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Abstract

The aim of this study was to investigate the effect of selected TRX exercises on functional
stability, proprioception and strength of shoulder joint muscles in athletes with scapular
dyskinesis. The present study was a quasi-experimental study with pre-test and post-test
design. For this purpose, 30 male athletes of overhead fields with scapular dyskinesis were
randomly divided into training and control groups (15 individuals in each group). Athletes
with scapular dyskinesis were identified using a lateral scapular slide test. In the pre-test,
the strength of internal and external rotator cuff muscles, functional stability and accuracy
of shoulder joint proprioception were evaluated by manual dynamometer tests, upper body
functional balance test, and imaging method, respectively. The subjects in the training
group then performed the selected TRX exercises 3 sessions per week for 8 weeks. At the
end of 8 weeks, all measurements of the pre-test were performed again in the post-test. A
Two-way analysis of variance was used to statistically analyze the research findings at a
significance level of P < 0.05. The results of two-way analysis of variance showed that in
the post-test, rotational muscle strength (P=0.001), functional stability (P=0.001) and
accuracy of shoulder joint proprioception (P=0.001) of the experimental group
significantly improved compared to the control group. According to the results of the
study, due to the improvement in rotational muscle strength, functional stability and
accuracy of shoulder joint proprioception in TRX group, it is suggested that the TRX
exercises used in the present study be used to improve the disorders caused by scapular
dyskinesia in overhead athletes and to prevent possible injuries to the shoulder joint.
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Extended Abstract

Background and Purpose

During a training session or a competition, the athletes of overhead fields use the
muscles and joints of the shoulder girdle a lot to perform their sports tasks. The
position of the scapula plays a very important role in how to perform overhead
motors. Disturbance in the positioning of the shoulder is called dyskinesis, so
recent researches have emphasized the necessity of screening and identifying
athletes with dyskinesis before participating in sports competitions and taking
corrective measures for this condition. Impaired strength, proprioceptive
accuracy, and joint stability are among the important risk factors that increase the
risk of injury in overhead sports athletes. A change in the position of the scapula
bone as a cornerstone in the movements of the shoulder girdle can affect any of
the above factors and disturb the natural neuromuscular reflexes that are
responsible for protecting the joint. Therefore, it is so important to pay attention
to the above-mentioned factors in athletes with dyskinesis. Total body resistance
exercises (TRX) are a type of closed motor chain exercises that have attracted the
attention of the sports community in recent years. The distinctive feature of this
training method can be seen in using the muscles of the body in a suspended
environment, which, in addition to focusing on the target muscles, develops
muscle strength and coordination between the motor chains by creating coherent
contractions along the closed motor chain. Therefore, it is assumed that TRX
exercises, due to the fact that they are performed in a closed motor chain and in
terms of functionality, provide the possibility of simulating the motor tasks of
overhead sports, can be a suitable option for correcting dyskinesia and preventing
damage to the shoulder girdle in athletes of overhead disciplines. Therefore, the
purpose of the present study is to investigate the effect of TRX exercises on
functional stability, muscle strength, and shoulder joint proprioception in
overhead sports athletes with scapular motor disorders.

Materials and methods

The present study is quasi-experimental research with a two-group pre-test and
post-test design. The research samples were made up of 30 members of the
statistical population with an age range of 20 to 30 years who were eligible to
participate in the research based on the inclusion criteria. In the pre-test phase, the
consent form and the personal information registration form were completed by
the individuals .After that, initial measurements including anthropometric
measurements and assessment of scapular motor disorder were performed to
determine the presence or absence of scapular dyskinesis .Scapular lateral slip test
provided by Kibler was used to evaluate scapular dyskinesis. Manual muscle test
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was used to measure the maximum isometric strength of internal and external
rotation motors of the shoulder joint. (ICC =0/88 — 0/96).

In order to evaluate the functional stability of the shoulder joint, the upper body
Y balance test was used. The intra-rater reliability of this test is 0.8 to 0.9 which
is acceptable. To assess the accuracy of shoulder joint proprioception in 90-degree
abduction motor, digital camera imaging method and image evaluation in Kinova
software were used.

The reliability of this method is reported to be from 0.87 to 0.96 . After the pre-
test phase, the participants were randomly divided into two control and training
groups.

Then, the subjects of the training group performed 8-week TRX exercises. The
exercises used in the present study were based on Saadatian et al.'s study, which
has been proven to have an effect on the variables related to the shoulder girdle.
In order to statistically analyze the study’s findings, the two-way analysis of
variance with repeated measures. was used. The significance level of all statistical
tests was considered at p>0.05.

Findings

The results of the independent t-test showed that there is no significant difference
between the demographic variables of the subjects of the two groups. According
to the results of variance analysis, it can be stated that TRX exercises had a
significantly positive effect on the strength of internal and external rotator
muscles, functional stability and proprioceptive accuracy of subjects in the
training group compared to the control group (P < 0.05).

Conclusion

The purpose of this study was to investigate the effect of 8 weeks of selected TRX
exercises on functional stability, muscle strength and shoulder joint
proprioceptive accuracy of athletes in overhead sports with scapular motor
disorders. The results of variance analysis test showed that performing the above-
mentioned exercises leads to improvement of functional stability, strength of
internal and external rotator muscles, and accuracy of shoulder joint
proprioception. To justify the present study’s findings, it can be stated that TRX
exercises lead to an improvement in the function of muscle spindle receptors and
an increase in the accuracy of afferent messages from the side of the shoulder joint
to the nervous system, which improves feedback effervescent messages from the
nervous system to the shoulder joint. Therefore, increasing the accuracy of nerve
messages will result in sending more coherent and efficient motor commands to
the muscles, and the better performance of the shoulder joint muscles will lead to
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an improvement in the functional stability of the shoulder joint. As a result, the
probability of performing traumatic motors is reduced, especially in athletes with
scapular mobility disorder who have experienced proprioceptive disorder and
functional stability of the shoulder joint.

Therefore, it is recommended for coaches and athletes of overhead disciplines to
use these exercises to prevent injuries in the shoulder girdle
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Table 1- Exercise protocol TRX

S e : .
O o aen
o il
Yo S5 —ew Y
oyl agls Standing push-up plus, Chest press, standing
overhead triceps extension, Scapular retraction, 93 3 Jol
3 sets - 10 Invertgd row, Supine iron cross, Elbow plank, 1&2
repetitions - 20 Supine plank, Dual-arm external rotation
seconds rest
1O S5 Y~ Y )
e s Standing push-up plus, Inverted row,
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Table 2- Demographic characteristics of subjects by two groups (mean and
(standard deviation
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Table 3- The results of muscle strength, functional stability and proprioceptive

accuracy and its changes in pre-test and post-test by group
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