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ABSTRACT

Previous studies have shown that core stability exercises reduce the applied
force on the upper limbs in swimmers. However, the effect of these exercises on the range of motion
(ROM), muscle strength, and pain in the shoulder of swimmers is unclear. Therefore, this study aims to
investigate the effect of a core stability exercise program on shoulder pain, muscle strength, and ROM in
female swimmers with shoulder impingement syndrome (SIS).
[VETELEE The study population consists of all female swimmers with SIS in Tabriz, Iran. Twenty eligible
swimmers were selected and randomly divided into two exercise (n=10) and control (n=10) groups.
The shoulder pain, ROM, and muscle strength were measured by the shoulder pain and disability
index, a goniometer, and the bench press (One repetition maximum), respectively. The exercise group
participated in a specific core stability exercise program. The data were analyzed in SPSS software,
version 24 using repeated measures analysis of variance, independent t-test, and paired t-test for within-
group and between-group comparisons. The significance level was set a t 0.05.
[{EEVTE After exercise, the amount of shoulder pain in the experimental group was significantly reduced
compared to the control group (P=0.0001). It also had a significant effect on the ROM of the shoulder in
this group. In addition, there was a significant difference in shoulder muscle strength in the experimental
group before and after exercise (P=0.0001), but this difference was not significant in the control group
(P=0.138). Moreover, there was a significant interaction effect of time and group in the shoulder girdle
i muscle strength (P=0.001).

Received: 02 Feb 2021 [@TEITERT The core stability exercises can reduce shoulder pain and improve shoulder ROM and muscle

: strength in female swimmers with SIS. Performing core stability exercises is recommended to reduce

pain and improve shoulder girdle function in these swimmers.
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Introduction

houlder joint pain is one of the most com-

mon musculoskeletal problems among

swimmers, with a prevalence of 44-65%

[1]. There are several risk factors for

shoulder pain in swimmers, including the
reduction of glenohumeral joint range of motion (ROM),
weak shoulder function, age, competition level, swim-
ming technique, and applying abnormal forces to over-
come the resisting force of water [2, 3, 4]. Swimmers’
shoulder impingement syndrome (SIS) can cause many
complications in competitive and professional swimmers.
Pain and decreased ROM, strength, and endurance of the
shoulder girdle muscles, followed by fatigue, are among
these complications that cause a decrease in sports perfor-
mance [5, 6]. The decrease in strength and endurance of
the shoulder girdle muscles can affect the scapulohumeral
thythm and position of the scapula. Accordingly, stud-
ies have suggested that the change in the position of the
scapula affects the function of the shoulder girdle muscles
and produces pain [6, 12].

Various rehabilitation techniques have been used in
patients with shoulder pain, including aquatic exercises
[10], resistance exercises [10], resistance exercises with
stretch [9], shoulder stabilization and stretching exercises
[11], strength and motor control exercises [12], TRX ex-
ercises [13] and physiotherapy [14], and their results have
indicated the positive effect of these exercises on treating
the shoulder pain syndrome. Also, previous studies have
shown that maintaining the strength of the central part of
the body using core stability exercise reduces the applied
force on the upper extremity, and it may be important in
preventing swimmers’ shoulder injuries. However, the
effect of core stability exercises on the ROM of upper
limbs, strength of upper limb muscles, and shoulder pain
of swimmers is unclear. Therefore, this study aims to in-
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vestigate the effect of core stability exercises on shoulder
pain, shoulder muscle strength, and ROM of shoulder in
female swimmers with SIS.

Materials and Methods

The study population consists of all female swimmers
with SIS in Tabriz, Iran in 2019. Twenty swimmers with
SIS were selected and randomly divided into two exercise
(n=10) and control (n=10) groups. The inclusion criteria
were: at least 3 years of regular swimming, suffering from
shoulder pain, having a painful arc during abduction, hav-
ing positive Neer and Hawkins tests, and not being under
any therapeutic intervention before the study [19, 20]. The
shoulder pain, ROM of shoulder, and shoulder muscle
strength were measured by the shoulder pain and disabil-
ity index (SPADI), a goniometer, and a bench press (One
repetition maximum), respectively. The exercise group
participated in a specific core stability exercise program,
three sessions per week, each for 90 minutes. The inten-
sity of exercises was increased by increasing the number
of repetitions and reducing the rest period [16, 21]. The
control group did not receive any intervention. After the
8 weeks of training sessions, both groups underwent the
post-test assessments. The data were analyzed in SPSS
software version 24 using repeated measured analysis of
variance, independent t-test, and paired t-test for within-
group and between-group comparisons. The significance
level was set at 0.05.

Results

Table 1 shows the results for shoulder pain in both
groups before and after training. Before training, there
was no significant difference in shoulder pain between the
two groups (P=0.62). After training, the amount of pain
in the exercise group was significantly less than that in
the control group (P=0.0001). Furthermore, core stability
exercises had a significant effect on the ROM of shoulder
in swimmers. In the shoulder girdle muscle strength, there

Table 1. Mean SPADI values in the two groups before and after exercise

MeanSD
Group P
Pre-test Post-test
Exercise 5.44+69.690 3.51+53.940 0.0001
Control 5.85+£68.430 6.14+68.340 0.651
P 0.621 0.0001 -
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was no significant difference between the two groups in Acknowledgments
the pre-test phase (P=0.27). However, in the post-test
phase, a significant difference was reported, where the ex- The authors would like to thank the participants for their

ercise group had more shoulder girdle strength (P=0.044). cooperation in this study.
In the shoulder girdle muscle strength, there was a signifi-
cant interaction of time and group (P=0.001).

Conclusion

Based on the results of this study, the core stability ex-
ercise reduced the shoulder pain and increased the ROM
and muscle strength of shoulder girdle in female swim-
mers with SIS. Previous studies have shown that the mus-
cle weakness and decreased core stability may lead to the
implementation of incorrect technique and increases the
risk of shoulder injuries in swimmers [23]. By strength-
ening the core muscles and increasing the stability of this
region, the stability of the shoulder joint increases [20].
Therefore, core stability exercises can reduce the pressure
on the upper limb during strokes in swimmers [25] and
pain. Relieving pain and loss of neuromuscular inhibition
due to the implementation of core stability exercises al-
low a person to move the upper limb in its full ROM and
increase the ROM [1, 14, 31], as it was observed in this
study. Performing core stability exercises is recommend-
ed to reduce pain and improve shoulder girdle function in
female swimmers with SIS.
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