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Purpose: Today, many new exercises are offered to strengthen central stability
muscles, and CXWORX exercises are one of them. The purpose of this study was to
investigate the effect of CXWORX exercises on postural and functional stability,
proprioception, strength and specific skill in basketball players with trunk defects.
Methods: The current research was a semi-experimental and applied type of
research. 30 female basketball players with trunk defects were selected by
available sampling and randomly placed in two groups. Trunk defects were
evaluated through the tuck jump test, lower limb stability through the Flamingo
test, functional stability of the upper limb and dynamic balance through the Y test.
CXWORX exercises were performed for six weeks by the training group. dependent
t-tests and covariance analysis were used to analyze the data.

Results: The results showed that six weeks CXWORX exercises have a significant
effect on improving the stability of upper limb function (P<0.05), dynamic and
static balance (P<0.05) and specific skill (P<0.05) in basketball players with trunk
defects.

Conclusion: Based on the findings of the present study, it is recommended that
health and corrective exercise professionals utilize CXWORX training to enhance
the sports efficiency, sports performance, and sport-specific skill of basketball
players.
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Extended Abstract

Basketball, with its repetitive jumping and landing, running, and quick changes of
direction, places a significant strain on the lower extremities, making them more
susceptible to injury compared to the upper extremities. The prevalence of ACL injuries
has been reported as 8% in male athletes and 9% in female athletes. According to
previous research, ankle sprains and knee injuries are among the most common
basketball injuries, and balance and proprioception play a significant role in the
occurrence of these injuries. Balance, or postural stability, is an essential component in
both everyday activities and sports. "Balance" is a general term often used to describe
the ability to maintain an upright posture, while "postural stability" provides a more specific
description of human balance. Neuromuscular deficits, defined as impairments in muscle
strength, power, or activation patterns, can lead to increased forces on the knee joint and
ACL, increasing the risk of injury. Biomechanical and neuromuscular differences in the
trunk and lower extremities are believed to be the primary factors contributing to the
higher prevalence of non-contact ACL injuries in females. Inadequate trunk control can
also affect lower extremity dynamic stability, leading to increased stress on the knee
ligaments and potentially resulting in ACL injury. Core stability plays a crucial role in
preventing sports injuries. Core stability is described as the control of movement and
muscular capacity of the lumbopelvic and hip-thigh complex. Neuromuscular deficits are
defined as impairments in muscle strength, power, or activation patterns that lead to
increased forces on the knee joint and ACL. It is believed that biomechanical and
neuromuscular differences in the trunk and lower extremity are the primary reasons for
the significantly higher prevalence of non-contact ACL injury in women.

Core stability serves as a bridge for the effective transfer of force generated in the lower
extremities to the upper body through the trunk, contributing to improved athletic
performance. Core muscle weakness is a significant risk factor for lower extremity
injuries, particularly anterior cruciate ligament (ACL) injury. Numerous new training
methods have been developed to strengthen core muscles, including CX WORX, a novel
and effective exercise program. CX WORX is a resistance-based training program that

targets core muscles using exercises like crunches, planks, and squats. This unique
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combination aims to maximize strength, enhance endurance, improve stability, reduce
injuries, and maintain mobility. Studies have shown that CX WORX can improve
performance and function. Due to limited research on CX WORYX, this study aimed to
investigate the effects of a CX WORX training program on dynamic and static balance,
sport-specific skills, and upper and lower extremity stability in athletes with core
weakness.

Methods: The present study was semi-experimental applied research with an ethics code
of IR.SSRI.REC.1400.1305. The statistical population of the study included female
basketball players aged 14-20 years with core weakness in Tabriz city, Iran, who had at
least 2 years of experience in this sport. The research samples were selected
purposefully from the population with informed consent and were randomly divided into
two experimental (n=15) and control (n=15) groups. Concealment of random assignment
was achieved using a computer-generated block randomization table (number 1 for the
experimental group and number 2 for the control group) prior to data collection by a
researcher who was not involved in the recruitment or implementation of the training
sessions. Subsequently, the random numerical sequence was placed in opaque and
sealed envelopes. Another researcher, blinded to the pre-intervention assessments,
opened an envelope and proceeded with the training sessions according to the group
assignment. An independent assessor, blinded to the study hypothesis and methods,
assessed the outcomes before and 6 weeks after the interventions. Core weakness, lower
extremity static balance, upper extremity performance stability and dynamic balance, and
sport-specific skill were assessed using the tuck jump test, flamingo test, Y-balance test,
and free throw shooting test for basketball shooting accuracy, respectively. The training
program was conducted for 6 weeks, with 3 sessions per week and each session lasting
45 minutes under the supervision of a tester. Each training session consisted of an 8-
minute warm-up, a 30-minute CX WORX workout, and a 5 minute cool-down. The
exercises in the present protocol were divided into three levels: Level 1; 8 exercises, Level
2; 9 exercises, and Level 3; 6 exercises. In the first week, 6 exercises from Level 1, 6
exercises from Level 2, and 2 exercises from Level 3 were performed. Each week, 1

exercise from Level 1, 1 exercise from Level 2, and 1 exercise from Level 3 were added.
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In the third week, Level 1 exercises were completed and this level entered a maintenance

phase. In the fourth week, Level 2 exercises were completed and this level entered a
maintenance phase for the last two weeks. In the fifth week, Level 3 exercises were
completed and all exercises from all three levels were performed by the subjects. Data
analysis was performed using descriptive and inferential statistics. The Shapiro-Wilk test
was used to assess the normality of data distribution. For between-group and within-
group comparisons of research variables, analysis of covariance (ANCOVA) and paired-
t tests were used, respectively. All statistical analyses were conducted using SPSS
version 23 with a significance level of p < 0.001.

Results: The results of the independent t-test indicated that the descriptive variables were
homogeneous in the two groups. Since the data were normally distributed, as determined
by the Shapiro-Wilk test, ANCOVA and paired-t tests were used for between-group and
within-group comparisons. Paired-t test results indicated that the CX WORX training
program had a significant effect on the upper extremity performance stability test in all
directions and total score (p = 0.000) in the training group. Similarly, the program
significantly improved dynamic balance test in all directions and total score (p = 0.000),
static balance (p = 0.000), and sport-specific skill (p = 0.000) in the training group. In
contrast, no significant pre-test to post-test differences were observed in the control group
except for static balance. The results of the ANCOVA test revealed that after controlling
for the pre-test effect, there was a significant improvement in the post-test between the
control and training groups in the mean scores of the upper extremity total performance
stability (total and sub-variables: medial, inferolateral, and anterolateral) (P < 0.01). The
results of the ANCOVA test also showed a significant improvement in the mean scores
of the dynamic balance dynamic balance (total and sub-variables: anterior, posterolateral,
and posteromedial) (P < 0.01). The ANCOVA test showed that there was a significant
increase in the static balance and sport-specific skill in the post-test between the control
and training groups (P < 0.01).
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Table 1. Result of analysis of covariance for between group comparison in postural stability, functional
performance and sport-specific skill.

R elanes contre o140 1 568.935 50142 | 0.000**
stability training 88.28
Inferolateral performance control 19.81 1 53.379 6.560 0016
stability training 3.12
Anterolateral performance control 94.38 1 241 237 4.790 0037
stability training 90.35
Total upper extremity i < 1 248 88 21.730 0.000**
performance stability training 85.16 ’ ’ ’
Anterior performance control 84.24 1 813.211 61.661 0.000**
stability training 74.93
: control 95.64
Posteromedial 1 885.296 40.394 | 0.000*
performance stability training 87.03
control 95.73
Posterolateral 1 734.376 68.031 | 0.000*
performance stability training 79.59
Lower extremity dynamic control 91.87 1 142 574 3.543 0.000**
balance training 80.25
control 18.58
Static balance 1 277.462 182.498 0.000**
training 25.33
control 27.20
Sport-specific skill 1 25.530 8.680 0.007**
training 25.86

statistically significant difference (p <0.001

Conclusion: The results of the present study demonstrated that a CX WORX training
program had a significant effect on the upper body stability of subjects. It appears that CX
WORX training, which includes core strength exercises in various positions such as
sitting, standing, prone and side-lying positions in explosive, repetitive and endurance
modes, may have had a significant effect through its impact on upper body muscle
strength and core endurance, which in turn leads to improved upper body performance.
The findings of the present study revealed that a CX WORX training program significantly
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impacted the dynamic and static balance of basketball players. Given that CX WORX

training promotes core stability and reduces excessive forces on the spine, it appears that
this therapeutic approach can be used to prevent and improve balance in these
individuals. CX WORX training program significantly impacted the sport-specific skills of
basketball. The core muscles function as a global system in the biological kinetic chain,
providing a base for power generation in all four extremities and creating a conduit for
cohesion, transfer, and integration of the upper and lower body. The present study
demonstrated that six weeks of CX WORX training significantly improved postural and
functional stability and sport-specific skill in female basketball players with core
weakness. These findings suggest that CX WORX training is an effective, evidence-
based, inexpensive, and side-effect-free intervention that should be implemented under
the supervision of a qualified professional. Therefore, it is recommended that health and
corrective exercise specialists incorporate CX WORX training into their programs to
enhance athletic performance and sport-specific skill in female basketball players.

Key words: CX WORX, functional stability, Postural stability, basketball.

Message of the study: Core training optimizes the transfer and overall control of
movement and force to the terminal segments in sporting actions. In the meantime, core
training can enhance spinal stability and stiffness to minimize unnecessary "energy
leakage" and trunk motion during external loading. This mechanism can help athletes
achieve better skill performance. CX WORX training can significantly contribute to
improving the performance and balance of individuals with core control deficits as an
appropriate therapeutic intervention. CX WORX exercises are a novel resistance training
program that targets core muscles, potentially enhancing postural and functional stability
and leading to improved athletic performance in female basketball players. Given the
limited research in this area, it seems that future studies using accurate laboratory tools
will provide valuable results of the effect of these exercises on the performance and risk

factors of lower limb injuries.
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