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Abstract

The shoulder impingement syndrome is quite prevalent amongst all shoulder injuries and
mainly accounts for pain and mobility limitation in that region. Therefore, the aim of this study
was to investigate the effects of rhythmic stabilization exercise on position sense, range of
motion, strength and functional stability of shoulder in adolescent girl swimmers with shoulder
impingement syndrome. In this study, 30 swimmer girls with shoulder impingement syndrome
were randomly divided into two groups of experimental and control. After pre-test
measurements from the two groups, including proprioception, strength, range of motion and
functional stability, the experimental group performed four weeks Rhythmic stabilization
exercises and then the post-tests were performed for the two groups according to the pre-test.
Results indicated that position sense, rotator muscles strength, and functional stability of
shoulder joint significantly improved after rhythmic stabilization exercises compared to the
control group (p<0.05). There was no significant difference in the range of motion between the
two groups (p>0.05). It seems that, rhythmic stabilization exercises can be used in order to
improve proprioception, shoulder rotator muscles strength and the functional stability of
swimmers suffering from shoulder impingement syndrome.
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Extended Abstract

Background and Purpose

The shoulder impingement syndrome is quite prevalent amongst all shoulder
injuries and mainly accounts for pain and mobility limitation in that region (1).
This injury is one of the most common injuries in swimmers (2). People suffering
from shoulder impingement syndrome have shown lower rotation strength and
range of motion in the shoulder, as well as impaired the accuracy of the shoulder
position sense and functional stability (3-5). Reactive neuromuscular training in
the form of rhythmic stabilization exercise has shown significant effects on the
shoulder neuromuscular function (6). Therefore, the aim of this study was to
investigate the effects of rhythmic stabilization exercise on position sense,
shoulder internal and external rotation range of motion, shoulder rotator muscles
strength and functional stability of the shoulder in adolescent girl swimmers with
shoulder impingement syndrome.

Materials and Methods

Thirty adolescent girl swimmers with shoulder impingement syndrome
participated in this study and randomly divided into two groups of experimental
and control. Shoulder impingement syndrome was assessed using the Neer sign
and Hawkins-Kennedy test for shoulder impingement. Shoulder proprioception
was evaluated as the accuracy of the shoulder external rotation repositioning (45
and 80 degrees of external rotation) in the supine position with 90 degrees
shoulder abduction and elbow flexion. The shoulder internal and external rotation
range of motions was measured in the same position for the shoulder
proprioception as well, using goniometry. Isometric shoulder rotation muscular
strength was assessed in the seated position with shoulder extension, 90 degrees
elbow flexion and forearm pronation using a handheld dynamometer. Functional
stability of the shoulder was also evaluated with Upper Quarter Y Balance Test.
After pre-test measurements from the two groups, the experimental group
performed rhythmic stabilization exercises for twelve sessions (in four weeks) and
then the post-tests were performed for the two groups according to the pre-test.
The exercise protocol was performed according to the previous evidence (7). The
protocol was designed based on the FITT guidelines and the American College of
Sports Medicine and the duration of each session was 15-20 minutes in the first
week and progressed to 30 minutes in the fourth week. The exercises were
performed in all three planes of motion and gradually progressed from semi-static
exercises to more dynamic exercises and from the mid-range to the end-range of
the shoulder range of motion. The statistical analysis was performed using SPSS
version 22. Independent samples t-test and paired sample t-test were employed
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for the between-groups and within-group comparisons. The level of significance
was considered 0.05 in this study.

Findings

The Shapiro-Wilk test was used to check the normality of the data distribution.
The results of this test showed that all research variables had a normal distribution
(P <0.05). The results of the paired samples t-test for the within-group
comparisons showed that the position sense (both in 45 degrees and 80 degrees of
the shoulder external rotation), internal and external rotation muscle strength, and
functional stability of the shoulder joint of female swimmers with shoulder
impingement syndrome (the experimental group) improved significantly after 4
weeks of rhythmic stabilization exercises compared to their pre-test. However,
there was no significant change in the shoulder range of motion in this group in
the post-test compared to the pre-test. The control group showed no significant
change in any of the variables in the post-test compared to the pre-test. The results
of the independent samples t-test for the between-groups comparison showed that
there was no significant difference between the two groups in the pre-test phase.
However, there were significant differences in the shoulder position sense (both
in 45 degrees and 80 degrees of the shoulder external rotation), the strength of the
internal and external rotator muscles, and the functional stability of the shoulder
joint in the experimental group compared to the control group in the post-tests. In
addition, no significant difference was observed between the post-tests of the two
groups in the range of motion variable.

Conclusions

The results of this study showed the positive effect of rhythmic stabilization
exercises on various parameters of the shoulder musculoskeletal system of
adolescent girl swimmers with shoulder impingement syndrome. The shoulder
proprioception, in the form of shoulder position sense improved significantly after
the 4 weeks of rhythmic stabilization exercises. The shoulder rotation muscular
strength improved with the exercise protocol as well. In addition, the functional
stability, which was evaluated in the closed kinetic chain using the Upper Quarter
Y Balance Test, increased. According to the findings of the study, it is suggested
that rhythmic stabilization exercises be performed as rehabilitation exercises for
adolescent girl swimmers with shoulder impingement syndrome to improve the
shoulder position sense, muscle strength and functional stability of the shoulder
and be used along with warm-up programs and team exercises.
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Message

Rhythmic stabilization exercises can improve shoulder rotator muscles strength,
shoulder proprioception (position sense) and functional stability of the shoulder
in adolescent girl swimmers with shoulder impingement syndrome. However, the
effect of these exercises in the shoulder rotation range of motion is still
guestionable.
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