A Disability Associated with Shoulder Pain in Swimmers
Hashmi A et al. DOI: 10.55735/hjprs.v2i2.74

Journal of Physiotherapy & Rehabilitation Sciences
Original Article

Disability Associated with Shoulder Pain during Life Span of Competitive
Swimmers; A Cross-sectional study

Ayma Hashmi!, Asna Waseem?*, Fareeha Jabeen3, Sana Manzoor?, Ayesha Batool?,
Fasiha Kamal®

1Physio and Health Matters, UK

2*Physiotherapy Department, Central Park Medical College, Lahore, Pakistan
3Physio Care Clinic, Gujrat, Pakistan

4Physiotherapy Department, Lahore College Women University, Lahore, Pakistan
SUniversity Institute of Physical Therapy, The University of Lahore, Lahore, Pakistan

Abstract

Background: The occurrence of shoulder pain among competitive swimmers is bizarre, but no
strategy exists to diminish shoulder injuries in swimmers. Objective: To assess the disability
associated with shoulder pain across the lifespan of competitive swimmers. Methods: A cross-
sectional study including 58 swimmers who were selected based on inclusion criteria for this
study from different swimming centers in Lahore, Pakistan. The questionnaire consisted of a
total of 28 questions, 24 questions on Penn shoulder score and 4 questions on disability of arm,
shoulder and hand questionnaire score and a diagnostic side bridge test was assessed 2 times by
each participant to check endurance. Manual muscle testing was performed bilaterally on the
serratus anterior, middle trapezius and lower trapezius muscles. Means and standard deviations
were calculated for quantitative variables while frequency and percentages were used for
qualitative variables. Chi-square was estimated to find the association between disability and
shoulder pain. Results: There were 21 (36.2%) males and 37 (63.2%) females participated in the
study. This showed that hand dominance affects the ability of competitive swimmers. For the
side bridge average time, left and right hand, the p-value was <0.001 which was statistically
significant. Conclusion: This study concludes that disabilities are associated with shoulder pain
across the lifespan of competitive swimmers. Pain and discomfort in the shoulder is the main
risk factor among competitive swimmers that can ultimately lead to the disability of the
extremity. As only a few participants were fully satisfied with the current level of their shoulder
functioning.
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Introduction

Swimming is  widespread  leisure  and
competitive sport among all peers.t In
America, five million swimmers  were

competing on high school squads and 336000
were actively competing on club squads.?
Annually a lot of people swim for workout
and  reformation.  Competitive ~ swimmers
practice six to seven days per week and
sometimes they practice twice a day to
improve  their  muscle  strength.*  These
swimmers are unprotected due to massive
working out that might overwork the sensitive
soft tissue structures and might subsidize
shoulder pain and discomfort. 5 Shoulder
pain, discomfort and supraspinatus
tendinopathy are communal in competitive
swimmers.5

Pain and discomfort are the main symptoms
after orthopedic injury in these swimmers.” 8
The chief cause of pain and discomfort in the

shoulder is glenohumeral slackness,
impingement  disorder and rotator cuff or
biceps injury.>> 19 The most commonly

involved muscles are the serratus anterior,
supraspinatus, trapezius and deltoid.” The
competitive swimmers who report pain in the
shoulder must be treated as a clinical patients,
their management must lead towards treating
the underlying cause and disability.!! Many
swimmers do swimming to improve muscle
strength and to compete in races.1?

Since water has resistant effects, these
swimmers usually get minor injury, pain and
discomfort from that, which might affect the
activities of daily living of competitive
swimmers.12 13 The reported incidence of
shoulder pain is 40 to 91%.14 15 Most of the
time  competitive  swimmers are  often
associated with the term  “swimmer’s
shoulder”. This term does not elaborate on any
specific diagnosis, but it indicates a condition
associated with competitive swimmers which
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are characterized by pain, discomfort and
dysfunction of the shoulder complex.16 17
This word was first introduced by Hawkins
and Kennedy to explain a painful and common
disorder of repeated shoulder impingement in
swimmers. This definition identifies that the
discomfort is referred to the anterior area of
the shoulder during or at the end of the
workout, which compromises the athletes’
performance.1>17 Well-regimented and
proprioceptive  physical activities might be
useful for recovering swimmers shoulders.18-20

Various studies have been conducted to find
out the trends in pain and discomfort in the
shoulder leading to disabilities in swimmers.
However, this study was conducted to find out
whether the disability is associated with
shoulder ~pain across the lifespan of
competitive swimmers. This study assessed
whether the competitive swimmers were
satisfied  with  their level of shoulder
functioning, were the competitive swimmers
able to perform their activities of daily living
despite the pain and discomfort in their
shoulders and to what extent the pain and
discomfort in their shoulders have affected
their arms and hands.

Methods

The sample size was 58 participants which
were calculated through epi-tool Software.
The confidence interval was set at 95%,
cluster-1, design-1 and margin of error 0.5%.
A questionnaire consisting of a total of 28
questions was printed, 24 questions on Penn
shoulder score (PSS) and 4 questions on
disability of arm, shoulder and hand
questionnaire  (DASH) score and was
distributed among the swimmers who were
selected strictly based on inclusion criteria for
this study. Data was collected from swimmers
swimming in different swimming centers in
Lahore, Pakistan. Approval was taken from
the ethical committee of the university.
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The swimmers were inquired about and
assessed about patient self-report, satisfaction,
levels of pain and function. Data was collected
from competitive swimmers from multi-site
centers of swimming in Lahore, such as
Wapda Sports Complex Swimming Pool,
Forman Christian College, and Pakistan
Sports Board Swimming Pool, Lahore.
Competitive swimmers of age 8 to 40 years,
who trained themselves 6 to 7 days per week
to improve muscle strength were included in
the study. Swimmers with a recent history of
surgery, fracture, shoulder pathology, or any
comorbidity were excluded from the study.

The data collection tools used for this study
were PSS and DASH scores, to evaluate
participants’  self-reported  pain  intensity,
satisfaction and function. The sensitivity
analysis publicized an effect size of 1.01 and a
standardized response mean of 1.27. Thus,
PSS is a vald and reliable measure for
recording the outcome of participants with
various shoulder disorders. The reliability of
the DASH is exceptional, that is intra-class
correlation  coefficient is 0.97. Statistical
package for social sciences (SPSS) version 23
was used to analyze the data. Means and

standard deviations were calculated for
quantitative  variables while  frequency and
percentages were used for qualitative
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variables. Chi-square was estimated to find the
association between disability and shoulder
pain.

Results

The mean age of 58 swimmers who were
included in this study was 17.66 = 7.52 years.
Most of the swimmers were females. Out of
58 swimmers, 21 (36.2 %) were males and 37
(63.2%) were females. Most of the swimmers
had affected their right arm and hand due to
pain and discomfort in the shoulders. (Table-I)

Most of the patients have no pain, while others
have moderate pain with daily life activities
(ADLs) like eating, dressing and bathing as
shown in Table IlI. The swimmers were
inquired about how satisfied they were with
the functioning of their shoulders and most of
them had a moderate level of satisfaction with
shoulder function. (Table-111) A Chi-square
test was applied which showed a significant p-
value < 0.001, which proves that pain and
discomfort in the shoulder of the dominant
side lead to pain and discomfort in the arm
and hand of the dominant side and a
significant  association was found between
disability and shoulder pain, given in Table-
V.

Table-1: Frequency and Percentage of Affected Hand

Affected Hand

Frequency

Percentage

Left Arm and Hand 25 43.1%
Right Arm and 32 55.2%
Both Arms and Hands 1 1.7%
Total 58 100%
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Table I1: Pain with Daily Life Activities Like
Eating, Dressing and Bathing
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Table I11: Swimmers' satisfaction level with
shoulder function

Apf)l ESV\Q:]Z ‘ SatII_SJ?/(;tIIOH Fre quency ‘ Perce ntage

Inte nsity of Freque ncy Perce ntage 0.00 1 17
Pain 1.00 0 0
2.00 4 6.9

3.00 4 6.9

4.00 4 6.9

5.00 12 20.7

6.00 8 138

7.00 11 19.0

8.00 6 10.3

9.00 2 3.4

10.00 6 10.3

| Total | 58 100.0

Table I'V: Side Bridge Average Time

Dominant Std.
Hand Mean ‘ Deviation t-test p-value
Side Bridge Left 19 0.49 0.54 2.21 0.032
Average Time Right 32 1.47 1.88 2.01 0.000

Discussion

A lot of studies have been conducted on
swimmers concerning their shoulder pain and
discomfort. This study and many other studies
conducted earlier gave a high occurrence of
shoulder pain across the lifespan of swimmers.
The high levels of swim training in
competitive swimmers resulted in increased
competitive levels, thus practice guidelines for
reducing these shoulder injuries are also
necessary.® 21 22 A study conducted by Cools
Am and his team suggests that before
developing these guidelines, training and
exposure factors which are associated with
shoulder pain and discomfort must be
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identified first.2> In the current study, it was
concluded that pain and discomfort in the
shoulder is the main risk factor among
competitive swimmers that can ultimately lead
to the disability of the extremity. According to
a study by Sawera Soman and her team, there
IS a virtuous association between pain and
disability.'® The current study also showed a
significant association. A study was conducted
which  showed an association between
swimming practice proportions and pain in the
shoulder throughout the Ilife span for
swimmers came to be the highest prevalence
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among Yyoung swimmers with pain and
A study conducted by Harrington and his team
also showed an association between pain in
the shoulder and disability with a lessening in
pectoralis  minor length in  swimmers.18
Thomas and his team in April 2021 concluded
that leading swimmers who are consistent and
have shoulder pain and discomfort show
altered structural and functional measures.?*
The present study concluded that exposure
and physical examination varies between
swimmers  with or without considerable
shoulder pain and discomfort.

Stef Feijen suggested that an elaborate
consideration and understanding of training
features associated with shoulder injury are
needed before any practice strategies might be
established.# Discussing the results of the
current study, coincide with the findings given
for reduced shoulder motion in the study by
Stephen J. Thomas and his team.® The
reduction in the shoulder motion, internal and
external rotation, might be due to rotator cuff
degeneration or overuse and thus resulted in
pain and reduced level of satisfaction of
shoulder functioning in swimmers.®: 25 A study
showed results between disability and pain
which coincides with a study by Tate and his
team.

They concluded that there is pain and
disability in female competitive swimmers
throughout their life span.® It has been
discussed that competitive swimmers were at
a higher risk of injury which leads to pain,
discomfort and ultimately disability in the
shoulder that affects their ADLs. The main
limitation of this study is that this does not
have the characteristic of an extensive
population of swimmers. Future researchers
are recommended to conduct a study on a
broader level with a greater sample size to
improve the accuracy and generalizability of
outcomes.  The  researchers are also
recommended to conduct a randomized
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discomfort in the shoulder.1®
controlled trial with a customized
rehabilitation program  for competitive

swimmers with shoulder pain to be compared
with traditional physical therapy.

Conclusion

This study concluded that disabilities are
associated with shoulder pain across the
lifespan of competitive swimmers. Pain and
discomfort in the shoulder is the main risk
factor among swimmers that can ultimately
lead to the disability of the extremity. Only a
few swimmers were fully satisfied with their
shoulder functioning and the contributing
cause behind the low satisfaction level of
shoulder functioning among swimmers was
pain and discomfort in their shoulder which
led to pain in the arm and hand of that
extremity during activities of daily living.

Declarations

Consent to participate: Written consent had
been taken from patients. All methods were
performed following the relevant guidelines
and regulations.

Availability of data and materials: Data will
be available on request. The corresponding
author will submit all dataset files.

Competing interests: None

Funding: No funding source is involved.

Authors® contributions: All authors read and
approved the final manuscript.

References
1. Fraser-Thomas J, COté J, Deakin J.
Understanding  dropout and  prolonged

engagement in adolescent competitive sport.
Psychology of sport and exercise 2008; 9(5):




Disability Associated with Shoulder Pain in Swimmers

Hashmi A et al.

645-62.
https://doi.org/10.1016/j.psychsport.2007.08.0
03

2. Fennern N. The
academic profile and athletic department
competitive success at national collegiate
athletic  association  division Il private
colleges and  universities: Saint  Mary's
University of Minnesota; 2017.
https://search.proguest.com/openview/eb77bc
1f47623d7¢cd5783c77077998b2/17pg-
origsite=gscholar&chb=18750

3. McMaster WC, Troup J. A survey of
interfering shoulder pain in United States
competitive swimmers. The American journal
of sports medicine 1993; 21(1): 67-70.
https//doi.org/10.1177/036354659302100112
4. Feijen S, Tate A, Kuppens K, Claes A,
Struyf F. Swim-training volume and shoulder
pain across the life span of the competitive
swimmer: A systematic review. Journal of
Athletic  Training 2020; 55(1): 32-41.
https://doi.org/10.4085/1062-6050-439-18

5. Plummer LM. The Importance of Student-

relationship  between

institution ~ Fit  for  First-year  College
Satisfaction,  Persistence, and Sense of
Belonging: A  Quantitative  Correlational

Study: Northcentral University; 2018.
https://search.progquest.com/openview/6840e4
3958e318734287fdfe2a56ec5/17pg-
origsite=gscholar&cb1=18750

6. Thomas SJ, Blubello A, Peterson A, et al.
Altered Functional and Structural Measures in
Masters Swimmers With Shoulder Pain and
Disability. Journal of Athletic Training 2021;
56(12): 1313-20.
https//doi.org/10.4085/1062-6050-0067.21

7. Struyf F, Tate A, Kuppens K, Feijen S,
Michener LA. Musculoskeletal dysfunctions
associated with swimmers’ shoulder. British
journal of sports medicine 2017; 51(10): 775-
80. http://dx.doi.org/10.1136/bjsports-2016-
096847

8. Tate A, Sarver J, DiPaola L, Yim J, Paul R,
Thomas SJ. Changes in clinical measures and
tissue adaptations in collegiate swimmers

The HealerJournal | October 2022 | Volume 2 - Issue 2 | Page 144

DOI: 10.55735/hjprs.v2i2.74

across a competitive season. Journal of
Shoulder and Elbow Surgery 2020; 29(11):
2375-84.
https://doi.org/10.1016/j.jse.2020.03.028

9. Tate A, Turner GN, Knab SE, Jorgensen C,
Strittmatter A, Michener LA. Risk factors
associated with shoulder pain and disability
across the lifespan of competitive swimmers.
Journal of athletic training 2012; 47(2): 149-
58. https//doi.org/10.4085/1062-6050-
47.2.149

10. Lam JH, Bordoni B. Anatomy, Shoulder
and Upper Limb, Arm Abductor Muscles.
StatPearls [Internet]: StatPearls Publishing;
2021.
https:/Aww.nchi.nim.nih.gov/books/NBK537
148/

11. Sein ML, Walton J, Linklater J, et al.
Shoulder pain in elite swimmers: primarily
due to swim-volume-induced supraspinatus
tendinopathy.  British ~ journal ~of  sports
medicine 2010; 44(2): 105-13.
https://bjsm.bmj.com/content/44/2/105.short
12. Rodeo S. Shoulder Pain in a Female

College Swimmer. Mechanics,
Pathomechanics and Injury in the Overhead
Athlete:  Springer; 2019: 235-41. DOI:

10.1007/978-3-030-12775-6_19

13. Dischler JD, Baumer TG, Finkelstein E,
Siegal DS, Bey MJ. Association between
years of competition and shoulder function in
collegiate swimmers. Sports health 2018;
10(2): 113-8.
https://doi.org/10.1177/1941738117726771
14. e Siva MM, Morato M, Bilzon JL, Duarte

E. Sports injuries in Brazilian blind
footballers.  International journal of sports
medicine  2013; 34(03): 239-43. DOI

http//dx.doi.org/10.1055/s-0032- 1316358

15. Cejudo A, Sanchez-Castillo S, Sainz de
Baranda P, Gamez JC, Santonja-Medina F.
Low range of shoulders horizontal abduction
predisposes for shoulder pain in competitive
young swimmers. Frontiers in  psychology
2019; 10: 478.
https://doi.org/10.3389/fpsyg.2019.00478




Disability Associated with Shoulder Pain in Swimmers

Hashmi A et al.

16. McMaster WC, Roberts A, Stoddard T. A
correlation  between shoulder laxity and
interfering pain in competitive swimmers. The
American journal of sports medicine 1998;
26(1): 83-6.
https://doi.org/10.1177/036354659802600132
01

17. Tessaro M, Granzotto G, Poser A, Plebani
G, Rossi A. Shoulder pain in competitive
teenage swimmers and it's prevention: a
retrospective  epidemiological cross sectional
study of prevalence. International journal of
sports physical therapy 2017; 12(5): 798.
https://Amww.ncbi.nlm.nih.gov/pmc/articles/P
MC5685406/

18. Harrington S, Meisel C, Tate A. A cross-
sectional study examining shoulder pain and
disability in Division | female swimmers.
Journal of sport rehabilitation 2014; 23(1): 65-
75. doi: 10.1123/jsr.2012-0123

19. Sonam S, Amjad F, Ahmed A. Association

of upper extremity pain with functional
disability in  swimmers. Rawal Medical
Journal 2021; 46(1): 199.
http/Aww.rmj.org.pk/fulltext/27 -
1603990638.pdf

20. 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. Journal of Manipulative
and Physiological Therapeutics 2019; 42(4):
247-53.
https://doi.org/10.1016/j.jmpt.2018.11.009

The HealerJournal | October 2022 | Volume 2 - Issue 2 | Page 145

DOI: 10.55735/hjprs.v2i2.74

21. Abgarov A, Fraser-Thomas J, Baker J.
Understanding trends and risk factors of
swimming-related injuries in varsity
swimmers. Clinical Kinesiology: Journal of
the  American Kinesiotherapy  Association
2012; 66(2): 24-9.
http/Awww.clinicalkinesiology.org

22. Tate A, Harrington S, Buness M, Murray
S, Trout C, Meisel C. Investigation of in-water
and  dry-land  training  programs  for
competitive swimmers in the United States.
Journal of sport rehabilitation 2015; 24(4):
353-62. http://dx.doi.org/10.1123/jsr.2014-
0205

23. Cools AM, Johansson FR, Borms D,
Maenhout A. Prevention of shoulder injuries

in overhead athletes: a  science-based
approach.  Brazilian  journal of physical
therapy 2015; 19: 331-9.

https://doi.org/10.1590/bjpt-rbf.2014.0109
24. Thomas SJ, Blubello A, Peterson A, et al.

Master swimmers with shoulder pain and
disability  have  altered functional and
structural measures.  Journal of  Athletic
Training  2021. DOI:10.4085/1062-6050-
0067.21

25. Batalha N, Parraca JA, Marinho DA, et al.
The acute effects of a swimming session on
the shoulder rotators strength and balance of
age group swimmers. International Journal of
Environmental Research and Public Health
2021, 18(15): 8109.
https://doi.org/10.3390/ijerph18158109




