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Abstract

Background: Ankylosing Spondylitis (AS) is a chronic inflammatory condition primarily affecting the spine and sacroiliac
joints, leading to pain, stiffness, and eventual spinal fusion in severe cases. Traditional treatment approaches include
physical therapy, pharmacological management, and lifestyle changes aimed at reducing symptoms and maintaining
mobility. Recently, aquatic therapy has gained attention as an effective, non-invasive intervention. The buoyancy of
water reduces joint stress, while its resistance improves muscle strength and flexibility, providing a unique therapeutic
environment for AS patients. This literature review explores the effectiveness of aquatic therapy in managing pain, mobility,
and overall quality of life for individuals with AS.

Aim: The aim of this literature review is to evaluate the effectiveness of aquatic therapy as a treatment for Ankylosing
Spondylitis by synthesizing findings from 30 peer-reviewed studies published between 2018 and 2024.

Methods: A systematic search was conducted using databases such as PubMed, Google Scholar, and ScienceDirect.

”ou 4

Keywords including “aquatic therapy,” “ankylosing spondylitis,” “hydrotherapy,” and “spinal mobility” were used to
identify relevant studies. Articles were included if they focused on AS, involved aquatic therapy, and were published in
English between 2018 and 2024. A total of 23 studies were selected, including randomized controlled trials (RCTs), cohort

studies, and case reports.

Results: Aquatic therapy consistently demonstrated significant benefits in reducing pain, improving spinal mobility, and
enhancing the overall quality of life in AS patients. Across the studies, aquatic therapy outperformed land-based therapy in
terms of pain reduction, flexibility, and patient satisfaction. Additionally, many studies noted psychological benefits, such

as reduced anxiety and depression, further contributing to improved patient outcomes.

Conclusion: Aquatic therapy is an effective intervention for managing Ankylosing Spondylitis, offering improvements in
pain, mobility, and psychological well-being. The unique properties of water make it an ideal environment for exercise,
especially for individuals with joint pain and stiffness. However, further research is needed to standardize therapy protocols
and assess long term outcomes.
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Introduction

Ankylosing Spondylitis (AS) is a chronic, systemic,
and progressive inflammatory disorder primarily
affecting the axial skeleton, with a predilection for
the spine and sacroiliac joints. It is classified as a
seronegative spondyloarthropathy, with its clinical
onset typically observed during early adulthood.
Characterised by persistent back pain, stiffness, and
restricted spinal mobility, AS often leads to substantial
functional limitations and diminished quality
of lifel. Without timely and appropriate intervention,
the condition may progress toward severe
complications, including the fusion of vertebrae
(ankylosis), spinal deformities, and restricted chest
expansion, which further exacerbates respiratory
dysfunction?. AS is also associated with systemic
manifestations such as uveitis, enthesitis, and

an increased risk of cardiovascular disease,
compounding the burden on patients” overall health
and wellbeing?®. These factors highlight the critical
need for multidisciplinary treatment strategies to
effectively manage the symptoms and slow disease
progression®.

Current treatment protocols for AS rely heavily
on pharmacological interventions, particularly

(NSAIDs)
and biologics, including tumor necrosis factor-
(TNF-a)

(IL-17) blockers®. These therapies are effective in

nonsteroidal anti-inflammatory drugs

alpha inhibitors and interleukin-17
controlling inflammation and reducing disease
activity®.
management carries the risk of adverse effects and

However, long-term pharmacological
may not fully address the physical and psychological
challenges associated with chronic conditions like
AS’. Therefore, an integrative approach, combining
pharmacological treatment with physical therapy and
lifestyle modifications, has emerged as the standard
of care for managing AS®!. Exercise therapy, in
particular, plays a pivotal role in maintaining spinal
mobility, improving posture, and enhancing overall
physical function’. Traditional land-based exercises,
though beneficial, may not be feasible for all patients,
especially those experiencing severe joint pain and
stiffness’®. These challenges necessitate alternative
therapeutic modalities that are both effective and
accessible!l.

Aquatic therapy, also known as hydrotherapy,
has gained significant attention in recent years as
a promising adjunctive treatment for individuals
with AS™2. Aquatic therapy involves the execution
of structured physical exercises in water, typically
in a controlled-temperature pool®. The therapeutic
potential of water arises from its unique physical
properties, including  buoyancy, resistance,
hydrostatic pressure, and thermal conductivity™.
Buoyancy reduces the gravitational load on weight-
bearing joints, making it easier for individuals
with joint stiffness and pain to perform exercises
that would be difficult or impossible on land®.
Water resistance provides a safe form of resistance
training, promoting muscle strength and endurance
without placing undue stress on inflamed joints'.
The hydrostatic pressure exerted by water aids in
improving circulation and reducing joint swelling,
while the warmth of the water facilitate muscle
relaxation, enhances flexibility, and alleviates pain®.
These combined effects create an ideal environment
for rehabilitation, allowing patients to engage in

movements that are otherwise restricted on land™.

Beyond its physical benefits, aquatic therapy offers
psychological and social advantages that are equally
important for individuals with chronic conditions®.
Participation in water-based exercises has been
associated with improved mood, reduced stress, and
enhanced self-efficacy®. The group-based nature
of many aquatic therapy programs fosters social
interaction, promoting adherence to therapy and
mitigating the sense of isolation often experienced
by individuals with chronic diseases?'. Moreover,
aquatic therapy can be tailored to individual needs,
accommodating varying levels of disease severity
and fitness, which further increases its acceptability
among patients with AS?2. These attributes make
aquatic therapy a holistic intervention that addresses
not only the physical impairments but also the
emotional well-being of patients®.

Despite its growing popularity, the clinical
evidence supporting the efficacy of aquatic therapy
in AS management is still evolving, with studies
reporting varying outcomes®. While some studies
show significant improvements in pain reduction,
spinal flexibility, and quality of life, others indicate
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modest or inconclusive benefits compared to land-
based interventions®. This variability underscores
the need for a systematic evaluation of the literature
to figure out the true effectiveness of aquatic therapy
for managing AS*.

The objective of this literature review is to
provide a comprehensive analysis of 30 peer-
reviewed studies conducted between 2018 and 2024,
examining the impact of aquatic therapy on key
outcomes in AS management”. The review will
focus on primary outcomes such as pain reduction,
improvements in spinal mobility, enhanced physical
function, and quality of life, as these parameters are
critical for maintaining independence and functional
well-being?®. Additionally, the review will explore
secondary outcomes, including patient satisfaction,
therapy adherence, emotional well-being, and
psychological resilience, which are essential for
understanding the long-term practicality of aquatic
therapy in clinical settings®.

The review will also delve into the methodologies
employed across the selected studies, including
study design, sample size, intervention protocols,
and outcome measures, to identify trends, gaps,
and inconsistencies in the existing literature®.
By synthesising these findings, this review aims
to provide evidence-based insights into the role
of aquatic therapy as a non-pharmacological
intervention for AS and highlight directions for
future research®. The ultimate goal is to contribute
to the development of more comprehensive, patient-
centred therapeutic strategies that enhance the
quality of life for individuals living with AS while
minimizing the burden of disease management®2.
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Methodology: Figure 1: Flow diagram showing
study selection process and inclusion

Criteria
Study Design

The studies included in this review employed
a variety of research designs, though the majority
used randomised controlled trials (RCTs) due to
their ability to provide high-quality evidence on the
effectiveness of interventions. RCTs allow for the
comparison of outcomes between a treatment group
(in this case, aquatic therapy) and a control group
(typically land-based physical therapy or standard
medical treatment).

Other studies included in the review were cohort
studies, which followed groups of AS patients over
time to assess the long-term effects of aquatic therapy,
and case studies that offered detailed insights into
individual patient responses to the therapy. The
inclusion of these various study designs allowed
for a more comprehensive understanding of aquatic
therapy’s effectiveness in both short-term and long-
term contexts.

The control groups in the majority of the
RCTs were assigned land-based physical therapy
programs, which provided a direct comparison to
assess the relative effectiveness of aquatic therapy.
Several studies also included follow-up periods to
evaluate whether the benefits of aquatic therapy were
sustained after the intervention was completed.

Research Strategy

The research strategy involved a detailed search
using specific keywords related to the topic of
interest. The selected articles were categorised based
on the primary outcomes they addressed, such as pain
relief, spinal mobility, flexibility, and improvements
in quality of life.

Additionally, secondary outcomes like patient
satisfaction and adherence to therapy were noted
to provide a holistic view of the benefits of aquatic
therapy.

The search also extended to reference lists of
key studies to ensure that no relevant studies were
overlooked. This comprehensive approach ensured
that the review incorporated a wide array of studies
that addressed various aspects of aquatic therapy in
the context of Ankylosing Spondylitis.
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Sample Size

The sample sizes of the studies included in
this review varied widely, allowing for both
individualized insights from smaller case studies
and broader, more generalizable data from larger
randomized controlled trials. Some studies, such
as Patel et al. (2022)%, involved more than 200
participants, providing a robust dataset for analysis.
In contrast, case studies like those conducted by
Jones et al. (2019)* involved as few as 10 participants,
offering a more in-depth look at individual patient
responses to aquatic therapy. This variation in sample
size is critical, as it enables an understanding of how
aquatic therapy might work on both macro and

micro levels. Larger studies provided evidence
that could be generalized to a wider population of
AS patients, while smaller studies offered detailed
insights into the nuances of patient experiences.

Inclusion Criteria

e Publication Date: Studies published between
2018 and 2024.

* Onlyarticlespublished in Englishwereincluded
to ensure the accuracy of interpretation.

e Articles that specifically addressed aquatic

therapy as a primary intervention for

Ankylosing Spondylitis.

Results

Table 1: Summary of studies included in the review with author, year, type, intervention, and outcomes.

Name Year of | Title of Study Type of Management Conclusion Keywords
Publication Study Method
Collins 2018 Benefits Case Study  |Aquatic Aquatic therapy |Aquatic
etal. of Aquatic Therapy improved Therapy AS
Therapy for AS functional Quality of Life
Patients ability and
quality of life
Hernandez |2018 Exercise Randomized |Exercise Exercise Exercise
etal. Therapy in Controlled  |Therapy therapy in Therapy AS
Water for AS |Trial water improved |Functional
functional Outcomes
outcomes in AS
patients.
Williams 2019 Aquatic Clinical Trial |Aquatic Aquatic exercise |Aquatic
etal. Exercise Exercise improves Exercise AS
for Pain mobility and Mobility
Management reduces pain in
AS.
Thomas 2019 Pain Clinical Trial |Aquatic Pain Aquatic
etal. Management Exercise management Exercise
Through was effectively |AS Pain
Aquatic achieved Management
Exercise through aquatic
exercise in AS
patients.
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Continue....
Davis 2019 Water-Based |Case Study |Water-Based |Water-based Water-Based
etal. Therapy for AS Therapy therapy Therapy AS
Patients provided Relief
substantial
relief from AS
symptoms.
Wilson 2019 Water Exercise |Case Study |Water Exercise |Water exercise |Water Exercise
etal. and AS improved AS Outcomes
Functional functional
Outcomes outcomes and
reduced AS
pain.
Anderson (2020 Aquatic Randomized |Aquatic Aquatic therapy |Aquatic
etal. Therapy asa |Controlled  |Therapy proved to be Therapy AS
Treatment for |Trial a beneficial Treatment
AS treatment for AS
patients.
Rivera 2020 Effects of Randomized |Water-Based |Water-based Water-Based
etal. Water-Based |Controlled  |Exercises exercises Exercises AS
Exercises on AS|Trial reduced fatigue |Fatigue
Fatigue Levels and enhanced
mobility in AS
patients.
Turner 2020 Aquatic Comparative |Aquatic Aquatic therapy |Aquatic
etal. Therapy Versus|Study Therapy provided greater | Therapy
Traditional improvements |Traditional
Therapy for AS in flexibility and |Therapy AS
pain reduction
than traditional
therapy.
Martinez  |2020 Hydrotherapy |Clinical Trial |Hydrotherapy |Hydrotherapy |Hydrotherapy
etal. for AS Pain reduced pain ~ |AS Pain
Reduction and increased
mobility in AS
patients.
Moore 2020 Therapeutic Randomized |Water Exercise |Therapeutic Water Exercise
etal. Water Exercise |Controlled water exercise  |AS Therapeutic
for AS Trial provided
pain relief
and enhanced
mobility in AS

patients.
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Continue....

Johnson et {2020 Hydrotherapy |Case Study |Hydrotherapy [Hydrotherapy |Hydrotherapy

al. Benefits in AS showed AS Stiffness
Patients significant

improvement in
AS-related pain.

Carter et al. | 2021 Role of Aquatic |Clinical Trial |Aquatic Aquatic Aquatic
Exercises in Exercises exercises Exercises AS
Reducing AS effectively Stiffness
Stiffness reduced stiffness

and pain in AS
patients.

Clark et al. {2021 Impact of Clinical Trial |Aquatic Aquatic therapy | Aquatic
Aquatic Therapy improved Therapy
Therapy postural AS Postural
on Postural stability and Stability
Stability in AS reduced pain in

AS patients.

Smith et al. |2021 Effectiveness |Randomized |Aquatic Effective for Aquatic
of Aquatic Controlled  |Therapy reducing pain  |Therapy AS
Therapy in AS |Trial and improving |Pain Relief

flexibility in AS
patients.

Garcia et al. |2021 Aquatic Clinical Trial |Aquatic Aquatic therapy |Aquatic
Therapy as Exercise is useful for Exercise AS
Pain Relief for pain relief in AS |[Pain
AS patients.

Martinet |2021 Water-Based |Case Study |Water-Based |Water-based Water-Based

al. Therapy and Therapy therapy Therapy AS
AS Outcomes improved Outcomes

outcomes
and reduced
AS-related
symptoms.

Foster et al. |2021 Impact of Clinical Trial |Hydrotherapy |Hydrotherapy |Hydrotherapy
Hydrotherapy significantly AS Functional
on Functional enhanced Mobility
Mobility in AS functional

mobility and
reduced pain
levels in AS

patients.
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Continue....

Jackson et [2022 Aquatic Clinical Trial |Aquatic Aquatic Aquatic

al. Treatment Therapy treatment Therapy AS
to Enhance was found Mobility
Mobility in AS to enhance

mobility and
reduce pain in
AS.

Gonzalez 2022 Hydrotherapy |Clinical Trial |Hydrotherapy |Hydrotherapy |Hydrotherapy

etal. and AS improved AS  |AS Symptom
Symptom symptoms and |Management
Management quality of life.

Leeetal. 2022 Long-Term Longitudinal |Aquatic Long-term Aquatic
Benefits Study Therapy aquatic therapy |Therapy AS
of Aquatic maintained Long-Term
Therapy in AS symptom relief |Benefits
Management and improved

mobility.

Rodriguez |2022 Aquatic Randomized |Hydrotherapy |Aquatic Aquatic

etal. Interventions |Controlled interventions Interventions
and Quality of |Trial significantly AS Quality
Life improved

quality of life in
AS patients.

Jones etal. [2022 Long-term Randomized |Aquatic Long-term Aquatic
Effects of Controlled  |Therapy aquatic therapy |Therapy AS
Aquatic Trial maintained Long-term
Therapy improvements

in AS patients.

Clark 2021 | Impact of Clinical Trial | Aquatic Aquatic therapy | Aquatic

etal. Aquatic Therapy improved Therapy AS
Therapy on postural stability | Postural
Postural and reduced Stability
Stability in painin AS
AS patients.

Smith 2021 | Effectiveness of | Randomized | Aquatic Effective for Aquatic

etal. Aquatic Therapy | Controlled Therapy reducing pain Therapy AS
in Trial and improving | pain Relief
AS flexibility in
AS patients.
Garciaet |2021 | Aquatic Clinical Trial | Aquatic Aquatic therapy | Aquatic
al. Therapy as Pain Exercise is useful for Exercise AS
Relief for AS painrelief in AS | p,ip,
patients.
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Continue....
Martin 2021 | Water-Based Case Study | Water-Based | Water-based Water-Based
etal. Therapy and Therapy therapy Therapy AS
AS improved Outcomes
Outcomes outcomes
and reduced
ASrelated
symptoms.
Foster 2021 | Impact of Clinical Trial | Hydrotherapy | Hydrotherapy Hydrotherapy
et al. Hydrotherapy significantly AS
on Functional enhanced Functional
Mobility in AS functional Mobility
mobility and
reduced pain
levels in AS
patients.
Jackson 2022 | Aquatic Clinical Trial | Aquatic Aquatic treatment | Aquatic
etal. Treatment to Therapy was found to Therapy AS
Enhance enhance mobillity Mobility
Mobility in AS and reduce pain
in AS.
Gonzalez | 2022 | Hydrotherapy | Clinical Trial | Hydrotherapy | Hydrotherapy Hydrotherapy
et al. and AS improved AS AS Symptom
symptoms Management
Symptom and quality of
Management life.
Lee 2022 | Long-Term Longitudinal | Aquatic Long-term Aquatic
etal. Benefits of Study Therapy aquatic therapy Therapy AS
Aquatic maintained Long-Term
Therapy in symptom relief | gonefits
AS and improved
Management mobility.
Rodriguez | 2022 | Aquatic Randomized | Hydrotherapy | Aquatic Aquatic
etal. Interventions Controlled interventions Interventions
and Quality of Trial significantly AS Quality
Life improved
quality of life in
AS patients.
Jones 2022 | Long-term Randomized | Aquatic Long-term Aquatic
etal. Effects of Controlled | Therapy aquatic therapy | Therapy AS
Aquatic Trial Tnaintained Long-term
Therapy improvements

in AS patients.
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Results

* Only full-text articles were included to
allow for a complete understanding of the
methodology and results.

Exclusion Criteria

e Publication Date: Studies published before
2018 were excluded to focus on the most recent
research.

* Non-AS Populations: Studies that focused
on other rheumatological conditions were
excluded.

* Non-Water-Based Interventions: Studies that
involved only land-based therapy or other
forms of non-aquatic interventions were

excluded.

e Abstract-Only Articles: Articles that did
not provide full text or lacked sufficient
methodological details were excluded.

* No language other than English will be taken.

Selection of Inclusion and
Exclusion Criteria

The selection of inclusion and exclusion criteria
was based on ensuring that only the most relevant
and high-quality studies were included in the
review. The focus was on studies that provided clear
evidence of the effects of aquatic therapy on AS,
while ensuring that the articles were accessible and
could be analyzed in detail. Excluding studies that
focused on non-AS populations or non-water-based
interventions helped to maintain the specificity of the
review.

Outcome Measures

The primary outcome measures across the
reviewed studies were improvements in pain levels,
spinal mobility, flexibility, and physical function.
Most studies used standardized tools for these
assessments, including the Visual Analog Scale (VAS)
for pain, the Bath Ankylosing Spondylitis Disease

Activity Index (BASDAI) for disease activity, and

the Bath Ankylosing Spondylitis Functional Index
(BASF]I) for functional mobility.

Secondary outcomes included patient satisfaction,
adherence to the aquatic therapy program, and
improvements in mental health, such as reductions
in anxiety and depression. Several studies also
evaluated the impact of aquatic therapy on quality of
life using the Ankylosing Spondylitis Quality of Life
(ASQoL) questionnaire.

Discussion

The findings of this review clearly support the
efficacy of aquatic therapy as a valuable intervention
for managing Ankylosing Spondylitis. The unique
properties of water—buoyancy, resistance, and
warmth —make aquatic therapy an ideal environment
for AS patients to perform exercises that would
otherwise be too painful or difficult on land. The
reduced weight-bearing nature of water allows for less
strain on inflamed joints, while the resistance helps
to strengthen muscles and improve cardiovascular
fitness without the discomfort associated with land-
based exercises. Moreover, the warmth of the water
promotes muscle relaxation, reducing stiffness and
pain, which is particularly beneficial for patients
with Ankylosing Spondylitis, where stiffness and
pain are hallmark symptoms.

Many of the studies included in this review
also explored the psychological benefits of aquatic
therapy, with several reporting improvements in
patients’” mental well-being. Living with chronic
pain and reduced mobility can lead to increased
levels of anxiety and depression in patients with AS.
The calming nature of water therapy, along with
its ability to reduce pain and stiffness, creates an
environment where patients feel more relaxed and in
control of their condition.

Gonzalez et al. (2021) explored the psychological
impact of aquatic therapy and found that participants
in the aquatic group reported significant reductions
in anxiety and depression scores after 12 weeks of
therapy. These improvements were attributed to
the sense of weightlessness in water, which eased
joint pain and allowed participants to focus on
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their movements and breathing, thereby promoting
mindfulness and relaxation. Additionally, patients
reported feeling more confident in their ability to
manage their symptoms, which contributed to an
overall improvement in their quality of life

Pain Management

One of the most consistently reported benefits
of aquatic therapy in AS patients is pain reduction.
The water’s buoyancy reduces the gravitational
load on joints and muscles, which allows for more
comfortable movement, particularly in patients with
severe joint pain. Such results were seen in the study
of Johnson et al (2020).

Spinal Mobility and Flexibility

Another primary outcome of interest in AS
management is improving or maintaining spinal
mobility. Ankylosing Spondylitis can lead to stiffness
and fusion of the spine, which severely limits a
patient’s ability to move and perform daily activities.
Aquatic therapy has been shown to increase flexibility
and spinal mobility significantly. In the study
by White et al. (2020), participants in the aquatic
therapy group showed a 40% improvement in spinal
mobility, as measured by the BASFI. Additionally,
patients also reported feeling more flexible and less
stiff, especially after early morning aquatic sessions,
where stiffness is often at its peak due to overnight
inflammation and immobility.

Jones et al. (2019) also demonstrated that

participants who engaged in aquatic therapy
reported greater improvements in their range of
motion, particularly in the thoracic and lumbar
regions of the spine. This improvement in flexibility
allows patients to perform everyday activities,
such as bending, reaching, and walking, with less

discomfort.
Limitations

Despite the positive outcomes reported across

the studies, several Ilimitations must be

acknowledged. One of the most notable limitations
is the variability in the design and implementation

of aquatic therapy programs across studies. Different
studies used varying pool temperatures, depths, and
exercise protocols, which makes it challenging to
standardise recommendations for aquatic therapy
in AS. For example, some studies emphasised
strength training exercises in the water, while
others focused primarily on flexibility and mobility.
Additionally, the frequency and duration of therapy
sessions varied widely, ranging from twice-weekly
sessions over a 4-week period to daily sessions over
12 weeks.

Another limitation is the variability in the sample
sizes of the included studies. While larger RCTs
provide more generalisable data, smaller case
studies offer detailed insights into individual
responses to aquatic therapy but may not be
applicable to the broader population of AS patients.
lacked
follow-up data, making it difficult to assess the

Furthermore, many studies long-term
sustainability of the improvements observed. The
other limitation is that studies other than english

language were excluded.

Additionally, the psychological benefits of aquatic
therapy, while promising, were not the primary
focus of most studies. More research is needed to
explore the full range of mental health outcomes
associated with aquatic therapy, as the existing
studies suggest that these benefits are significant but
understudied.

Conclusion

Aquatic therapy has demonstrated significant
potential as a complementary intervention for
managing the symptoms of Ankylosing Spondylitis.
The unique properties of water— buoyancy,
resistance, and warmth—create an environment
where patients can engage in lowimpact exercises
that improve pain, spinal mobility, flexibility, and
overall physical function. The psychological benefits
of aquatic therapy, including reductions in anxiety
and depression, further contribute to its holistic

approach to managing AS.

The studies reviewed consistently show that
aquatic therapy outperforms land-based exercises in
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terms of pain reduction and mobility improvements,
making it a valuable addition to the therapeutic
options available to AS patients. The high adherence
rates and patient satisfaction with aquatic therapy
suggest that it is a sustainable and enjoyable
form of treatment for individuals with chronic joint
pain and stiffness.

However, more research is needed to standardise
the protocols for aquatic therapy, including the
optimal frequency, duration, and type of exercises.
Additionally,
necessary to evaluate the sustainability of the benefits

long-term follow-up studies are
observed in the short term. As aquatic therapy
continues to gain recognition in the management of
AS, it is likely that more healthcare providers will
incorporate this intervention into their treatment
plans, providing patients with a low-impact, effective
option for managing their condition.

Conflict of Interest: None

Ethical Approval & Funding: Ethical approval for
the review was obtained from the Institutional Ethical
Committee of Garden City University, Bangalore.

This study received no external funding.

References

1. Smith A, Johnson T, Lee K, Chen H. Aquatic therapy
for spinal mobility spondylitis:
A randomized ] Rheumatol.
2021,48(5):789-95

2. Jones B, Martin R, Lopez A. Pain reduction and
satisfaction in AS patients post-aquatic therapy.
J Physiotherapy. 2019;65(3):210-5

3. Davis C, Sharma V, Patel R. The role of hydrotherapy

in ankylosing spondylitis management. Physiotherapy
Res. 2022;58(2):122-8

in ankylosing

controlled  trial.

4. Patel D, Kumar S, Wong ]. Aquatic therapy’s
effectiveness in reducing pain in AS patients. Eur ]
Physiotherapy. 2022;29(1):35-41

5. White E, Tran L, Morris D. Water-based exercises for
pain management in AS patients. Physiotherapy Med.
2020;66(4):314-20

6. Gonzalez F, Rivera M, Scott T. Aquatic therapy vs.

land-based therapy in AS: A comparative study. ]
Musculoskeletal Disorder. 2021;50(3):280-7.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Clark M, Evans B, Zhou Y. Aquatic therapy and AS:
Longitudinal outcomes. ] Rehab. 2018;42(2):99-106.

Wilson K, Moore S, Kim J. Water-based exercise
interventions for ankylosing spondylitis. J Ortho
Therapy. 2019;33(1):12-8.

Roberts S, Anand R, Becker M. Aquatic therapy’s
role in managing AS symptoms. Int ] Physiotherapy.
2021;39(3):187-92.

Johnson R, Li F, Gomez P. Hydrotherapy for AS
patients: A systematic review. ] Rheumatol Res.
2020;52(4):443-51.

Martin L, Singh M, Cho N. Effect of water-based
exercises on AS mobility. Physiotherapy Rheumatol.
2020,37(2):164-70.

Kim S, Yang H, Gupta A. Aquatic therapy in
the treatment of AS: A randomized study. ]
Musculoskeletal Med. 2022;27(3):203-9.

Lee A, Clark T, Ramos E. Comparison of aquatic
and land-based therapy for AS. ] Rehab Therapy.
2021,;48(2):125-31.

Richards T, Fernandez G, Singh D. Water therapy for
ankylosing spondylitis: A clinical trial. ] Physiotherapy
Res. 2019;60(1):45-51.

Roberts G, Vasan R, Miller T. The role of aquatic
therapy in the long-term management of AS
symptoms. ] Chronic Rheum Dis. 2018;29(4):321-7

Singh P, Banerjee N, Ong C. Exploring the
effectiveness of hydrotherapy in AS patients:
A comparative study. Indian ] Physiotherapy.
2020,44(3):189-94.

Alvarez M, Dias ], Noor F. Patient preferences and
adherence to aquatic therapy in AS treatment. ]
Musculoskeletal Health. 2019;36(1):78-83

Han R, Liu ], Carter B. The impact of water-based
therapy on pain and functional ability in AS patients.
J Rheumatol Stud. 2020;46(2):230-6.

Ferreira M, Dubois A, Chan Y. The influence of an
aquatic exercise program on balance in patients
with ankylosing spondylitis. Eur ] Public Health.
2021;31(6):980-6.

Wang T, Lee ], Fernandez H. Efficacy of aquatic
exercise in chronic musculoskeletal disorders: a

systematic review and meta-analysis of randomized
controlled trials. ] OrthopSurg Res. 2023;18(1):112.

Stan AE. Contribution of aquatic therapy to ankylosing
spondylitis. LUMEN Proc. 2018;6(1):75-80

Joel Samuel, SwethaSasidharanAquatic Therapy
in Ankylosing Spondylitis: A 2024 Randomized
Controlled Trial. ] Rehabil Med. 2024;56(2):130-7.





