to the present research results,
CX WORX exercises improved trunk, ankle,
and knee proprioception and the strength of the
knee and trunk extensor, hip abductor, and
external rotator muscles of basketball players
with trunk defects. The present research results
showed that a course of CX WORX exercises
improved the proprioception of the lower limb.
Muscle spindle receptors, which report changes
in muscle length, play a more prominent and
important role in determining the accuracy of
knee joint position sense (37). Studies have
shown that proprioception can be trained, and
programs that include proprioception training
lead to performance improvement. To train
proprioception, one should use exercises that
involve this system (38), and considering that
CX WORX exercises cause simultaneous
contraction of muscles, it causes the receptors in
the skin, joint, and capsule to act better and
more organized. As a result, they provide more
stability for the person and improve the
efficiency of proprioception receptors (39).

The results of the present research showed
that a course of CX WORX exercises improved
the strength of knee flexors and extensors. It
seems that the CX WORX training program,
which includes resistance exercises in the trunk
area in different positions such as sitting,
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standing, and prone position and side, is
explosive, repetitive, and endurance (32),
considering the involvement. In this way, the
lower limb during training has been able to
significantly affect the strength and performance
of the lower limb by affecting the endurance of
the core region.

The results of the present research showed
that a course of CX WORX exercises improved
the strength of the abductor and external rotator
muscles of the hip. CX WORX exercises are a
comprehensive exercise program that, due to the
presence of strength exercises, strengthens the
core muscles, upper limbs, and lower limbs,
which also improves performance and balance
(44).

According to the results of the present study,
it was observed that performing six weeks of CX
WORX exercises had a significant effect on
proprioception and muscle strength in basketball
players with trunk defects, it can be concluded
that the exercises applied in this study are a
suitable solution. It is scientific, cheap, and
without side effects, which, of course, should be
done under the supervision of an expert.
Therefore, it is suggested that experts in the field
of health and corrective exercise use CX WORX
exercises with the aim of improving the ankle
and knee proprioception and muscle strength of
basketball players.
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