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Introduction

Swimming, quite popular as a recreational activity, recog-
nized worldwide as a competitive sport has gained recogni-
tion in the rehabilitation setup. In those individuals
intolerant to land-based exercises it is an efficient method
to improve cardiovascular fitness. Due to the water’s proper-
ty of buoyancy, swimming minimizes the risk of injuries by
offloading the joints and provides an overall holistic devel-
opment.1 In terms of training, competitive swimmers train
twice a day covering roughly 42 km a week, while recrea-
tional swimmers swim regularly, approximately 5 days a
week for an average of 1 to 2 hours per session.4 A study
indicates a prevalence of shoulder pain rates as high as 91%
are relevant among swimmers. “Swimmers’ shoulder,” a
condition among swimmers, proposed by Hawkins-Kennedy

arises from repetitive compression of the supraspinatus
tendon beneath the coracoacromial arch, due to recurring
periods of avascularity.5 This occurs in competitive
swimmers due to altered movement patterns, often caused
by muscle fatigue or laxity. Shoulder range of motion (ROM)
in swimmers is quite similar to other overhead athletes
leading to adaptations like limited internal rotation and
excessive external rotation. These mechanisms can be clini-
cally related to shoulder impingement syndrome which
manifests in similar pathomechanical patterns. In shoulder
impingement occurring at the subacromial level, rotator cuff
impinges under the coracoacromial arch occurring during
the recovery phase of the stroke whereas during intra-
articular impingement the biceps tendon or the rotator
cuff impinges against the glenoid and the labrum occurring
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Abstract Swimmers’ shoulder is one of the common overuse injuries having multifactorial
causes with a gradual onset. Swimmers’ experience pain in the pull-through phase,
during the mid-stroke wherein the arm is maximally internally rotated and adducted.
This occurs due to a significant amount of force generated by the pectorals, latissimus
dorsi, subscapularis, serratus anterior, rhomboids, and supraspinatus for this move-
ment. The repetitive use of shoulder muscles during the swim strokes predisposes it to
overuse injuries among which shoulder impingement is common. It hinders participa-
tion of athletes in competitive events and reduces the efficiency of the swim
performance. This review aims to provide a consolidated overview and identify various
rehabilitation strategies and exercise programs for swimmers’ shoulder. A thorough
search was done on PubMed, ScienceDirect, Web of Science, Cochrane, CINAHL, and
Clinical Key to find relevant articles in relation to the rehabilitation strategies available
for swimmers’ shoulder. Overall, this review suggests that aquatic concentric-eccentric
exercise, Kinesio taping, land-based strengthening exercises, and rhythmic stabiliza-
tion exercises significantly improve pain and functional activity in individuals with
swimmers’ shoulder.
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during the hand entry phase of the stroke.6 As compared
with land, water provides a medium in which mobility is
challenging. Due to buoyancy anybody submerged in water
will float but the hydrodynamic drag provides resistance
against forward motion.7,8 The swimmer has to overcome
this pressure with the help of the extremities propelling the
entire weight of the body forward.8,9 Based on the stroke
chosen, that is, freestyle, backward, etc., swimming has two
key phases: the pull-through and the recovery. Swimmers’
experience pain in the pull-through phase, during the mid-
stroke wherein the arm is maximally internally rotated and
adducted. This occurs due to a significant amount of force
generated by the pectorals, latissimus dorsi, subscapularis,
serratus anterior, rhomboids, and supraspinatus for this
movement.10,11 The repetitive use of shoulder muscles dur-
ing the swim strokes predisposes it to overuse injuries
among which shoulder impingement is common. These
constant motions lead to pain and slow down their perfor-
mance.12 Swimmers’ shoulder, a condition causing pain and
dysfunction of the shoulder complex, is not a distinct diag-
nosis but it arises due to various contributing factors such as
the competitive level, muscular imbalances between the
internal and external rotator strength, overuse, glenohum-
eral joint laxity, instability, biomechanical errors in the
stroke technique, scapular dyskinesia, and previous history
of injury or pain.13,14

The rehabilitation for swimmers’ shoulder follows a struc-
tured pattern which spans across several weeks with focus
on muscle strengthening, ROM, and endurance.15 There is a
dearth of reviews that provides a concise idea of all the
exercises that can be administered for swimmers’ shoulder.
This article aims to provide a consolidated update on the
various rehabilitation strategies available for swimmers’
shoulder.

Methods

To conduct this narrative review of literature, electronic
databases of Google Scholar, PubMed, Science Direct, Clinical
Key, CINAHL, and Cochrane Library were searched, using
keywords such as: “Swimmers’ Shoulder,” “Rehabilitation,”
“Shoulder Impingement Syndrome,” “Shoulder pain,” and
“Shoulder Rehabilitation.” The search yielded 36 articles
which were narrowed down to 9 articles relevant to the
study. The studies were included in the narrative review if
they studied a population with a confirmed diagnosis of
swimmers’ shoulder which included individuals having
shoulder pain for at least 2 months, painful arch during
arm elevation, and positive clinical tests for shoulder im-
pingement syndrome. Randomized controlled trials, system-
atic reviews, and literature reviews, published between 2014
and 2023 were selected. The studies were excluded from the
narrative review if, the study involved medical/surgical
interventions, if it involved traumatic shoulder injuries
such as subluxation, dislocation, and acute injuries and
surgical operation performed on the neck or limbs, and
finally if full text document of the study was not available
for analysis. Case studies, editorials, commentaries, letters to

the editor, and research on water sports such as water polo,
other than swimming were also excluded.

Results and Discussion

This literature reviewwas aimed to find out the effectiveness
of rehabilitation strategies for swimmers’ shoulder. Studies
included in this review present a heterogeneous outcome
due to a wide range of outcome measures employed. Among
the 9 selected studies, 6 were randomized controlled trials, 1
was an explorative study, and 2were systematic reviews. The
sample sizes ranged from 28 to 76 patients diagnosed with
swimmers’ shoulder who complained of shoulder pain, had a
painful arc during arm elevation, and diagnostic imaging
confirmation using X-ray and magnetic resonance imaging
was performed.

An efficient approach to prevent swimmer’s shoulder has
been a topic of debate due to the number of factors respon-
sible for its cause. This review has brought to light several
approaches that collectively improve the condition of the
swimmer. Studies emphasize the importance of core stabili-
zation exercises for swimmers. A strong core with proximal
stability is crucial to ensure distal mobility across the
shoulder joint. Strong trunk extensors effectively transfer
forces from the lower limbs through the core thereby reduc-
ing stress on the shoulder joint. Since the center of buoyancy
lies above the center of gravity, while swimming core
muscles are crucial to keep the body aligned. Weak core
muscles require the upper extremities to generate greater
internal forces to move the body ahead, increasing stress on
the shouldermusculature. Effective swim techniques require
coordinated core stability and limb mobility.16–18

A couple of studies have shown a significant improvement
through open and closed chain exercises. These exercises
isolate specific muscle groups and correct the muscle imbal-
ances. A common imbalance that occurs is the reduction in
the torque of the external compared with the internal
rotators, leading to impingement. Open chain exercises
improve muscle function by progressively loading the mus-
cle. By achieving targeted movement on a single joint, they
minimize the stress on other joints. Closed kinetic chain
exercises produce compressive forces on joints, improving
coordination and retraining proprioception by working on
posture, dynamics, and stability. These exercises, when
performed in the initial stages of rehabilitation, produce
fewer injuries, are easier to carry out, and prevent early
fatigue. However, closed chain exercises have been shown to
be unable to generate muscle torque effectively when com-
pared with open chain exercises.16,17

Pain, functional disability, and internal external rotation
ratios improved with rhythmic as well as scapular stabiliza-
tion exercises, among which rhythmic stabilization exercises
were found to improve scapular muscle function along with
trapezius to serratus anterior ratio providing a stable base for
the shoulder movements to a greater extent. Studies have
demonstrated positive outcomes from plyometric program
followed by stretching and strengtheningwhich significantly
works on enhancing proprioception. An improvement of
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strength and endurance was observed in those exercise
programs which included five or fewer exercises on the
external rotator strength.17

Aquatic exercises have shown significant changes in cor-
recting muscular imbalances, reducing pain, improving
ROM, and joint position sense. An increase in strength and
muscular hypertrophy was observed within 2 to 3 weeks of
the aquatic exercise program. Aquatic exercises resulted in
quicker pain reduction and enhanced stability in contrast to
land-based exercises.15,19,20

Pooled evidence also suggests Kinesio taping was found to
enhance thefunctional stabilityofa swimmer. Pain levels seem
to decrease between 20minutes of application with effects
lasting for 72hours. Improved performance was experienced
within thefirst 45minutes of application.Muscle stiffness and
contraction amplitude improved leading to better perfor-
mance. In comparison with local modalities taping was effec-
tive in the initial and subsequent week in individuals with
shoulder impingement when rapid results were required.
Improved rhythm and pattern of motion in the glenohumeral
joint along with muscle performance and recruitment were
observed. Tapingmodified the inflamed and painful region by
restoring superficial blood flow and reducing the pressure.
Pain reductionwasachievedbystimulatingmechanoreceptors
which blocked the free nerve endings, increasing propriocep-
tive feedback to avoid further exacerbations.21,22

Conclusion

The findings of this literature review revealed that aquatic
exercises, core stabilization exercises, open and close chain
exercises, rhythmic and scapular stabilization exercises, land-
based and aquatic strengthening exercises, and Kinesio taping
resulted in notable reduction in pain and enhanced strength
andenduranceof therotatorcuff. Thiswas foundtobeeffective
due to reduction in parameters like pain intensity and an
improvement in the strength of the muscles. Based on this
review, it is safe to conclude that swimmers’ shoulder has been
vastly researched and the various rehabilitation strategies
developed for this conditionhavea comprehensive andwhole-
some impact on the swimmers. This review will help physi-
otherapists to plan and design goal-specific rehabilitation
protocol for patients with swimmers’ shoulder.

Authors’ Contributions
S.D. did the literature search and manuscript preparation
and A.N. completed the results analysis, editing, and
checked grammar.

Conflict of Interest
None declared.

Acknowledgment
The authors acknowledge the contribution of the library
resources provided by the institute for the execution of
this research.

References
1 Yfanti M, Samara A, Kazantzidis P, Hasiotou A, Alexiou S. Swim-

ming as physical activity and recreation for women. TIMS Acta.
2014;8(02):137–145

2 Pyne DB, Sharp RL. Physical and energy requirements of competitive
swimmingevents. Int J SportNutrExercMetab2014;24(04):351–359

3 Lazar JM, Khanna N, Chesler R, Salciccioli L. Swimming and the
heart. Int J Cardiol 2013;168(01):19–26

4 Bradley J, Kerr S, Bowmaker D, Gomez J. Review of shoulder
injuries and shoulder problems in competitive swimmers. Am J
Sports Sci Med 2016;4(03):57–73

5 Tessaro M, Granzotto G, Poser A, Plebani G, Rossi A. Shoulder pain
in competitive teenage swimmers and it’s prevention: a retro-
spective epidemiological cross sectional study of prevalence. Int J
Sports Phys Ther 2017;12(05):798–811

6 Escamilla RF, Hooks TR, Wilk KE. Optimal management of shoulder
impingement syndrome. Open Access J Sports Med 2014;5:13–24

7 Torres-Ronda L, Del Alcázar XS. The properties of water and their
applications for training. J Hum Kinet 2014;44(01):237–248

8 Eider J, Łubkowska W, Paczyńska-Jędrycka M. The significance of
swimming and corrective exercises in water in treatment of
postural deficits and scoliosis. Central European Journal of Sport
Sciences and Medicine. 2014;6:93–101

9 Gulhane TF. 5 Important types of swimming stroke: review paper.
Int J Phys Educ Sports Appl Sci 2015;1:103–104

10 Wei T, Mark R, Hutchison S. The fluid dynamics of competitive
swimming. Annu Rev Fluid Mech 2014;46(01):547–565

11 Matzkin E, Suslavich K, Wes D. Swimmer’s shoulder. J Am Acad
Orthop Surg 2016;24(08):527–536

12 Gourgoulis V, Boli A, Aggeloussis N, et al. The effect of leg kick on
sprint front crawl swimming. J Sports Sci 2014;32(03):278–289

13 Hill L, Collins M, Posthumus M. Risk factors for shoulder pain and
injury in swimmers: a critical systematic review. Phys Sportsmed
2015;43(04):412–420

14 Feijen S, Struyf T, Kuppens K, Tate A, Struyf F. Prediction of
shoulder pain in youth competitive swimmers: the development
and internal validation of a prognostic prediction model. Am J
Sports Med 2021;49(01):154–161

15 Nichols AW.Medical care of the aquatics athlete. Curr Sports Med
Rep 2015;14(05):389–396

16 Bhardwaj A, Singla S, Singh J. Review of literature on swimmer
shoulder in athletes and its rehabilitation. Indian J Physical
Education Sports Applied Science 2022;12(02):x

17 Faggal M. A comparative study between two exercise programs in
treatment of swimmers shoulder. J MedMed Sci 2018;13(02):1–7
(RJMMS)

18 Abdelmohsen A, Elhafez S, Nabil B. Core stability in adolescent
swimmerswith swimmer’s shoulder syndrome. Physiother Quart
2021;29(04):33–41

19 Deshpande S, Kulkarni CA, Wadhokar OC. Land based exercises
versus pool based exercises for swimmer’s shoulder in competi-
tive swimmers: randomized clinical trial. J Med Pharmaceut All
Sci 2021;10(04):3296–3299

20 Mehrpour Z, Bagheri S, Letafatkar A, Mehrabian H. The effect of a
water-based training program on pain, range of motion and joint
position sense in elite female swimmers with impingement
syndrome. J Adv Sport Technol 2020;4(01):72–81

21 Abshenas E, Karimi Zadeh Ardakani M, Hamzeh Shalamzari M.
Short-term and long-term effects of Kinesio-taping on pain and
functional stability in swimmers with shoulder impingement
syndrome. Physical treatments. Specific Phys Ther J 2021;11
(04):227–238

22 Hanson JH, Ostrem JD, Davies BL. Effect of Kinesiology taping on
upper torso mobility and shoulder pain and disability in US
Masters National Championship Swimmers: an exploratory
study. J Manipulative Physiol Ther 2019;42(04):247–253

Journal of Health and Allied SciencesNU © 2024. The Author(s).

Update on Rehabilitation Strategies for Swimmers’ Shoulder: A Narrative Review Dcosta, Nair


