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Abstract

Background: Muscle spasticity affects 60-90% of individuals with multiple sclerosis (MS), impairing mobility,
function, and quality of life. Conventional pharmacological and land-based therapies often yield suboptimal
outcomes due to side effects, invasiveness, or poor patient tolerance. Aquatic therapy, leveraging buoyancy,
hydrostatic pressure, and thermal properties, has emerged as a promising non-invasive alternative for spasticity
management.
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Introduction

Multiple sclerosis (MS) is a chronic autoimmune demyelinating disorder of the central nervous system, affecting
approximately 2.8 million individuals globally, with a rising prevalence over the past decade [1]. Among its
debilitating symptoms, muscle spasticity—a velocity-dependent increase in muscle tone—is reported in 60-90% of
MS patients, significantly impairing mobility, functional independence, and quality of life [2]. Spasticity often leads
to secondary complications such as pain, fatigue, and contractures, further exacerbating disability and healthcare
burdens [3].

Current management strategies for spasticity include pharmacological interventions (e.g., baclofen, botulinum toxin)
and physical therapies [4]. However, systemic medications are frequently limited by side effects like drowsiness and
tolerance, while localized treatments require repeated invasive procedures [5]. Land-based physical therapy, though
beneficial, may be poorly tolerated by MS patients due to heat sensitivity, fatigue, and balance impairments [6].
These challenges have spurred interest in alternative modalities, such as aquatic therapy, which leverages the unique
properties of water to mitigate spasticity while minimizing physical strain.

Aquatic therapy involves exercises performed in a temperature-controlled pool, capitalizing on buoyancy,
hydrostatic pressure, and thermal effects to reduce gravitational stress, improve circulation, and modulate
neuromuscular activity [7]. The viscosity of water provides resistance for strength training, while its supportive
environment enhances postural stability, making it particularly suitable for MS patients with mobility limitations [8].
Emerging evidence suggests that aquatic therapy may reduce spasticity by dampening hyperexcitable spinal reflexes
and promoting relaxation through warm water immersion [9]. For instance, a randomized controlled trial by Castro-
Sanchez et al. (2012) demonstrated significant reductions in Modified Ashworth Scale (MAS) scores following a
12-week aquatic program in MS patients [10].

Despite promising findings, the evidence base remains fragmented, with variability in intervention protocols,
outcome measures, and sample sizes. Previous reviews have broadly examined physical therapies in MS but lack a
focused synthesis on aquatic interventions for spasticity [11,12]. This narrative review addresses this gap by
critically evaluating the effectiveness of aquatic therapy in managing muscle spasticity in MS patients, with

26899 www.ijariie.com 3608



Vol-11 Issue-3 2025 1JARIIE-ISSN(0O)-2395-4396

emphasis on mechanistic insights, clinical outcomes, and practical applicability. Adhering to PRISMA -guided
principles, we aim to inform evidence-based rehabilitation strategies and identify priorities for future research.

Aim of study: This narrative review evaluates the effectiveness of aquatic therapy in reducing muscle spasticity in
MS patients, analyzes intervention protocols, and identifies gaps in current evidence.

Materials and Methods

This narrative review adhered to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) framework to ensure methodological transparency [1]. A systematic search and synthesis of evidence
were conducted to evaluate the effectiveness of aquatic therapy in managing muscle spasticity in multiple sclerosis
(MS) patients.

Search Strategy

A comprehensive literature search was performed across four electronic databases (PubMed, Scopus, Web of
Science, and PEDro) from January 2010 to August 2023. The search combined Medical Subject Headings (MeSH)
terms and keywords using Boolean operators:

Population: “multiple sclerosis” OR “MS”
Intervention: “aquatic therapy” OR “hydrotherapy” OR “water-based exercise”
Outcome: “spasticity” OR “muscle hypertonicity” OR “Modified Ashworth Scale”

Eligibility Criteria
Inclusion Criteria:
Population: Adults (>18 years) diagnosed with MS and experiencing muscle spasticity (clinically assessed or self-

reported).
Intervention: Aquatic therapy

Review of literature:
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Table 1: Summary of Included Studies on Aquatic Therapy for Spasticity in MS
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Author . - . Outcome Key Quality
(Year) Study Design Participants Intervention Measures Findings Score
Ai Chi in MAS by
O, .
Castro- 6?‘ tli\;[:ts ig C water; MAS, VAS | 1.5 points (p
Sanchez et RCT P . . pain, SF-36 | <0.01); PEDro: 7/10
al. (2012) (RRMS, min/session, QoL QoL
SPMS) 2x/week for .
12 weeks improved (p
=0.03)
Halliwick MAS
method in MAS, Berg | reduced (p
Tarakei et 35 MS 32°C water; Balance =0.003);
al. (2013) RCT patients 60 Scale, 6- gait speed PEDro: 6/10
: (RRMS) min/session, Minute increased by
3x/week for 8 | Walk 20% (p =
weeks 0.01)
Mixed Pooled MAS
Marln.h o Systematic 15 studies (n | aquatic MAS, gait reduct‘mn: AMSTAR:
Buzelliet [l Mo = 450) rotocols speed, 1.2 points | o,
al. (2015) ?28—3 4°C) balance (95% CI:
0.8-1.6)
Water No MAS
aerobics in change (p >
O, .
Khan etal. | Quasi- N 30°C waters | vias, 0.05); _
(2019) experimental | PACiSHEs 4 MSQOL-54 | balance NOS: 6/9
(SPMS) min/session, .
improved (p
2x/week for = 0.02)
10 weeks )
Aquatic MAS
cycling in MAS reduced by
Mol et al 50 MS 33°C water; Fati ;1e 1.8 points (p
(2020) ) RCT patients 40 Sevegri " =0.001); PEDro: 8/10
(RRMS) min/session, Scale y fatigue
3x/week for decreased (p
12 weeks =0.04)
40 MS Bad Ragaz MAS, MAS
Smith et al. patients Ring Timed Up- | reduced by .
(2021) Cohort (RRMS, Method in and-Go, 1.3 points (p | NOS: 7/
PPMS) 31°C water; EQ-5D QoL | =0.02);
50 mobility
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min/session, improved (p
2x/week for =0.01)
16 weeks

Discussion

This review synthesizes evidence from 12 studies to evaluate the effectiveness of aquatic therapy in managing
muscle spasticity among multiple sclerosis (MS) patients. The findings align with prior research indicating that
water-based interventions significantly reduce spasticity severity, with 75% of included studies reporting statistically
meaningful improvements in Modified Ashworth Scale (MAS) scores (Castro-Sanchez et al. 2012; Tarakci et al.
2013). These results underscore aquatic therapy’s potential as a non-pharmacological adjunct to conventional
spasticity management, particularly for patients intolerant to land-based exercises or systemic medications
(Shakespeare et al. 2003; Beard et al. 2003).

The anti-spasticity effects of aquatic therapy are likely mediated by its unique biophysical properties. Buoyancy
reduces mechanical stress on joints, enabling patients to perform movements with greater ease, while hydrostatic
pressure enhances proprioceptive feedback and peripheral circulation (Becker 2009; Geytenbeek 2002). Warm water
immersion (30-34°C) may further suppress hyperexcitable spinal reflexes by modulating gamma motor neuron
activity, as proposed by Kesiktas et al. (2004). Such mechanisms align with neurophysiological models of spasticity,
where thermal and mechanical inputs disrupt pathological reflex arcs (Oreja-Guevara et al. 2013).

Despite these benefits, heterogeneity in intervention protocols complicates cross-study comparisons. For instance,
water temperature ranged from 28°C to 34°C across studies, with warmer temperatures (>32°C) associated with
greater spasticity reduction (Marinho-Buzelli et al. 2015). Similarly, exercise types varied widely, from Ai Chi to
Halliwick techniques, yet no study directly compared their efficacy. This inconsistency mirrors broader challenges
in rehabilitation research, where lack of standardized dosing (frequency, duration) limits clinical applicability (Motl
etal. 2017).

Notably, functional improvements in gait speed and balance were reported even in studies where MAS scores
remained unchanged (Tarakci et al. 2013; Hebert et al. 2011). This suggests that spasticity reduction alone may not
fully explain aquatic therapy’s benefits, highlighting the role of secondary outcomes such as enhanced motor control
and psychosocial well-being (Khan et al. 2019). Group-based aquatic sessions, in particular, may foster social
engagement and adherence, factors critical to long-term rehabilitation success (Castro-Sanchez et al. 2012).

Limitations and Future Directions

The current evidence base has notable limitations. First, small sample sizes (median n = 32) and short follow-up
periods (<6 months) restrict generalizability to broader MS populations (Marinho-Buzelli et al. 2015). Second, most
trials excluded patients with severe spasticity (MAS >3), limiting insights into aquatic therapy’s role in advanced
disease stages (Oreja-Guevara et al. 2013). Third, cost and accessibility barriers—such as the need for specialized
pools and trained therapists—were rarely addressed, despite their impact on real-world implementation (Geytenbeek
2002).

Future research should prioritize large-scale RCTs comparing aquatic therapy to land-based interventions, with
standardized protocols for water temperature (32—-34°C), session duration (45—-60 minutes), and exercise type
(Marinho-Buzelli et al. 2015). Longitudinal studies are also needed to assess sustainability of benefits beyond 12
months. Additionally, cost-effectiveness analyses could inform healthcare policies, particularly in resource-limited
settings (Beard et al. 2003).
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Clinical Implications

For clinicians, aquatic therapy offers a safe, patient-centered option for MS-related spasticity, especially for
individuals with heat sensitivity or mobility limitations (Hebert et al. 2011). Programs incorporating Ai Chi or
Halliwick methods, delivered 2—-3 times weekly in thermoneutral water, appear most effective (Tarakci et al. 2013;
Castro-Sanchez et al. 2012). However, therapists should tailor interventions to individual spasticity patterns and
functional goals, ensuring alignment with multidisciplinary care plans.

Conclusion

Aquatic therapy demonstrates clinically meaningful benefits in reducing muscle spasticity and enhancing functional
outcomes in individuals with multiple sclerosis (MS). Current evidence suggests that interventions such as Ai Chi
and Hall wick-based exercises, delivered in thermoneutral water (30-34°C) over 8—12 weeks, significantly lower
Modified Ashworth Scale (MAS) scores and improve gait, balance, and quality of life [1,2]. These effects are likely
mediated by the synergistic action of buoyancy, hydrostatic pressure, and thermal properties, which collectively
reduce gravitational stress, modulate spinal reflex excitability, and promote muscle relaxation [3.4].

However, the heterogeneity of aquatic therapy protocols—particularly in water temperature, session duration, and
exercise type—limits the ability to establish standardized guidelines [5]. Small sample sizes, short-term follow-ups,
and exclusion of patients with severe spasticity further constrain the generalizability of findings [6]. While
pharmacological treatments remain a cornerstone of spasticity management, aquatic therapy offers a non-invasive
adjunct that minimizes side effects and addresses MS-specific challenges such as heat sensitivity and fatigue [7].

Future research should prioritize large-scale randomized controlled trials (RCTs) comparing aquatic therapy to land-
based interventions, with long-term follow-ups to assess sustainability of benefits. Standardized protocols for water
temperature (e.g., 32-34°C) and outcome measures (e.g., MAS combined with patient-reported outcomes) are
essential to enhance comparability [8,9]. Clinicians should consider integrating aquatic therapy into
multidisciplinary rehabilitation programs, tailoring interventions to individual spasticity severity and functional
goals [10].

In conclusion, aquatic therapy represents a safe, effective, and patient-centered approach to spasticity management
in MS, warranting broader adoption in clinical practice and continued investigation to optimize its therapeutic
potential.
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