FLEX CEUs

o
=" . AT

Aquatic Therapy: Principles for
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Introduction

Aquatic therapy offers a unique and highly adaptable environment for supporting
functional recovery and enhancing movement across a wide range of patient
populations. This course introduces essential principles of aquatic therapy,
focusing on the properties of water, including buoyancy, viscosity, hydrostatic
pressure, and turbulence, and how these factors can be used to reduce joint
stress, facilitate movement, and promote neuromuscular re-education. Clinicians
will explore the therapeutic benefits of aquatic interventions, such as pain
reduction, improved support, and enhanced functional performance, while
gaining insight into appropriate applications for individuals with orthopedic,
cardiovascular, respiratory, neurological, post-operative, and general
musculoskeletal conditions, as well as pediatric and adult populations with
obesity. The course also emphasizes the importance of tailoring interventions to
individual needs, with strategies for adjusting intensity through progression and
regression, including the incorporation of high-intensity interval training in the
aquatic setting. Practical treatment approaches, equipment considerations, and
complementary techniques such as Watsu and aquatic-based movement

therapies are introduced to support comprehensive, patient-centered care.

Section 1: Principles of Aquatic Therapy and
Functional Application

References: 1, 2

The principles of aquatic therapy provide a foundation for understanding how the
unique properties of water can be applied to support functional outcomes in
physical therapy practice. Buoyancy allows for reduced joint loading and earlier

initiation of movement, making it especially valuable for patients with pain,



weakness, or weight-bearing limitations. Viscosity offers adaptable, velocity-
dependent resistance that supports strengthening and neuromuscular control,
while hydrostatic pressure contributes to improved circulation, postural stability,
and sensory input. Turbulence introduces controlled instability to challenge
balance and coordination. Together, these properties enable physical therapists to
design individualized, evidence-informed interventions that promote safe
progression, improve movement quality, and facilitate the transition from aquatic

to land-based function.

Properties of Water in Rehabilitation

References: 3, 4

Aquatic therapy is grounded in the unique physical properties of water, which
creates a therapeutic environment that differs significantly from land-based
rehabilitation by altering the forces acting on the body and the way movement is
performed. These properties allow physical therapists to systematically
manipulate variables such as immersion depth, movement velocity, surface area,
and base of support to either decrease or increase mechanical and physiological
demands in a highly controlled manner. For example, immersion reduces the
effects of gravity through buoyancy, allowing partial weight-bearing and
decreased joint compression, while simultaneously introducing hydrostatic
pressure that provides consistent circumferential support, enhances venous
return, and increases sensory input to improve body awareness. Water also offers
multidirectional resistance due to its viscosity, enabling movement to be resisted
evenly in all planes without reliance on external weights or gravity-dependent

loading, which supports more functional and task-specific movement patterns.

This combination of support and resistance creates an environment in which

patients can safely initiate or progress movements that may not be tolerated on



land, particularly in early rehabilitation or in individuals with pain, weakness, or
balance impairments. The aquatic environment also facilitates neuromuscular re-
education by enhancing proprioceptive feedback, promoting postural alignment,
and allowing for repetitive, controlled practice of functional tasks such as gait,
reaching, and transitional movements. Clinically, therapists can fine-tune
intervention intensity and complexity by adjusting water depth, speed of
movement, turbulence, and the use of equipment, thereby optimizing therapeutic
dosing while maintaining safety. A strong understanding of these principles is
essential for clinical decision-making in physical therapy, as it directly informs
intervention selection, progression strategies, and the transition from aquatic to

land-based function.

Buoyancy and Load Reduction
References: 5, 6

Buoyancy refers to the upward force exerted by water that counteracts gravity,
resulting in a reduction of effective body weight and corresponding decreases in
joint compressive forces. This unloading effect is progressive and directly related
to the depth of immersion, with weight-bearing reduced by approximately 25% at
hip level, 50% at waist level, and up to 75-90% at chest or neck depth. This makes
buoyancy particularly valuable in physical therapy for patients with pain, post-
operative precautions, arthritis, or lower extremity weakness, as it enables earlier
and more comfortable initiation of movement. In addition to reducing joint stress,
buoyancy assists with movement in the upward direction, which can facilitate
range of motion exercises and improve movement confidence, while
simultaneously requiring muscular control during downward movements to
counteract the buoyant force. This dual effect supports both mobility and strength

development. Clinically, buoyancy can be used to retrain gait with reduced load,



promote symmetrical weight shifting, and enhance postural alignment in a safe
and supported environment. It is also beneficial for patients with balance
impairments, as the supportive nature of water reduces fear of falling while still
allowing meaningful challenge. As rehabilitation progresses, clinicians can
systematically decrease buoyant assistance by reducing water depth, increasing
weight-bearing demands, or incorporating equipment to alter stability, thereby

promoting a gradual transition to land-based function and improved carryover to

daily activities.

Viscosity and Resistance to Movement

References: 2, 7

Viscosity describes the internal friction within water that creates resistance to
movement, making it a key principle for strengthening and neuromuscular training
in aquatic therapy. Unlike gravity-dependent resistance used in land-based
interventions, viscous resistance is velocity-dependent, meaning that the faster a
patient moves, the greater the resistance encountered. This allows for inherently
safe, self-regulated exercise, as patients can decrease intensity simply by slowing
their movement, which is particularly beneficial for individuals with pain, limited
tolerance, or variable endurance. In addition, water provides consistent resistance

in all directions, enabling muscles to work through full ranges of motion without



reliance on external weights or gravity, thereby promoting more functional and

coordinated movement patterns.

From a physical therapy perspective, viscosity supports both concentric and
eccentric muscle activation, as resistance is encountered during movement in any
direction, including return phases that are often assisted by gravity on land. This
contributes to improved motor control, joint stability, and proprioceptive
awareness. Clinicians can further manipulate viscous resistance by increasing the
surface area of the moving limb, such as by using paddles or aquatic dumbbells, or
by adjusting body positioning and lever arms. The use of turbulence can also
augment resistance, requiring additional stabilization and coordination. These
variables allow therapists to precisely dose exercise intensity and tailor
interventions to patient-specific goals, whether focusing on early-stage activation,

progressive strengthening, or higher-level endurance and functional training.

Hydrostatic Pressure and Turbulence in Functional Training
References: 8

Hydrostatic pressureis the force exerted by water uniformly on an immersed body
and increases proportionally with depth, creating a consistent circumferential
compression that has significant physiological and neuromuscular implications for
rehabilitation. From a cardiovascular and integumentary perspective, this pressure
facilitates venous return and lymphatic flow, which can assist in reducing
peripheral edema and improving circulation, particularly in patients with post-
operative swelling or chronic venous insufficiency. The external pressure also
influences respiratory mechanics by providing resistance to chest wall expansion,
which can be used therapeutically to promote diaphragmatic breathing and
improve respiratory muscle performance in appropriate patient populations. In

addition to these physiological effects, hydrostatic pressure enhances



proprioceptive input by stimulating cutaneous mechanoreceptors, contributing to
improved body awareness and joint position sense. This increased sensory
feedback is especially beneficial for patients with neurological impairments or
balance deficits, as it supports postural control and coordinated movement. The
uniform pressure also provides a stabilizing effect around the trunk and joints,
assisting with alignment and reducing excessive or compensatory movement

patterns during functional activities.

Turbulence, on the other hand, refers to the irregular flow and movement of
water caused by limb motion, changes in direction, or external forces such as
therapist-applied perturbations or nearby movement. Unlike the consistent
support of hydrostatic pressure, turbulence introduces variability and instability,
requiring continuous neuromuscular adjustments to maintain control. This makes
it a valuable tool for challenging dynamic balance, coordination, and reactive
postural strategies. Clinically, turbulence can be graded by altering the speed of
movement, the number of moving body segments, the proximity of other moving
individuals, or the use of equipment to disrupt water flow. For example, slow,
controlled movements in still water may be appropriate for early rehabilitation,
while faster, multi-directional tasks in a turbulent environment can simulate
higher-level functional demands. The combination of hydrostatic pressure and
turbulence allows physical therapists to simultaneously support and challenge
patients, creating an environment that promotes both stability and adaptability.
This interplay is particularly effective for retraining functional movement patterns,
improving balance confidence, and preparing patients for the unpredictable

demands of land-based activities.



Section 1 Key Words

Buoyancy - The upward force exerted by water that counteracts gravity and

reduces effective body weight

Viscosity - The internal friction of water that provides resistance to movement in

all directions and increases with speed

Hydrostatic Pressure - The uniform force exerted by water on an immersed body

that increases with depth and supports circulation, stability, and sensory input

Section 1 Summary

The principles of aquatic therapy are rooted in the physical properties of water,
which provide a supportive yet dynamic environment for rehabilitation. Buoyancy
reduces joint loading and facilitates early movement, viscosity offers adaptable
resistance for strengthening and control, and hydrostatic pressure enhances
circulation and sensory input. Turbulence further challenges balance and
coordination, allowing for progressive functional training. A thorough
understanding of these properties enables clinicians to design effective,
individualized interventions that promote safe movement, improve function, and

support the transition to land-based activities.

Section 2: Therapeutic Benefits and Indications for
Aquatic Therapy

Aquatic therapy offers a versatile and evidence-informed approach to
rehabilitation by leveraging the unique physical properties of water to address a
wide range of impairments and functional limitations. This section explores how

the aquatic environment supports pain reduction, enhances movement quality,



and improves patient participation across diverse clinical populations. By reducing
joint loading, providing consistent sensory input, and allowing for controlled
resistance, aquatic therapy creates opportunities for earlier and more effective
intervention compared to land-based approaches alone. Understanding the
specific therapeutic benefits and appropriate indications is essential for physical
therapists to determine when and how to integrate aquatic therapy into a

comprehensive plan of care.

Pain Reduction and Functional Improvement

References: 1, 4

Aquatic therapy provides a uniquely effective environment for pain modulation
and restoration of functional movement through the combined physiological and
mechanical effects of buoyancy, hydrostatic pressure, viscosity, and water
temperature. Pain reduction in the aquatic environment occurs through both
peripheral and central mechanisms, making it particularly valuable for individuals
experiencing acute, subacute, or chronic pain. Warm water immersion, typically
maintained within a therapeutic range, promotes vasodilation and increases
peripheral circulation, which enhances oxygen delivery to tissues and facilitates
the removal of metabolic waste products. This physiological response contributes
to decreased nociceptive input and supports tissue healing. Additionally,
increased tissue temperature improves collagen extensibility, allowing for greater
flexibility and reduced stiffness, which is especially beneficial for patients with

joint restrictions or post-surgical limitations.

Neurologically, warm water immersion can decrease muscle spindle sensitivity
and reduce gamma motor neuron activity, leading to decreased muscle tone and
reduced protective guarding. This is particularly relevant in patients with chronic

pain syndromes, where persistent muscle tension contributes to ongoing

10



discomfort and movement dysfunction. The reduction in muscle guarding allows
for improved movement efficiency and decreased energy expenditure during
activity. Hydrostatic pressure further contributes to pain modulation by providing
continuous sensory input to cutaneous mechanoreceptors, which can influence
pain perception through spinal gating mechanisms and improved proprioceptive

awareness.

From a biomechanical perspective, buoyancy plays a central role in reducing joint
loading and mechanical stress on tissues. As the body is immersed in water,
gravitational forces are partially offset, resulting in decreased compressive forces
across weight-bearing joints. This is especially beneficial for individuals with
osteoarthritis, post-operative joint conditions, or acute injuries, where excessive
loading can exacerbate pain and limit participation in therapy. The ability to
reduce weight-bearing allows patients to initiate movement earlier in the
rehabilitation process, which is critical for preventing secondary complications

such as muscle atrophy, joint stiffness, and decreased functional capacity.

The aquatic environment also facilitates graded exposure to movement, which is
essential for addressing fear-avoidance behaviors commonly seen in individuals
with chronic pain. Patients are able to perform movements with less discomfort,
which can help re-establish normal movement patterns and reduce compensatory
strategies. Over time, this contributes to improved motor control, increased range
of motion, and enhanced muscular performance. Functional activities such as
walking, squatting, reaching, and transitional movements can be practiced in a
supportive environment, allowing for repetition and refinement without excessive

strain.

Additionally, the resistance provided by water through viscosity allows for
controlled strengthening and endurance training. Unlike land-based resistance,

which often relies on gravity or external loads, water provides uniform resistance
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that can be easily adjusted based on movement speed and surface area. This
enables patients to perform strengthening exercises in a safe and controlled
manner, reducing the risk of exacerbating symptoms. As strength and endurance
improve, patients are better able to perform functional tasks both in and out of

the aquatic environment.

The cumulative effect of these physiological and mechanical benefits is improved
functional performance. Patients often demonstrate increased independence in
activities of daily living, improved mobility, and greater participation in physical
activity. These outcomes are particularly important for long-term health and
quality of life, as they support ongoing engagement in movement and reduce the

risk of re-injury or functional decline.

Enhanced Support and Movement Confidence

References: 3, 4

The supportive properties of water create an environment that promotes both
physical safety and psychological comfort, which are essential components of
successful rehabilitation. One of the most significant barriers to recovery in many
patient populations is fear of movement, often driven by pain, instability, or
previous injury. The aquatic environment addresses this barrier by providing a
sense of support and security that allows patients to engage in movement with

reduced apprehension.

Buoyancy reduces effective body weight, which not only decreases physical strain
but also contributes to a perception of lightness and ease of movement. This can
be particularly impactful for individuals who have experienced difficulty with
mobility on land, as it allows them to perform movements that may have

previously been inaccessible. The reduction in fear associated with movement

12



encourages patients to explore a wider range of activities, which is critical for

restoring function and promoting independence.

Hydrostatic pressure further enhances this sense of support by providing uniform
compression around the body. This compression increases proprioceptive input,
which improves joint position sense and body awareness. For patients with
neurological impairments or balance deficits, this additional sensory input can
significantly improve postural control and coordination. The increased stability
provided by hydrostatic pressure allows patients to maintain alignment and
control during movement, reducing the likelihood of compensatory patterns or

loss of balance.

The viscosity of water also plays a role in enhancing movement confidence by
slowing the speed of motion. This allows patients more time to process sensory
information and respond to changes in position, which is particularly beneficial for
those with delayed reaction times or impaired motor control. The ability to move
more slowly and deliberately supports the development of accurate and efficient

movement patterns.

Psychological factors, including self-efficacy and motivation, are also positively
influenced by the aquatic environment. When patients experience success in
performing movements in water, it reinforces their belief in their ability to
improve. This increased confidence can lead to greater engagement in therapy
and a willingness to participate in more challenging activities. Over time, this
contributes to improved adherence to rehabilitation programs and better overall

outcomes.

The supportive and confidence-enhancing aspects of aquatic therapy are
particularly valuable in populations such as older adults, individuals with
neurological conditions, and those recovering from surgery or injury. By creating

an environment that encourages safe exploration of movement, aquatic therapy

13



facilitates the development of skills that can be transferred to land-based

activities.

Indications for Orthopedic, Cardiopulmonary, and Neurological
Conditions

References: 3, 4, 9

Aquatic therapy is indicated for a diverse range of clinical populations due to its
ability to simultaneously reduce mechanical loading and provide a controlled
environment for physiological challenge. In orthopedic and musculoskeletal
rehabilitation, aquatic therapy is commonly used for conditions such as
osteoarthritis, post-operative joint replacement, ligament injuries, and spinal
disorders. The reduction in joint loading allows for early initiation of movement,
which is critical for maintaining joint mobility and preventing secondary
complications. The resistance provided by water supports progressive
strengthening, while the supportive environment allows for safe practice of

functional activities.

In cardiopulmonary populations, aquatic therapy offers unique benefits related to
cardiovascular and respiratory function. Hydrostatic pressure increases central
blood volume, which can enhance cardiac output and improve circulation. The
resistance of water provides a medium for aerobic exercise, allowing patients to
improve endurance and functional capacity. Additionally, the pressure exerted on
the thoracic cavity increases the work of breathing, which can be used to
strengthen respiratory muscles. These effects must be carefully monitored,
particularly in individuals with compromised cardiac function, to ensure safety

and appropriate dosing.

Neurological populations benefit from the sensory and motor challenges provided

by the aquatic environment. Conditions such as stroke, multiple sclerosis,

14



Parkinson’s disease, and spinal cord injury often involve impairments in balance,
coordination, and motor control. The buoyant environment supports upright
posture and reduces the risk of falls, allowing patients to practice functional
movements with greater confidence. The resistance and turbulence of water
provide opportunities to challenge stability and promote adaptive responses,

which are essential for improving functional mobility.

The ability to tailor interventions based on individual needs makes aquatic therapy
a valuable component of rehabilitation across multiple stages of recovery. It can
be used as a primary intervention in early stages or as a complement to land-

based therapy in later stages, supporting a comprehensive approach to care.

Aquatic Therapy for Individuals with Obesity
References: 10, 11

Aquatic therapy provides an accessible and clinically effective intervention for
individuals with obesity by addressing both the biomechanical and psychosocial
barriers that often limit participation in traditional land-based exercise. Excess
body weight significantly increases joint loading, particularly at the hips, knees,
and ankles, which can contribute to pain, joint degeneration, and decreased

willingness to engage in physical activity. This increased mechanical stress is often
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accompanied by reduced mobility, impaired balance, and decreased exercise
tolerance. The buoyant properties of water directly counteract these challenges
by reducing effective body weight, thereby decreasing compressive forces on
joints and allowing individuals to move with less pain and greater freedom. This
reduction in load not only improves comfort but also enables earlier and more

sustained participation in therapeutic exercise.

In addition to unloading joints, the aquatic environment supports improved
movement mechanics by allowing for more normalized gait patterns and
functional movements. Individuals with obesity often demonstrate compensatory
strategies on land, such as altered stride length, decreased joint excursion, and
increased reliance on upper body support. In water, these compensations can be
minimized due to reduced gravitational demands, allowing for more efficient and
symmetrical movement patterns. This creates an opportunity for neuromuscular
re-education and improved motor control, which can translate to better

movement quality during land-based activities.

The aquatic environment also supports a wide range of exercise modalities that
can be tailored to individual needs and tolerance levels. Aerobic conditioning can
be achieved through activities such as'water walking, jogging, or interval-based
exercises, which are often better tolerated than their land-based equivalents due
to reduced joint stress and lower perceived exertion. The viscosity of water
provides continuous, multidirectional resistance, allowing for strengthening
exercises that target both large muscle groups and stabilizing musculature. This
resistance is inherently adjustable, as it increases with movement speed and
surface area, enabling patients to self-regulate intensity while still achieving
meaningful muscular engagement. As a result, aquatic therapy can effectively
improve muscular strength, endurance, and cardiovascular fitness without the

need for external weights or high-impact activities.
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From a physiological perspective, immersion in water also influences
cardiovascular function in ways that can be beneficial for individuals with obesity.
Hydrostatic pressure increases venous return and central blood volume, which can
enhance stroke volume and reduce heart rate for a given workload. This allows
individuals to perform aerobic exercise at a lower perceived intensity while still
achieving cardiovascular benefits. Additionally, the increased resistance to
movement in water contributes to higher energy expenditure compared to similar
activities performed on land at lower intensities, supporting weight management

and metabolic health.

Beyond physical benefits, aquatic therapy plays a significant role in addressing the
psychosocial factors that influence exercise participation in individuals with
obesity. Many individuals in this population experience decreased self-efficacy,
fear of injury, or negative past experiences with exercise, which can contribute to
avoidance behaviors. The aquatic environment often provides a more supportive
and less intimidating setting, where individuals may feel more comfortable
engaging in movement. The sense of buoyancy and ease of movement can
enhance confidence, while the ability to perform functional tasks successfully can

reinforce a positive perception of physical capability.

This improvement in confidence is closely linked to increased motivation and
adherence to exercise programs. Positive experiences in the aquatic environment
can help shift attitudes toward physical activity, making it more likely that
individuals will continue to engage in exercise over time. This is particularly
important for long-term health outcomes, as consistency in physical activity is a
key factor in managing obesity and associated comorbidities. Additionally, the
social and recreational aspects of aquatic therapy can further enhance
engagement, particularly when interventions are delivered in group settings or

incorporate enjoyable, functional activities.
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Aquatic therapy also provides an opportunity to gradually transition individuals to
land-based exercise. As strength, endurance, and movement confidence improve,
therapists can systematically increase weight-bearing demands by adjusting water
depth or incorporating hybrid programs that combine aquatic and land-based
interventions. This progression supports carryover of functional gains and

promotes independence in physical activity.

Overall, aquatic therapy offers a comprehensive and adaptable approach to
rehabilitation for individuals with obesity, addressing not only physical
impairments but also the psychological and behavioral factors that influence
participation. By reducing pain, improving movement capacity, and enhancing
confidence, aquatic therapy supports meaningful improvements in function and

promotes long-term engagement in physical activity.

Aquatic Therapy for Pediatrics
References: 12-14

Aquatic therapy provides a highly supportive, adaptable, and engaging
environment for pediatric rehabilitation, making it particularly effective for
promoting motor development, functional skill acquisition, and participation
across a wide range of abilities. The physical properties of water create conditions
that are especially advantageous for children, as reduced gravitational forces allow
for greater freedom of movement and decreased mechanical constraints. This
enables children who may struggle with mobility on land to explore movement
patterns more successfully, facilitating the development of strength, coordination,
balance, and motor planning. The buoyant environment supports upright
positioning and transitional movements, while the resistance provided by water
enhances muscle activation and control without placing excessive stress on

developing joints.
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In addition to its physical benefits, aquatic therapy offers a multisensory
environment that can significantly enhance motor learning. The combined effects
of hydrostatic pressure, viscosity, and turbulence provide continuous
proprioceptive, tactile, and vestibular input, which supports body awareness and
postural control. This is particularly important in pediatric populations, where
sensory integration plays a critical role in motor development and functional
performance. The slower movement speed in water also allows children more
time to process sensory information and execute motor responses, supporting

improved coordination and movement accuracy.

Children with neurological conditions, such as cerebral palsy, spina bifida, Down
syndrome, or acquired brain injury, often experience impairments in muscle tone,
coordination, balance, and postural control. The aquatic environment provides a
safe and supportive setting in which these children can practice functional
movements with reduced risk of falls or injury. Buoyancy assists with movement
initiation and postural alignment, while viscosity provides resistance that can be
used to strengthen muscles and improve motor control. Turbulence can be
introduced to challenge dynamic stability and encourage adaptive responses. The
ability to practice skills such as walking, reaching, and transitioning between
positions in a controlled environment supports neuromuscular re-education and

promotes carryover to land-based function.
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For children with sensory processing disorders or autism spectrum disorder,
aquatic therapy can provide valuable sensory experiences that support regulation
and engagement. The consistent pressure of water can have a calming effect,
while the predictable resistance and support can help children better understand
their body in space. These sensory inputs can improve attention, participation,
and overall responsiveness to therapy. Additionally, the aquatic environment often
reduces external distractions and provides a structured yet flexible setting that

can be tailored to individual sensory needs.

Children with orthopedic conditions or developmental delays also benefit from
aquatic therapy through improved joint mobility, strength, and coordination. The
reduced load on joints allows for safe practice of movements that may be painful
or difficult on land, while the resistance of water supports strengthening across a
full range of motion. This can be particularly beneficial for children recovering

from injury or surgery, as it allows for earlier reintroduction of functional activity.

In children and adolescents with obesity or deconditioning, aquatic therapy offers
a safe, accessible, and enjoyable means of increasing physical activity. The
buoyant environment reduces joint stress and fatigue, enabling longer duration
and higher frequency of participation compared to land-based exercise. Water-
based activities can be structured to include aerobic conditioning, strength
training, and functional movement practice, all while maintaining a level of
enjoyment that supports engagement. Improvements in strength, endurance,
coordination, and confidence can contribute to increased participation in physical

activity both in and out of the aquatic environment.

An important advantage of aquatic therapy in pediatric populations is its
inherently playful and motivating nature. Water-based activities can be easily
adapted into games and task-oriented exercises, which align with principles of

motor learning and pediatric rehabilitation. This play-based approach enhances
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motivation, encourages repetition, and supports skill acquisition in a way that
feels natural and enjoyable to the child. Increased engagement is directly linked to
better therapeutic outcomes, as children are more likely to participate actively

and consistently when interventions are meaningful and enjoyable.

Aquatic therapy also supports social interaction and participation, particularly in
group settings. Children have opportunities to engage with peers, practice
communication skills, and participate in shared activities, which can be especially
beneficial for those with social or developmental challenges. These experiences
contribute to overall participation and quality of life, which are key goals in

pediatric rehabilitation.

As children progress, aquatic therapy can be used in conjunction with land-based
interventions to support the transfer of skills to functional environments. Gradual
increases in weight-bearing, task complexity, and environmental demands can
facilitate this transition, ensuring that gains achieved in the aquatic setting are

carried over into daily activities.

Overall, aquatic therapy provides a comprehensive and adaptable approach to
pediatric rehabilitation, supporting physical, sensory, and psychosocial
development across a wide range of conditions. By creating an environment that
is both supportive and challenging, aquatic therapy enables children of all abilities
to develop functional skills, improve movement confidence, and increase

participation in meaningful activities.

Case Study 1

A 10-year-old child with spastic diplegic cerebral palsy presents to physical therapy
with impairments in balance, coordination, and functional mobility. The child
demonstrates increased lower extremity muscle tone, decreased selective motor

control, and difficulty with gait, including reduced step length and poor weight
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shifting. The child ambulates short distances with an assistive device but fatigues
quickly and lacks confidence during upright activities. Caregivers report limited

participation in physical activity due to fear of falling and movement difficulty.

An aquatic therapy program is initiated in chest-deep water to reduce weight-
bearing and support movement. Initial interventions focus on supported standing,
weight shifting, and gait training, incorporating play-based activities to encourage
engagement. As the child progresses, turbulence and resistance are added to
challenge balance and coordination, with gradual progression toward more

functional and land-based tasks.

Reflection Questions

1. What specific properties of water are most beneficial for this patient’s

impairments and why?

2. How does the aquatic environment support improvements in gait and

balance for this child?

3. What strategies can be used to enhance engagement and motivation during

therapy sessions?

4. How would you progress this patient’s aquatic therapy program to support

transition to land-based function?

Responses

1. Buoyancy is most beneficial as it reduces gravitational load on the lower
extremities, allowing improved movement initiation and decreased effort
during gait. Hydrostatic pressure enhances proprioceptive input and

postural stability, while viscosity provides resistance for strengthening and
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motor control. Turbulence can be used to progressively challenge balance

and coordination.

2. The aquatic environment reduces weight-bearing, allowing the child to
practice more normalized gait patterns with less fatigue and compensatory
movement. The resistance of water slows movement, providing additional
time for motor planning and correction, while the supportive environment

reduces fear of falling and enables repeated practice of balance activities.

3. Engagement can be enhanced through play-based, task-oriented activities
that are meaningful to the child, such as games, obstacle courses, and use
of toys. Providing consistent positive feedback, creating achievable
challenges, and incorporating variety into sessions can further improve

motivation and participation.

4. Progression can be achieved by decreasing water depth to increase weight-
bearing, increasing movement speed to enhance resistance, and
introducing more complex functional and balance tasks. Incorporating dual-
task activities and gradually integrating land-based exercises will support
carryover and improve functional mobility outside of the aquatic

environment.

Section 2 Key Words

Motor Control - The ability to regulate and coordinate movement through the

integration of sensory input and muscular activity to produce purposeful action

Functional Mobility - The ability to move safely and efficiently during everyday

tasks, such as walking, transferring, and reaching

Turbulence - The irregular movement of water that creates instability, challenging

balance and requiring continuous postural adjustments
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Section 2 Summary

Aquatic therapy serves as a valuable intervention across multiple patient
populations by combining physiological and neuromuscular benefits that support
functional recovery. Its ability to reduce pain, improve movement confidence, and
provide a graded environment for exercise makes it particularly effective for
individuals who may not tolerate traditional land-based rehabilitation. By
recognizing appropriate indications and applying clinical reasoning to patient
selection, physical therapists can use aquatic therapy to enhance outcomes,
promote participation, and facilitate a smoother transition to functional activities

on land.

Section 3: Individualization and Dosage of Aquatic
Therapy Interventions

Aquatic therapy interventions must be carefully individualized and appropriately
dosed to align with each patient’s specific impairments, functional goals, and
physiological responses to treatment. This section emphasizes the importance of
comprehensive assessment and goal setting as the foundation for designing
targeted aquatic programs. Clinicians will explore how to effectively manipulate
key variables such as water depth, movement speed, and stability to control
exercise intensity and ensure safe, progressive rehabilitation. Additionally, the
integration of strategies such as high-intensity interval training will be introduced
as a means to enhance cardiovascular fitness and functional capacity within a low-
impact environment. Together, these concepts support optimal patient outcomes

and facilitate the transition from aquatic to land-based function.
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Patient Assessment and Goal Setting

References: 6, 12

Effective aquatic therapy begins with a comprehensive patient assessment that
integrates standard physical therapy examination principles with considerations
unique to the aquatic environment. Clinicians must evaluate impairments such as
strength, range of motion, balance, coordination, cardiovascular capacity, and
pain, while also assessing functional limitations and participation restrictions
within the context of the patient’s daily activities and roles. In addition to
traditional assessment components, aquatic-specific factors must be carefully
considered prior to initiating treatment. These include the patient’s tolerance to
water immersion, confidence or fear related to the aquatic environment, skin
integrity in relation to prolonged water exposure, thermoregulation capacity, and
overall safety awareness. Screening for contraindications such as open wounds,
uncontrolled cardiac conditions, infections, or incontinence is essential to ensure
patient safety. Furthermore, clinicians should assess the patient’s ability to enter
and exit the pool safely, as well as their level of independence or need for
assistance in the aquatic setting. Understanding the patient’s medical history and
comorbidities is critical, as immersion can influence cardiovascular, pulmonary,
and neurological responses, requiring appropriate modifications to intervention

intensity and monitoring strategies.

A thorough assessment also includes establishing baseline functional performance
both on land and, when appropriate, in the water. This may involve observing gait
patterns, balance strategies, transitional movements, and endurance levels, as
well as identifying compensatory patterns that may be addressed through aquatic
intervention. The clinician should also consider how the properties of water will
alter movement demands and how these changes can be used therapeutically to

either support or challenge the patient. This comprehensive approach ensures
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that the aquatic therapy program is both safe and targeted to the individual’s

specific needs.

Goal setting should be patient-centered, measurable, and functionally relevant,
aligning with both short-term impairments and long-term participation outcomes.
Goals should reflect meaningful activities for the patient, such as improving gait
efficiency for community ambulation, increasing endurance to perform activities
of daily living, enhancing balance to reduce fall risk, or facilitating return to work,
sport, or recreational participation. In pediatric populations, goals may also
include improving gross motor skills, coordination, and participation in play.
Establishing clear and specific goals allows for objective measurement of progress

and supports clinical decision-making throughout the plan of care.

In the aquatic setting, clinicians should intentionally consider how water
properties can be leveraged to support early achievement of these goals. For
example, a patient with limited weight-bearing tolerance due to pain or post-
operative restrictions may initially work toward gait-related goals in chest-deep
water, where buoyancy reduces joint loading and allows for more normalized
movement patterns. Similarly, a patient with balance deficits may benefit from the
supportive and sensory-rich environment of water to practice postural control
before progressing to more challenging land-based conditions. As patients
improve, goals can be advanced to reflect increased functional demands and

greater independence.

Ongoing reassessment is a key component of effective goal setting and program
design. Clinicians must continuously evaluate patient response to intervention,
including changes in pain, movement quality, endurance, and confidence, and
adjust goals and interventions accordingly. This dynamic process ensures that
therapy remains appropriately challenging and aligned with the patient’s evolving

capabilities. By integrating comprehensive assessment with individualized,

26



functionally meaningful goal setting, aquatic therapy can be effectively tailored to

support optimal outcomes and facilitate progression to land-based function.

Individualizing Aquatic Therapy Programs

References: 3, 4, 14

Individualization is a critical component of aquatic therapy, as patient needs,
tolerance, and responses to treatment can vary widely across clinical populations
and stages of recovery. The aquatic environment offers a high degree of
adaptability, allowing clinicians to precisely tailor interventions by manipulating
variables such as water depth, movement speed, base of support, surface area,
and the use of equipment. For example, deeper water immersion can be used to
significantly reduce weight-bearing demands and facilitate early movement in
patients with pain, weakness, or post-operative restrictions, while shallower water
increases gravitational loading and promotes progression toward functional, land-
based activities. Similarly, increasing movement speed or surface area can
enhance resistance through viscosity, allowing for graded strengthening and

cardiovascular challenge without the need for external weights.

Effective individualization requires a thorough understanding of patient-specific
factors, including diagnosis, severity and chronicity of impairment, comorbidities,
baseline fitness level, and personal goals. For individuals with low activity
tolerance, high pain levels, or significant functional limitations, initial interventions
may emphasize gentle mobility, supported gait training, breathing control, and
low-intensity strengthening in a highly supported environment. In contrast,
higher-functioning individuals or those in later stages of rehabilitation may benefit
from more dynamic and task-specific activities that challenge balance,

coordination, agility, and cardiovascular endurance. This may include multi-

27



directional movements, perturbation training using turbulence, and interval-based

exercise to simulate real-world demands.

Ongoing clinical decision-making is essential, as patient response to aquatic
intervention can change both within and between sessions. Clinicians must
monitor indicators such as pain levels, fatigue, movement quality, cardiovascular
response, and the presence of compensatory strategies. Adjustments should be
made in real time to ensure that the patient is working within an optimal
therapeutic range that promotes adaptation without exacerbating symptoms. This
may involve regressing an activity by increasing water depth or providing external
support, or progressing it by introducing instability, increasing speed, or reducing

assistance.

Psychosocial factors also play a significant role in individualization. Patient
motivation, confidence, fear of movement, and prior experiences with exercise
can all influence engagement and outcomes. The aquatic environment can be
used to address these factors by providing a supportive and often less intimidating
setting in which patients can experience success. Incorporating meaningful, task-
specific, and goal-oriented activities enhances motivation and supports motor
learning through repetition and relevance. For pediatric patients, this may involve
play-based interventions, while for adults, it may include functional tasks that

directly relate to daily activities or recreational goals.

Environmental considerations further contribute to individualized program design.
Pool characteristics such as water temperature, depth availability, and accessibility
can influence intervention selection and patient tolerance. Warmer water may be
beneficial for patients with pain or muscle stiffness, while cooler temperatures
may be more appropriate for higher-intensity exercise. The availability of
equipment, such as flotation devices, resistance tools, and balance aids, allows for

additional modification of exercise difficulty and specificity.
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Ultimately, individualization in aquatic therapy involves the integration of clinical
reasoning, patient-specific factors, and environmental variables to create a
targeted and adaptable intervention plan. This approach ensures that therapy
remains patient-centered, functionally relevant, and responsive to change,
supporting optimal outcomes and facilitating progression toward independent,

land-based function.

Progression and Regression of Exercise Intensity
References: 6, 15, 16

Appropriate dosing of aquatic therapy interventions requires careful and ongoing
manipulation of exercise intensity to align with patient ability, physiological
response, and therapeutic goals. Unlike land-based rehabilitation, where intensity
is often adjusted through external resistance or load, the aquatic environment
allows clinicians to modify intensity through inherent properties of water. This
creates a highly adaptable system in which progression and regression can be
implemented seamlessly within a single session. Progression involves
systematically increasing the challenge of an activity to stimulate physiological
adaptation, while regression reduces the demand to maintain safety, optimize
movement quality, and ensure patient success. Achieving the appropriate balance
between challenge and support is essential for promoting strength gains,
cardiovascular improvements, neuromuscular adaptation, and functional

carryover.

Several key variables can be manipulated to adjust intensity in aquatic therapy,
each influencing the mechanical and physiological demands of an activity. Water
depth is one of the most influential factors, as it directly affects weight-bearing
and joint loading. Decreasing water depth increases the proportion of body

weight supported by the lower extremities, thereby increasing muscular demand
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and joint compression. This is often used in later stages of rehabilitation to
facilitate transition to land-based function. Conversely, deeper water reduces
weight-bearing and provides greater support, making it appropriate for early

rehabilitation, pain management, or patients with limited tolerance to load.

Movement speed is another critical variable, as resistance in water is velocity-
dependent due to viscosity. Increasing movement speed significantly increases
drag forces, requiring greater muscular effort and elevating cardiovascular
demand. This makes speed an effective and easily adjustable method for
progressing both strengthening and aerobic conditioning. Conversely, slowing
movement reduces resistance and allows patients to focus on movement control,
coordination, and motor learning, which is particularly beneficial in early

rehabilitation or in individuals with neurological impairments.

Surface area also plays a key role in modifying resistance. Increasing the surface
area of the moving limb, either by extending the limb or using equipment such as
paddles, gloves, or aquatic dumbbells, increases drag and resistance. This allows
for targeted strengthening of specific muscle groups without the need for external
weights. Reducing surface area decreases resistance and can be used to simplify

tasks or reduce fatigue.

Stability is another important factor in dosing and can be manipulated by altering
the base of support or introducing turbulence. A wider base of support provides
greater stability and is appropriate for patients with balance impairments or those
learning new movement patterns. Narrowing the base of support or performing
single-limb activities increases the demand on postural control systems.
Turbulence, created by movement or external perturbations, introduces instability
that requires continuous neuromuscular adjustments, making it an effective tool

for progressing balance and coordination training.
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Regression strategies are equally important and allow clinicians to maintain
appropriate intensity while ensuring patient safety and success. Increasing water
depth reduces weight-bearing and joint stress, making activities more manageable
for patients experiencing pain or fatigue. Slowing movement decreases resistance
and allows for improved control and accuracy. Providing external support, such as
holding onto the pool wall or using flotation devices, enhances stability and
confidence, particularly in individuals with significant balance deficits or fear of
movement. These adjustments are essential for maintaining participation and

preventing overexertion or symptom exacerbation.

The ability to fluidly progress and regress exercises within the aquatic
environment allows clinicians to maintain an optimal level of challenge, which is
critical for promoting neuroplasticity, strength development, and functional

improvement.

Monitoring patient response is a fundamental component of dosing and requires
continuous clinical observation and feedback. Clinicians should assess perceived
exertion using tools such as the Borg Rating of Perceived Exertion scale, as well as
objective measures including heart rate and respiratory response, when
appropriate. Movement quality should be closely observed to identify
compensatory patterns, loss of control, or fatigue-related changes. Symptom
response, including pain levels and post-exercise soreness, should also be

monitored to ensure that interventions remain within a therapeutic range.

Additionally, clinicians must consider the cumulative effects of exercise within a
session, including duration, frequency, and rest intervals. Adjusting these variables
allows for further refinement of dosing and ensures that patients are able to
tolerate and benefit from the intervention over time. By integrating careful
progression and regression with ongoing monitoring, aquatic therapy can be

precisely dosed to support safe, effective, and individualized rehabilitation.
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Application of High-Intensity Interval Training in Aquatic Therapy

References: 17-19

High-intensity interval training (HIIT) can be effectively integrated into aquatic
therapy as a method to improve cardiovascular fitness, muscular endurance, and
overall functional capacity while maintaining joint protection and safety. HIIT is
characterized by alternating short bouts of higher-intensity activity with periods of
active or passive recovery, allowing patients to achieve greater overall training
intensity within a shorter duration. In the aquatic environment, this approach is
particularly advantageous because the physical properties of water allow for rapid
and precise modulation of intensity without the need for external loading.
Resistance can be immediately increased by accelerating movement speed or
increasing surface area, while buoyancy simultaneously reduces joint stress,

making high-intensity efforts more tolerable for a wider range of patients.

Physiologically, HIIT in water can produce meaningful cardiovascular and
metabolic adaptations, including improvements in aerobic capacity, stroke
volume, and muscular endurance. The resistance of water increases the demand
on both upper and lower extremities, often resulting in full-body engagement
during exercise. Additionally, hydrostatic pressure supports venous return and
may enhance cardiovascular efficiency, allowing patients to perform higher-
intensity work with a potentially lower heart rate response compared to land-
based exercise. This combination of increased resistance and supportive
physiology creates an effective stimulus for conditioning while maintaining a

relatively low-impact environment.

In clinical practice, aquatic HIIT can be implemented using a variety of functional
and task-specific activities. Examples include rapid water walking or jogging, high-
knee marching, lateral shuffling, jumping or plyometric movements, and

resistance-based exercises using aquatic equipment such as paddles, gloves, or
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dumbbells. Intensity can be further manipulated by incorporating multi-
directional movements, increasing cadence, or introducing turbulence to
challenge stability and increase neuromuscular demand. Work intervals may range
from short bursts of 15-30 seconds for deconditioned individuals to longer
intervals of 60-90 seconds for higher-level patients, with recovery periods
adjusted based on patient tolerance and goals. Recovery phases may include
slower walking, supported floating, or reduced-resistance movements to allow

partial physiological recovery while maintaining activity.

Aquatic HIIT is particularly beneficial for populations who may not tolerate high-
impact or high-load exercise on land, including individuals with osteoarthritis,
chronic pain, obesity, or post-operative conditions. The reduced joint loading
allows these individuals to achieve higher intensities of exercise without
exacerbating symptoms, which is often a limiting factor in traditional
rehabilitation. Additionally, the multidirectional resistance of water promotes
muscular endurance and coordination, supporting functional improvements that

extend beyond cardiovascular fitness.

Despite its benefits, the application of HIIT in aquatic therapy requires careful
patient selection, screening, and monitoring. Patients with cardiovascular,
pulmonary, or metabolic conditions must be evaluated to ensure they can safely
tolerate higher-intensity exercise. Clinicians should monitor physiological
responses such as heart rate, perceived exertion, breathing patterns, and signs of
fatigue or distress. The use of standardized measures, such as the Borg Rating of
Perceived Exertion, can help guide intensity and ensure that patients are working
within appropriate limits. Environmental factors, including water temperature and
pool depth, should also be considered, as they can influence cardiovascular

response and exercise tolerance.
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Progression of aquatic HIIT should follow established principles of exercise
prescription, beginning with lower intensity and shorter intervals to allow for
acclimation to both the aquatic environment and the demands of interval training.
As patients demonstrate improved tolerance and capacity, intensity can be
increased by lengthening work intervals, reducing recovery time, increasing
movement speed, or incorporating more complex and dynamic activities. This
progressive approach ensures that patients continue to be challenged while

minimizing the risk of overexertion or injury.

Importantly, aquatic HIIT can serve as a bridge between rehabilitation and higher-
level physical activity. As patients develop improved strength, endurance, and
confidence in the aquatic environment, they can gradually transition to land-
based HIIT or other forms of exercise that support return to work, sport, or
recreational participation. This makes HIIT a valuable tool not only for
rehabilitation but also for long-term health and performance. The integration of
HIIT within aquatic therapy highlights the versatility of the aquatic environment in
delivering interventions that span the continuum from early recovery to advanced

conditioning.

Case Study 2

A 55-year-old patient with chronic knee osteoarthritis and obesity presents with
decreased lower extremity strength, reduced endurance, and difficulty with
prolonged walking and stair negotiation. The patient reports persistent knee pain
with weight-bearing activities and has been unable to tolerate land-based exercise
due to discomfort and fatigue. Cardiovascular endurance is limited, and the
patient expresses low confidence in participating in higher-intensity activity. An
aquatic therapy program is initiated to improve strength, endurance, and

functional mobility while minimizing joint stress. Initial sessions focus on low-
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impact gait training and mobility in chest-deep water, progressing to interval-
based activities, including periods of faster-paced walking and resistance
exercises, to introduce higher-intensity training in a controlled and supported

environment.

Reflection Questions

1. What factors should be considered when determining the initial intensity of

this patient’s aquatic therapy program?

2. How can aquatic variables be manipulated to safely introduce higher-

intensity exercise for this patient?

3. What indicators should be monitored to ensure appropriate dosing and

patient safety during aquatic HIT?

4. How can this patient’s program be progressed to improve functional

mobility and support transition to land-based activity?

Responses

1. Initial intensity should consider the patient’s pain levels, cardiovascular
capacity, joint tolerance, and overall deconditioning. Additional factors
include confidence with movement, prior exercise experience, and any
comorbidities that may influence tolerance to activity. Starting at a lower
intensity allows for acclimation to the aquatic environment while

minimizing symptom exacerbation.

2. Aquatic variables can be manipulated by adjusting water depth to control
weight-bearing, increasing movement speed to raise resistance, and using

equipment to increase surface area. Introducing short intervals of faster-
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paced walking or movement followed by recovery periods allows for

gradual exposure to higher intensity while maintaining safety.

3. Indicators to monitor include perceived exertion, heart rate response,
breathing patterns, movement quality, and pain levels during and after
activity. Signs of excessive fatigue, compensatory movement, or symptom

exacerbation should prompt modification of intensity.

4. Progression can include decreasing water depth to increase loading,
lengthening high-intensity intervals, reducing recovery time, and
incorporating more dynamic and functional tasks such as directional
changes or step-based activities. Gradual integration of land-based
exercises can support carryover and improve tolerance to weight-bearing

activities.

Section 3 Key Words

Individualization - The process of tailoring interventions to a patient’s specific

impairments, goals, tolerance, and response to treatment to optimize outcomes

High Intensity Interval Training (HIT) - A training method that alternates short

periods of high-intensity activity with periods of lower-intensity recovery to

improve cardiovascular and muscular performance

Cardiovascular Endurance - The ability of the heart, lungs, and circulatory system

to deliver oxygen to working muscles during sustained physical activity

Section 3 Summary

Effective aquatic therapy requires careful individualization and dosing of

interventions to align with patient-specific needs, goals, and responses to
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treatment. Through comprehensive assessment and goal setting, clinicians can
design targeted programs that leverage the unique properties of water to support
safe and effective rehabilitation. The ability to manipulate variables such as water
depth, movement speed, and stability allows for precise progression and
regression of exercise intensity, ensuring an optimal level of challenge. The
integration of high-intensity interval training further expands the therapeutic
potential of aquatic therapy by improving cardiovascular fitness and functional
capacity in a low-impact environment. Together, these strategies support
improved outcomes and facilitate the transition from aquatic to land-based

function.

Section 4: Intervention Strategies, Equipment, and
Complementary Aquatic Approaches

Aquatic therapy interventions require a deliberate and clinically reasoned
approach that integrates functional movement design, appropriate use of
equipment, and strategic manipulation of the aquatic environment to meet
patient-specific goals. This section explores how task-specific treatment
approaches can be developed to promote meaningful carryover to daily activities,
while also highlighting the role of equipment and environmental modifications in
expanding intervention options and adjusting exercise intensity. Emphasis is
placed on the clinician’s ability to modify resistance and support through water
properties to achieve precise dosing and progression. In addition, complementary
approaches such as Watsu and aquatic-based movement therapies are introduced
as methods to enhance both physical and psychosocial outcomes, supporting a

comprehensive and individualized approach to rehabilitation.
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Functional Treatment Design in Aquatic Therapy
References: 3, 12, 16

Functional treatment design in aquatic therapy requires a comprehensive and
clinically reasoned approach that integrates biomechanical principles,
neuromuscular control, motor learning theory, and patient-specific functional
goals. Unlike traditional impairment-based exercise programs that isolate muscle
groups or joint movements, aquatic therapy emphasizes integrated, task-specific
movement patterns that reflect the demands of real-world function. This includes
activities such as gait, transfers, reaching, lifting, turning, and dynamic balance, all

of which require coordination across multiple body systems.

The ultimate goal of functional treatment design is to facilitate carryover from the
aquatic environment to land-based performance. This requires the clinician to
intentionally select and structure interventions that mimic the timing, sequencing,
and environmental demands of daily activities. The aquatic environment provides
a unique advantage in this process by allowing modification of gravitational forces
while maintaining task specificity. Buoyancy reduces joint loading, enabling
patients to perform movements that may be too painful or difficult on land, while

viscosity provides resistance that supports strengthening and motor control.

A foundational principle of functional design is task decomposition. Complex
movements can be broken down into smaller, more manageable components,
allowing the patient to focus on specific elements of performance. For example,
gait training may begin with static postural alighnment and weight shifting in chest-
deep water, where approximately 60-70 percent of body weight is unloaded. This
allows the patient to focus on symmetrical weight-bearing and trunk alignment
without the confounding influence of pain or instability. Once the patient
demonstrates improved control, stepping can be introduced, followed by

continuous gait, directional changes, and speed variations.
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In orthopedic populations, such as individuals recovering from total joint
arthroplasty or ligament injury, this approach allows for early initiation of
functional movement without excessive joint stress. A patient following total knee
replacement may initially perform partial squats and sit-to-stand transitions in
deeper water, progressing to shallower water as strength and tolerance improve.
This gradual increase in load supports tissue healing while promoting functional

strength development.

In neurological populations, functional design must account for impairments in
motor control, coordination, and sensory integration. The aquatic environment
enhances proprioceptive input through hydrostatic pressure and provides a slower
movement medium due to viscosity, allowing increased time for motor planning.
For example, a patient post-stroke may practice weight shifting, stepping, and
reaching tasks in water to improve symmetry and coordination. The clinician may
incorporate rhythmic cues or repetitive movement patterns to facilitate motor

learning and improve timing.

For pediatric populations, functional design must also incorporate elements of
play and engagement. Children are more likely to participate actively when
interventions are presented as games or exploratory activities. Tasks such as
obstacle courses, retrieving objects, or interactive play can be structured to target

balance, coordination, and strength while maintaining motivation.

Motor learning principles are critical in all populations. High repetition is essential
for skill acquisition and neuroplasticity, and the aquatic environment allows for
increased repetition due to reduced pain and fatigue. Variability in practice should
also be incorporated to enhance adaptability. For example, a patient may practice
walking forward, backward, and sideways, or perform balance tasks under varying
levels of turbulence. This variability prepares the patient for the unpredictable

nature of real-world environments.
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Use of Equipment and Accessories

References: 2, 15, 20

Aquatic equipment and accessories significantly enhance the versatility and
effectiveness of aquatic therapy interventions by allowing clinicians to
systematically manipulate support, resistance, alignment, and stability within a
controlled environment. When used with clear clinical intent, equipment becomes
an extension of the therapist’s ability to dose exercise, guide movement, and
target specific impairments while maintaining functional relevance. The aquatic
setting inherently provides adjustable forces through water properties, but the
addition of equipment allows for even greater precision in modifying these forces

to match patient needs across different stages of rehabilitation.

>

https://www.theraquatics.com/back-pain-aquatic-exercise-kit.html

Flotation devices are among the most frequently utilized tools and serve multiple
therapeutic purposes beyond simple support. Common devices include flotation
belts, vests, noodles, collars, and cuffs, each offering unique applications based on
patient presentation and treatment goals. Flotation belts are particularly effective
for deep-water activities, allowing patients to maintain an upright position
without weight-bearing through the lower extremities. This is especially valuable
for individuals with obesity, lower extremity joint pain, or post-operative
restrictions, as it enables participation in cardiovascular training such as deep-

water running or interval-based conditioning without compressive joint forces. In
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addition to cardiovascular applications, flotation belts can be used to promote
postural alignment by encouraging upright trunk positioning and reducing

compensatory strategies such as forward trunk lean.

Noodles are highly versatile and can be used to both assist and challenge
movement depending on their placement and application. When used to support
the upper extremities or trunk, noodles can facilitate relaxation, reduce muscle
tone, and assist with positioning in patients with neurological conditions.
Conversely, when placed under the feet or used as a base of support, noodles
introduce instability, requiring increased activation of postural stabilizers and
enhancing proprioceptive input. They can also be used for assisted stretching by
supporting limbs in positions that allow for increased range of motion with
minimal effort from the patient. The clinician must be mindful of how buoyant
forces act on the body when using noodles, as improper placement can alter

alignment and reinforce compensatory patterns.

Resistance equipment plays a central role in progressing strength and endurance
within the aquatic environment. Devices such as aquatic dumbbells, paddles,
gloves, fins, and drag suits increase surface area and thereby enhance drag forces
encountered during movement. Unlike traditional resistance training on land,
where resistance is often linear and gravity-dependent, aquatic resistance is
multidirectional and velocity-dependent. This means that resistance is present
throughout the entire range of motion and increases with movement speed,

allowing for continuous muscular engagement.

These tools can be seamlessly integrated into functional movement patterns to
promote task-specific strengthening. For example, resisted walking with paddles
not only increases upper extremity demand but also facilitates trunk rotation and
reciprocal arm swing, which are essential components of efficient gait. Similarly,

lower extremity resistance can be increased using fins or drag devices to challenge
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hip flexors, extensors, and stabilizers during gait or stepping activities. Clinicians
must carefully monitor movement quality when introducing resistance, as
excessive load can lead to compensatory strategies such as momentum-driven
movement or substitution patterns, reducing the effectiveness of the intervention

and potentially reinforcing maladaptive motor patterns.

Balance and stability equipment introduces controlled instability, which is critical
for developing dynamic postural control and neuromuscular coordination. Tools
such as floating platforms, kickboards, and buoyant discs create an unstable base
of support that requires continuous adjustments from the patient to maintain
equilibrium. This type of training is particularly beneficial for individuals with
balance impairments, neurological conditions, or those recovering from injury

who need to regain confidence in dynamic environments.

Turbulence can be intentionally generated through equipment or therapist
interaction to further challenge stability. For example, the clinician may create
waves or directional water flow around the patient, requiring reactive postural
adjustments. Alternatively, the patient may perform movements that generate
self-induced turbulence, increasing the complexity of the task. This approach
enhances both anticipatory and reactive balance strategies, which are essential

for functional mobility and fall prevention.

In addition to traditional equipment, environmental features within the pool can
also be considered therapeutic tools. Pool steps can be used for stair negotiation
training, rails can provide graded support during balance tasks, and pool walls can
assist with positioning or resistance during functional movements. Integrating
these elements into treatment enhances the ecological validity of interventions

and supports carryover to real-world environments.

Clinical decision-making regarding equipment use must be individualized and

dynamic. The clinician must consider the patient’s diagnosis, impairments,
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functional goals, and stage of rehabilitation when selecting equipment. For
example, a patient in the early post-operative phase may require increased
support through flotation devices to safely initiate movement, while a higher-
functioning patient may benefit from resistance and instability to challenge
strength and coordination. Equipment should never be used in a way that

compromises movement quality or safety.

Improper use of equipment can lead to compensatory movement patterns,
decreased motor control, and reduced therapeutic effectiveness. For instance,
excessive resistance may encourage patients to rely on momentum rather than
controlled muscular activation, limiting the development of strength and
coordination. Similarly, inappropriate use of flotation may reduce the need for
active stabilization, decreasing engagement of postural muscles. Clinicians must
continuously observe and adjust equipment use to ensure that it facilitates, rather

than hinders, optimal movement patterns.

Ultimately, aquatic equipment and accessories provide a powerful means of
enhancing intervention specificity and adaptability. When used thoughtfully and in
conjunction with the principles of aquatic therapy, equipment allows clinicians to
create highly individualized, functionally relevant programs that address strength,
balance, coordination, and endurance. This level of precision supports improved

outcomes and facilitates the transition from aquatic to land-based function.

Modifying Resistance and Support in Water

References: 20, 21

The ability to manipulate resistance and support is a defining feature of aquatic
therapy and provides clinicians with a high level of precision in controlling exercise
intensity, movement demand, and overall therapeutic dosing. Unlike land-based

environments, where resistance is often dependent on gravity and external loads,
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the aquatic environment allows resistance and support to be continuously
adjusted through inherent physical properties of water. Resistance is primarily
influenced by viscosity and drag forces, while support is determined by buoyancy
and immersion depth. Together, these variables create a dynamic system in which
mechanical and physiological demands can be finely tuned to meet patient-

specific goals across all stages of rehabilitation.

Resistance in water is multifactorial and influenced by movement speed, surface
area, direction of motion, and the presence of turbulence. One of the most
clinically useful characteristics of aquatic resistance is its velocity dependence. As
movement speed increases, drag forces rise exponentially, meaning that relatively
small increases in speed can produce substantial increases in resistance. This
allows patients to self-regulate intensity to some extent, as slower movements
reduce demand while faster movements significantly increase muscular effort and
cardiovascular load. This property is particularly beneficial for strengthening and
conditioning, as it allows for progressive overload without the need for external

weights or machines.

Surface area is another key determinant of resistance. Increasing the surface area
of the moving body segment increases the amount of water displaced, thereby
increasing drag. Clinically, this can be achieved by altering limb positioning, such
as moving from a flexed to an extended position, or by incorporating equipment
such as paddles, gloves, or aquatic dumbbells. For example, performing shoulder
flexion with the elbow extended creates greater resistance than performing the
same movement with the elbow flexed. Similarly, using paddles during upper
extremity exercises increases the effort required throughout the entire range of

motion, promoting greater muscular activation and endurance.

Direction of movement also influences resistance, as water provides

multidirectional drag that challenges both agonist and antagonist muscle groups.

44



Movements that involve changes in direction, such as circular or diagonal
patterns, increase neuromuscular demand and enhance coordination.
Additionally, turbulence introduces unpredictable resistance forces, requiring
continuous adjustments in muscle activation and contributing to improvements in
dynamic stability and motor control. Turbulence can be generated through patient
movement, therapist interaction, or the use of equipment, and can be graded to

match patient ability.

Support within the aquatic environment is primarily governed by buoyancy, which
counteracts gravitational forces and reduces effective body weight. The degree of
support is directly related to immersion depth, with deeper water providing
greater unloading of the body. For example, immersion to chest level can
significantly reduce weight-bearing through the lower extremities, allowing
patients to perform movements with less joint compression and pain. This is
particularly advantageous for individuals in the early stages of rehabilitation,
those with weight-bearing restrictions, or patients with conditions such as

osteoarthritis or obesity.

As immersion depth decreases, the amount of buoyant support is reduced,
resulting in increased weight-bearing and mechanical loading. This progression is
essential for preparing patients for land-based activities, as it gradually
reintroduces the demands of gravity and functional loading. For example, a
patient recovering from lower extremity injury may begin gait training in chest-
deep water, progress to waist-deep water, and eventually transition to shallow
water or land-based walking. This graded approach allows for safe and controlled

progression while minimizing the risk of symptom exacerbation.

Flotation devices can be used to further modify support and influence body
position. For instance, flotation belts can maintain an upright posture in deep

water, while strategically placed buoyant equipment can assist or resist specific
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movements depending on placement. However, clinicians must be cautious, as
excessive reliance on flotation can reduce the need for active stabilization and

limit engagement of core and postural muscles.

The interaction between resistance and support is what makes aquatic therapy
uniquely adaptable. These variables do not operate independently; rather, they
must be balanced to achieve the desired therapeutic outcome. For example, a
patient may perform strengthening exercises in deeper water to reduce joint
stress while increasing movement speed to maintain sufficient resistance.
Conversely, a patient working on balance may benefit from reduced support in
shallower water combined with increased turbulence to challenge postural

control.

Clinical decision-making involves continuously assessing how these variables
influence movement quality, effort, and patient response. The goal is to maintain
an optimal level of challenge that promotes adaptation without compromising
safety or reinforcing compensatory patterns. By strategically manipulating
resistance and support, clinicians can create highly individualized interventions
that progress in a controlled and meaningful way, ultimately supporting improved

function and successful transition to land-based activities.

Complementary Approaches: Watsu and Aquatic-Based
Movement Therapies

References: 20, 22, 23

Complementary aquatic approaches provide an expanded framework for
intervention that addresses not only the physical impairments commonly targeted
in rehabilitation, but also the psychosocial, sensory, and autonomic factors that
significantly influence patient outcomes. While traditional aquatic therapy often

emphasizes strengthening, balance, and functional mobility, complementary
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approaches introduce elements of relaxation, rhythm, breath control, and fluid
movement, supporting a more holistic model of care. These approaches are
particularly valuable for patients whose progress may be limited by pain,
heightened muscle tone, stress, fear of movement, or difficulty with motor
control. By incorporating these methods, clinicians can enhance patient
engagement, improve movement quality, and address underlying factors that may

not be fully resolved through exercise-based interventions alone.

Watsu, or water-based shiatsu, is one of the most widely recognized
complementary aquatic approaches and is characterized by therapist-guided
movement, passive stretching, and rhythmic oscillations performed in warm
water. During a Watsu session, the patient is typically supported in a supine
floating position using the therapist’s arms and, in some cases, additional flotation
devices. This support allows the patient to fully relax, minimizing the need for
active muscular engagement. The therapist then guides the patient through a
series of gentle, flowing movements that incorporate elements of rotation,

elongation, and rhythmic sway.

The therapeutic effects of Watsu are multifactorial. The warmth of the water
promotes muscle relaxation and increases tissue extensibility, while buoyancy
reduces gravitational forces and allows for greater ease of movement. The
rhythmic, repetitive nature of the movements can have a calming effect on the
central nervous system, facilitating a shift from sympathetic to parasympathetic
dominance. This autonomic response is associated with reduced stress, decreased
muscle tension, and improved pain modulation. For patients with chronic pain
conditions, such as fibromyalgia or persistent low back pain, this reduction in
central sensitization and muscle guarding can create a more favorable

environment for subsequent active rehabilitation.
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In neurological populations, Watsu can be particularly beneficial for managing
hypertonicity and improving body awareness. The gentle stretching and
movement patterns can help reduce spasticity and promote more normalized
movement patterns. Additionally, the continuous sensory input provided by water
and therapist contact enhances proprioception and may support improved motor
control. For patients with anxiety, trauma, or fear of movement, the supportive
and predictable nature of Watsu can improve comfort and trust in the therapeutic
environment, which may increase willingness to participate in more active

interventions.

Aquatic-based movement therapies represent another category of
complementary approaches and include adaptations of systems such as Gyrotonic,
Ai Chi, and other flow-based or mindful movement practices. These approaches
emphasize coordinated, multi-planar movement patterns that integrate strength,
flexibility, balance, and breath control. Movements are typically performed in a
slow, controlled manner; often following continuous, flowing sequences that

encourage smooth transitions and sustained muscular engagement.

A key component of these movement therapies is the integration of breath with
movement. Coordinating inhalation and exhalation with specific phases of
movement can enhance neuromuscular control, improve trunk stability, and
promote relaxation. This is particularly relevant for patients with impaired
breathing patterns, such as those with chronic pain or cardiopulmonary
conditions, as well as individuals with neurological impairments affecting trunk

control and coordination.

The aquatic environment enhances these movement-based approaches by
providing both support and resistance. Buoyancy allows for greater range of
motion and reduces joint stress, enabling patients to explore movement patterns

that may be limited on land. At the same time, the resistance provided by water
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requires continuous muscular engagement, supporting strength and endurance
development. The combination of support and resistance facilitates controlled,
high-quality movement, which is essential for improving motor control and

movement efficiency.

These therapies are particularly effective for improving body awareness, postural
alignment, and movement coordination. Patients are encouraged to focus on the
qguality of movement rather than speed or force, which can help reduce
compensatory patterns and promote more efficient movement strategies. This
focus on movement quality is especially valuable in populations such as
individuals with chronic pain, where maladaptive movement patterns often
contribute to ongoing symptoms, or in neurological populations where

coordination and motor planning are impaired.

Complementary aquatic approaches can be strategically integrated into a
comprehensive treatment plan to enhance overall outcomes. For example, Watsu
may be used at the beginning of a session to reduce pain, decrease muscle tone,
and promote relaxation, thereby preparing the patient for more active
interventions. This can be particularly beneficial for patients who present with
high levels of pain or guarding, as it creates a more favorable starting point for
exercise. Alternatively, movement-based therapies may be incorporated as a
bridge between passive and active interventions, allowing patients to engage in
controlled, low-intensity movement that emphasizes coordination and body

awareness before progressing to higher-intensity functional tasks.

In some cases, these approaches may also be used at the end of a session to
promote recovery and reduce post-exercise soreness. The calming effects of
rhythmic movement and warm water immersion can support relaxation and
facilitate recovery, which may improve overall tolerance to therapy and enhance

adherence to the program.
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Importantly, the integration of complementary approaches supports a patient-
centered model of care that recognizes the interconnectedness of physical,
psychological, and emotional factors in rehabilitation. By addressing not only
strength and mobility but also relaxation, confidence, and body awareness,
clinicians can create a more comprehensive and effective treatment plan. This
holistic approach is particularly valuable in populations with complex or chronic

conditions, where multiple factors contribute to functional limitations.

Case Study 3

A 35-year-old recreational runner is six weeks post Achilles tendon repair and
presents with decreased strength, limited ankle mobility, and impaired gait. The
patient demonstrates apprehension with weight-bearing and reduced push-off

during walking.

Aquatic therapy is initiated in chest-deep water to reduce load and support gait
retraining. Interventions include weight shifting, walking, and ankle mobility
exercises. As the patient progresses, water depth is decreased, and resistance is
increased through speed and directional changes. Light jogging and balance
activities are introduced to improve strength and confidence before transitioning

to land-based running.

Reflection Questions
1. How does aquatic therapy support early rehabilitation in this case?
2. How can resistance be progressed safely for this patient?

3. What factors guide return to land-based running?
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Responses

1. Aquatic therapy reduces weight-bearing through buoyancy, allowing the
patient to practice gait and push-off mechanics with less stress on the
healing tendon. This environment also decreases pain and fear of
movement, enabling earlier and more consistent participation in functional

activities while promoting proper movement patterns.

2. Resistance can be progressed by gradually increasing movement speed,
which raises drag forces, and by decreasing water depth to increase weight-
bearing through the involved limb. Additional resistance can be introduced
with equipment such as fins, while ensuring movement quality is

maintained and compensations are minimized.

3. Return to land-based running should be guided by the patient’s ability to
demonstrate adequate plantar flexor strength, symmetrical gait mechanics,
and tolerance to increased loading without pain or swelling. Confidence,
balance, and control during dynamic tasks are also important to ensure safe

progression to higher-impact activity.

Section 4 Key Words

Watsu - A form of aquatic therapy involving therapist-guided, passive movement
and stretching in warm water to promote relaxation, reduce muscle tension, and

improve mobility

Flow-Based Movement Therapy - An aquatic approach that uses continuous,

coordinated, multi-planar movements combined with breathing to enhance

strength, flexibility, and motor control
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Parasympathetic Activation - The physiological response of the nervous system

associated with relaxation, reduced heart rate, decreased muscle tension, and

improved recovery

Section 4 Summary

Effective aquatic therapy interventions require thoughtful design, appropriate use
of equipment, and strategic manipulation of resistance and support to meet
patient-specific goals. Functional treatment approaches emphasize task-specific
activities that promote carryover to daily life, while equipment and environmental
modifications expand the range and intensity of interventions. The ability to adjust
resistance and support within the aquatic environment allows for precise dosing
and progression of exercise. Complementary approaches, such as Watsu and
aquatic-based movement therapies, further enhance the therapeutic potential of
aquatic interventions by addressing both physical and psychosocial aspects of
care. Together, these strategies support comprehensive, individualized
rehabilitation and optimize functional outcomes across diverse patient

populations.

Conclusion

Aquatic therapy serves as a versatile and evidence-informed intervention that
supports functional recovery and enhances movement across diverse patient
populations. By applying the fundamental properties of water, including buoyancy,
viscosity, hydrostatic pressure, and turbulence, clinicians can effectively reduce
joint stress, facilitate movement, and promote neuromuscular re-education. The
therapeutic benefits of aquatic interventions, such as pain reduction, improved
support, and enhanced functional performance, make this approach valuable for

individuals with orthopedic, cardiovascular, respiratory, neurological, post-

52



operative, and general musculoskeletal conditions, as well as pediatric and adult
populations with obesity. Effective use of aquatic therapy requires thoughtful
individualization, including appropriate progression and regression of
interventions to achieve optimal intensity, with strategies such as high-intensity
interval training incorporated when appropriate. The integration of practical
treatment approaches, equipment, and complementary techniques further
supports comprehensive, patient-centered care and facilitates the transition to

improved function in land-based environments.
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