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CHAPTER I 

INTRODUCTION 

Jacques Cousteau' s description of going under water is: "From birth, humans 

carry the weight of gravity on our shoulders. We are bolted to the Earth, but we have 

only to sink beneath the surface and we are free. Buoyed by water, we can fly in any 

direction - up, down, sideways - by merely flipping a hand. Underwater, a human 

becomes an archangel" (Christ 1). Aquatic physical therapy takes the same concept of 

water and transfers it to the medical field. Although it has been utilized for centuries in 

Europe, the popularity of Aquatic Therapy has fluctuated greatly throughout its existence. 

Currently in the United States, Aquatic Physical Therapy is greatly underutilized and 

misunderstood. As physical therapy has become increasingly more specialized, new and 

exciting techniques have been invented and implemented into treatment protocols 

currently being used and tested. 

Aquatic Physical Therapy is more than just the transfer of traditional land based 

therapy to the water: its methods utilize the natural characteristics of water, such as 

buoyancy, hydrostatic pressure, and its thermodynamics to aid in the healing process. In 

addition to a wide array of pool exercises, several manual techniques have been 

extensively developed in other countries. Manual techniques such as Therapeutic 

Aquassage, Wassertanzen, and Watsu are passive while others such as Bad Ragaz, 

Feldenkrais, and Halliwick Method require the participation of patient. Other techniques 

utilized in Aquatic Therapy are Aquatic Lymphatic Drainage, the Burdenko Method, and 

Dolphin Therapy. Many of these methods are clinical applications supported by case 

studies and/or scientific research, and many of the basic principles behind them have 



been used for centuries. Research in the United States would yield a more complete 

understanding of water therapy on specific diagnoses. In tum, this would create a 

broader acceptance of aquatic physical therapy in America. 
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CHAPTER II 

HISTORICAL DEVELOPMENT OF AQUATIC THERAPY 

In many cultures, the use of water was closely connected to the mystical and 

religious worship of it and its perceived power of healing. Although it is not known for 

certain when water therapy was initially used, "records dating back to 2400 BC indicate 

that the Proto-Indian culture made hygienic installations" (Ruoti 3). The first recorded 

application of Aquatic Rehabilitation began with the Greek civilization, and in particular 

"Hippocrates (460-375 BC) used hot and cold water immersion to treat many diseases, 

including muscle spasms and joint diseases" (Ruoti 3). The Romans continued the 

Greeks' use of water therapy with little modification, except to make the baths much 

larger and more elaborate. 

During the Middle Ages the monk "Felix Hemmeril, 1388-1459, a canon from 

Zurich, was the first to mention the baths, though, in his essay 'De balneis naturalibus hic 

et alibi constitutes', [however] he gave only a general description" (Bartsch 35). Later in 

1535, Theophrastus Paracelsus von Hohenheim wrote "Von Ursprung und herkommen 

des Bads Pfeffers in Oberschweitz (Of origin and come (to) the bath of Pepper in 

Oberschweitz)," which is the first medical account of the application of Aquatic Therapy 

in the baths of Switzerland (Bartsch 37). Up until this point the therapeutic use of the 

waters remained primarily a passive intervention. 

This trend continued into the 19th century until Winterwitz (1834-1912), an 

Austrian professor, founded a hydrotherapy school and research center in Vienna (Ruoti 

7). Winterwitz devoted his entire life to the study of Hydrotherapy, and his "studies are 
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recognized as the foundation for the use of hydrotherapy as a treatment regimen, and 

established an acceptable physiologic basis for hydrotherapy for that time" (Ruoti 9). 

Hydrogymnastics, recommended by von Leyden and Goldwater in 1898, was the 

next development in Aquatic Rehabilitation (Ruoti 9). This concept explains the use of 

exercise in the water rather than passive treatments of the patient by a health care 

professional. The development of a much larger, freestanding whirlpool developed by 

LeRoy Hubbard in WarmSprings, Georgia, became known as the Hubbard tank. This 

motor activated whirlpool tank allowed the patient to perform exercises in the water. 

This intervention was another step in the development of pool exercise programs. 

The first institutes for hydrotherapy in the United States were opened in Boston in 

1903, followed by Philadelphia in 1909 (Ruoti 9). The use of water therapy in the United 

States was still very limited and remained far behind European development. In 1924, 

water therapy received its most famous aquatic patient and supporter, Franklin D. 

Roosevelt, and "a decade later news reels showed the crippled President Roosevelt 

performing therapeutic water exercises, 'in a pool' which encouraged the medical 

acceptance of Aquatic Rehabilitation" (Becker 7). This mixed with the information 

brought by European physicians caused a resurgence of interest in water therapy. 

The Maurice Bath House in Hot Springs, Arkansas, is where the first warm water 

swimming pool was installed in the 1930s. It allowed chronic arthritic patients to 

perform underwater physical therapy and passive pool therapy treatments (Becker 7). 

Shortly thereafter in 1937, "Lowman published Technique of Underwater Gymnastics: A 

Study in Practical Application, in which he detailed pool therapy methods of specific 

underwater exercises that carefully regulated dosage, character, frequency, and duration 
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for remedying bodily deformities and restoring muscle function" (Becker 10). This is the 

earliest American publication on what has evolved into American Aquatic Physical 

Therapy. It is important to note that it was a landmark effort to quantify the Aquatic 

Protocols. 

Now in the United States the American Physical Therapy Association has a 

division for Aquatic Physical therapy which was established in 1992. This indicates that 

Aquatic therapy is no longer considered a trend or fad or spa treatment, but a legitimate 

form of physical therapy. A related organization, The Aquatic Therapy and 

Rehabilitation Institute, has labored to develop multidisciplinary standards for Aquatic 

Therapists in America. Organizations such as these play an important role in the future 

development and expansion of the American comprehension of Aquatic Rehabilitation. 

Many other professional groups and organizations claim an interest in America's 

healing waters. This list includes American Academy of Physical Medicine and 

Rehabilitation with its own special interest group in Aquatic Rehabilitation, the Council 

for National Cooperation in Aquatics, the National Museum and Educational Center for 

Allied Health Care Professionals, the American Kinesiotherapy Association. the National 

Spa and Pool Institute, and the American Red Cross Water Safety Instructor Certification 

(Becker 14). American health care professionals are again looking a~ the aquatic 

environment as a safe and effective way to preserve health and treat disease thus 

"reconnect[ing] to the ancient aquatic traditions of healing, rejuvenation and repair" 

(Becker 14). 
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CHAPTER III 

UNDERSTANDING AQUATIC PHYSICAL THERAPY 

Aquatic Physical Therapy is a comprehensive therapeutic approach that uses 

aquatic exercises and aquatic manual techniques designed to aid in the rehabilitation 

of various diagnoses and disease processes. Only a trained and licensed physical 

therapist or physical therapy assistant should perform these interventions. Each 

aquatic therapy protocol should consist of specific components: warm up, stretch, 

trunk stabilization, muscular strength and endurance, followed by specific exercises 

to address patient's problems, and then relaxation. The physiological benefits are met 

with a two-hour treatment protocol. However, most patients should also receive a 

home exercise program, which increases the benefits of therapy (Bates 16). 

Each step in the process is customized to include specific exercises related to 

the patient's condition. The warm-up would consist of gait training in waist deep 

water, including retro-walking (walking backwards), side stepping, marching, lunges, 

and crossovers. All large muscle groups for a patient are to be stretched prior to the 

cardiovascular component of aquatic therapy protocol. Trunk stabilization should be 

accomplished in many positions in the pool: seated, kneeling, standing, supine, and 

prone. Muscular strengthening and endurance are accomplished through deep water 

jogging with various pieces of equipment to increase cardiac output and V02 uptake. 

A wide range of equipment can be used: aqua gloves, ankle and/or wrist weights, 

buoyancy resisted cuffs, aquatic boots, aquatic fins, long and short flippers, aqua 

paddles, weighted aquatic jogging belt, buoyancy resisted belts and vests, resistive 

tubing, underwater bicycle, underwater treadmills, or underwater Nordic Track. 
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Relaxation should consist of passive interventions and/or massage which could 

include Watsu, Therapeutic Aquassage, or Aquatic Lymphatic Drainage and is 

usually followed by whirlpool. One component of the home exercise program should 

focus on the development of the muscle corset of the body to reeducate spinal 

alignment. A personalized training program with diagrams should be supplied to the 

patient for home use to support specific therapeutic goals for the patient's diagnosis. 

These exercises should be done concurrently with therapy as well as after therapy to 

facilitate the healing process and then maintain it. 
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CHAPTER IV 

PHYSIOLOGICAL BENEmS OF IMMERSION ON 

THE HUMAN BODY IN WATER 

Water itself is a unique molecule, but a very common one. It is comprised of two 

hydrogen atoms and one oxygen atom. This imbalance creates a molecule that 

has a relatively strong polarity with a distinct positive and negative side. Like magnets 

this causes a strong attraction between molecules, which is why water forms droplets. 

Aquatic Therapy takes advantage of the characteristics of water to create an environment, 

which eases the patient into recovery. Three specific characteristics of water that are 

essential for the basic healing principles of Aquatic Physical Therapy are buoyancy, 

hydrostatic pressure, and thermodynamics. 

Buoyancy 

Archimedes' principle states that an object partially or completely immersed in a 

fluid will experience an upward thrust equal to the weight of the fluid that was displaced. 

Buoyancy therefore is defined as this upward thrust acting in the opposite direction of 

gravity; it is related to the specific gravity of the immersed object. The specific gravity 

of water is 1.0 and any object with a specific gravity of less than 1.0 will float. The 

average values for the human body range from 0.97 to 0.95 thereby causing most humans 

to float (Thein 32). 

The upward force of buoyancy creates important conditions in the therapeutic 

aquatic environment. The center of buoyancy is quite different from the center of 

gravity. The center of gravity on most humans is located slightly posterior to the 

midsagittal plane near the second sacral vertebrae. Shoulder level immersion creates a 
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center of buoyancy located near the mid-chest when both centers are aligned in a vertical 

plane (Becker 21). During the healing phase this effect is greatly utilized in Aquatic 

Therapy. 

Another huge benefit is the reduction of gravitation forces on the joint or injury. 

The injury is relieved of the weight of the body thus creating a situation where greater 

range of motion and strength can be developed, even if the patient is already able to 

function on land (Becker 21-22). Buoyancy is crucial for Aquatic therapy because it is 

used in three applications in rehabilitation: 

as assistance, as a support, and as a resistance. Assisted exercise occurs when 
movements are toward the surface of the water. These exercises are commonly 
used to encourage mobility, such as when allowing the arm to passively abduct 
toward the surface. Buoyancy-supported exercises are movements that are 
perpendicular to the upward thrust of buoyancy and parallel to the bottom of the 
pool. Typically, the limb will float just below the surface of the water, but this 
depends upon the arm's density and floatation device used. Examples of 
buoyancy-supported exercise include horizontal abduction and adduction of the 
shoulder with the athlete in (a) standing (position). Lastly, buoyancy-resisted 
exercises directly oppose the upward thrust of buoyancy. (Thein 32-33) 

These techniques have been applied effectively in stroke victims, polyneuropathies, total 

joint replacements, muscular dystrophies, and many orthopedic injuries. 

Hydrostatic Pressure 

Hydrostatic pressure is based upon Pascal's law, which states that "fluid pressure 

is exerted equally on all surfaces of an immersed body at a given depth .... The pressure is 

directly proportional to both the depth and density of the fluid" (Bates 27). In the case 

of Aquatic Therapy the "water exerts a pressure of 22.4 mm Hg/ft of water depth, which 

translates into 1 mm Hg/1.36 cm (0.54 in) H20 depth .... Thus a body immersed to a depth 

of 48 inches is subjected to a force equal to 33.9 mm Hg, slightly greater than diastolic 
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blood pressure" (Becker 20). This principle resolves edema in the injured body part 

(Becker 20). Water immersion to the chest increases hydrostatic pressure, which 

increases cardiac output by more than 30% (Ruoti 26). Immersion of a patient to the 

neck "produces a cardiac stroke volume of about 100 ml/beat, a resting pulse of 86 bpm 

produces a cardiac output of 8.6 liters per minute and is already producing cardiac 

exercise" (Becker 33). The increased stroke volume is, however, highly temperature 

dependent. This indicates that vertical deep-water immersion exercise is an ideal 

cardiovascular conditioning medium. This finding is supported by two studies that 

validate the use of aquatic environments in cardiovascular rehabilitation following infarct 

and ischemic cardiomyopathy (Becker 33). The warm water immersion of the patient in 

effect can be used to decrease blood pressure, increase blood supply to the muscles, 

increase muscle metabolism, increase superficial circulation, increase heart rate, increase 

the amount of blood returned to the heart and increase metabolic rate (Bates 7). 

Hydrostatic pressure profoundly affects the pulmonary system when emerged to 

the thorax region. There is a two-fold effect upon the body: one is due to the shifting of 

blood into the chest cavity and the other is due to the compression forces acting on the 

chest wall itself. The effects together "alter pulmonary function, increase the work of 

breathing, and change respiratory dynamics" (Becker 31). The total work of breathing 

increases by 60% during submersion to the neck (Becker 33). This challenge can raise 

the efficiency of the respiratory system. Hydrostatic forces add an additional circulatory 

drive, with increased oxygen delivery to the muscles and increased removal of metabolic 

wastes caused by exercise. These exercises virtually eliminate muscle soreness following 

aquatic exercise. 
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Renal and Endocrine functions are also affected by water immersion. In, 

Comprehensive Aquatic Therapy, Dr. Becker states that "Overall, immersion-induced 

central volume expansion causes increased urinary output accompanied by significant 

sodium and potassium excretion, beginning almost immediately on immersion, steadily 

increasing through several hours of immersion, and gently tapering off over subsequent 

hours" (Becker 43-44). The maximum effect occurs after two hours of shoulder level 

immersion reducing water retention, lowering blood pressure, and affecting the 

autonomic nervous system by increasing epinephrine, norepinephrine, and dopamine, 

which help regulate patient's mood and neuro-transmission of pain (Becker 44). 

Thermodynamics 

Water's thermal conductive property in conjunction with its high specific heat 

makes it a useful tool for rehabilitation because water maintains the cold or warm 

temperature, while distributing it to the immersed body part. Warm water regulation is of 

particular interest to the therapist. The water temperature of the therapy pool needs to be 

maintained at a thermoneutral temperature; however, there is a discrepancy between 

aquatic experts concerning the ideal pool temperature. Most therapists agree that the pool 

temperature should be more than 90 and less than 96 degrees Fahrenheit for therapeutic 

intervention. Warm water reduces pain by bombarding the nervous system. The 

bombardment of sensory input travels on fibers that are larger and faster and have a 

greater conductivity than the pain fibers. During warm water immersion, the sensory 

inputs are competing with the pain input; as a result, the patient's pain perception is 

"gated" or blocked out. This reduction in pain is perhaps the most significant advantage 

of aquatic therapy (Bates 7). This allows the patient to perform therapy with less muscle 
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guarding and allows a more relaxed state. Also, the water's warming of the muscles 

increase muscular relaxation, decreases muscle spasm, increases ease of joint movement 

and increases muscular strength and endurance in cases of excessive weakness (Bates 7). 

These benefits allow a greater range of motion for the patient and can also benefit 

the patient psychologically (Koury 1). The water can affect the patient psychologically 

because it allows the individual a medium in which they can accomplish tasks that are 

currently impossible on land. This increases their confidence, provides motivation and 

decreases guarding of the injured site, which facilitates rehabilitation. There are sound 

physiological and psychological reasons that a broader public participation in Aquatic 

Rehab programs across the United States could lower our national health care budget, as 

it has in many foreign countries. 
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CHAPTER V 

AQUATIC INTERVENTIONS 

This chapter is an opportunity to explore some of the new interventions currently 

being used in Aquatic Therapy around the world. These methods bring to our attention 

the mind, body, spirit connection and how this connection plays a role in the healing 

process combined with modem medicine. These two worlds of thinking can be meshed 

together to provide a complete healing experience for the patient to empower the patients 

to make better health choices for themselves. 

Aquatic Lymphatic Drainage 

Aquatic Lymphatic Drainage is based upon lymphatic drainage techniques 

discovered on land. This technique was pioneered by Frederic Millard, a Canadian 

osteopathic physician, in 1922, and was refined in 1932 by Emil and Estrid Vodder, two 

physical therapists in France (Therapist MLD). Today there are three main forms of 

lymphatic drainage: Manual Lymphatic Drainage (MLD), Combined Decongestive 

Therapy (CDT), and Lymphatic Drainage Therapy (LDT). 

Manual Lymphatic Drainage was the original form based upon Dr. Vodder's 

method, which has only been slightly changed since its inception. Combined Lymphatic 

Drainage is Manual Lymphatic Drainage combined with remedial exercise therapy, 

compression bandaging (or compression garments) and therapeutic skin care (Therapist 

CDT). Both methods use a hands on technique with fairly rough pushing or compression 

to stimulate lymphatic flow. The patient is usually required to undergo an intensive 

treatment usually lasting three to four weeks (Therpist CDT). The patient does require 
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maintenance sessions after the swelling has receded, but these are less frequent and are to 

maintain the reduction. 

Both types are quickly becoming recognized in the United States and are already 

well known in Europe. These techniques are frequently used in European medicine, and 

are recognized by the Austrian and German national health care insurance plans (Therpist 

CDT). Manual Lymphatic Drainage can be applied to: Primary and secondary 

lymphedema, venous insufficiency, non-infected inflammatory conditions (e.g. sprains 

and strains), ulceration, dermatological conditions, circulatory disturbances, sports 

injuries, RSD, bums, and pre- and post- plastic surgery (Therpist MLD). Combined 

Decongestive Therapy differs slightly in its applications and is much more specific, only 

being applied to Lymphedema and venous insufficiency edema, relieving the edema, 

fibrosis and the discomfort and pain associated with these conditions (Therpist 

CDT). 

Dr. Bruno Chikly, who developed Lymphatic Drainage Therapy, trained in Paris, 

France, in the Sainte Antoine Hospital. He spent eight years of his life studying the 

lymphatic system on cadavers and through his research realized that our current medical 

understanding of the lymphatic system was incomplete. He received the "Medal of the 

Medical Faculty of Paris Vf' for his extensive research into the lymphatic system and 

lymph drainage technique (Course). Lymphatic Drainage Therapy is based on his 

observations during his research. 

This specific method provides the map for locating the pathways of the patient's 

lymphatic system and allows the practitioner to choose the best alternative means for 
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draining the body's fluids. This technique, according to Dr. Bruno Chikly, is unique 

because it allows the therapists to: 

Work with flat hands, using all the fingers to simulate wave-like movements. The 
pressure applied is generally around five grams ... Using this technique, trained 
therapists are able to detect the specific rhythm, direction, depth and quality of the 
lymph flow anywhere in the body. From there, they can use their hands to 
perform manual lymphatic mapping (MLM) of the vessels to assess overall 
circulation and determine the best alternate pathways for draining body-fluid 
stagnations. (Discover LDT) 

The technique is based upon more recent investigations into the lymphatic system and its 

movement functions improving the effectiveness of previous methodology. Pamela 

George, who was certified by Dr. Chikley in Lymphatic Drainage Therapy, conversed 

with him about taking his techniques to the water. Shortly after this session she took this 

form of therapy to the water developing Aquatic Lymphatic Drainage and getting great 

results for patients with edema and lymphedema. Pam George states: 

"It is really important for the patients not to wear any tight fitting bathing attire, 
because it interferes with the movement and mapping of the lymph system. Also, 
in order not to chill the patient, the water temperature must be at least 91 degrees 
Fahrenheit. These two things must be present in order to do aquatic lymphatic 
drainage. The gentle wave-like movements are facilitated by the massaging effect 
of the water and temperature, and tight clothing restricts the natural movement of 
the lymphatic system. With these two conditions being met, aquatic lymphatic 
drainage results in a greater movement of the stagnant lymph system and reduces 
swelling. (George personal interview) 

Both methods use the Lymphatic Drainage Therapy to stimulate the lymph system and 

increase circulation. This increase according to Dr. Chikly can result in: 

Reduction in edemas and lymphedemas of various origins 

Detoxification of the body 

Regeneration of tissue, including burns, wounds and wrinkles 

Anti-aging effects 
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Relief of numerous chronic and subacute inflammations, including sinusitis, 

bronchitis and otitis 

Relief of chronic pain 

Reduction in the symptoms of chronic fatigue syndrome and fibromyalgia 

Antispastic actions to relieve conditions such as muscle hypertonus and some 

forms of constipation 

Deep relaxation to aid insomnia, stress, loss of vitality and loss of memory 

Alleviation of adiposis and cellulite tissue. (Discover LDT) 

Bad Ragaz Method 

The Bad Ragaz method was originally developed in Bad Ragaz, Switzerland, 

around 1930. The technique has been handed down through therapists and been further 

developed by each generation. Then in 1957 advances in the technique developed by Dr. 

Knupfer in Germany were integrated into Bad Ragaz Ring Method by Nele Ipsen. (Ruoti 

8). 

Bad Ragaz therapy combines isometric, isokinetic, isotonic, and passive 

movements in a three-dimensional setting to facilitate healing. It is also a one-on-one 

treatment between the therapist and patient, who must work together (Garrett 56-57). 

The patient is laying horizontal in a supine or prone position floating on the surface. 

Floating rings are applied to the neck, ankles and lower back to facilitate floatation. The 

therapist stands in waist deep water and moves the patient around using reciprocal 

motions to pull and push the patient through the water assisting or resisting motions. 

During the exercise the therapist has control to increase or decrease resistance as 

appropriate. The resistance is completely formed by the turbulence and water resistance, 
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while buoyancy is simply used to suspend the patient on the water's surface. The 

therapist provides stabilization and instructs the patient on the isometric exercises to be 

performed according to the patient's needs. Because the therapist is at a mechanical 

disadvantage the work is often tiring on both, limiting the therapy sessions from five to 

15 minutes at the beginning, eventually up to 30 minutes (Ruoti 289). 

The Bad Ragaz Ring method can be customized to fit the patient's needs thus 

allowing it to be applied to many diagnoses. The passive form of the exercises can be 

used for relaxation, tone inhibition, elongation of the trunk, and traction to the spine 

(Ruoti 290). One of the greatest benefits of the Bad Ragaz Ring Method is that it allows 

the therapist to isolate the injured muscle and then recruit that area by creating and then 

strengthening new neuropathways. Isokinetics, isometrics, and isotonics actions between 

the therapist and patient are used as strength building exercises which can: re-educate 

muscles, provide general strengthening, improve trunk alignment and stability of the 

trunk, prepare the lower extremities for weight bearing, restore normal patterns of upper 

and lower extremity movement, improve general endurance, train the functional capacity 

of the body as a whole, cardiovascular endurance, and pre-gait activities (Bad Ragaz). 

These techniques can be applied to Orthopedic and rheumatological conditions, 

neurological disorders, pain syndromes of the upper and lower extremities and back, 

reflex sympathetic dystrophy, mastectomy, cardiac surgery and developmental delay 

symptoms (Bad Ragaz). 
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Burdenko Method 

Igor Burdenko, Ph.D, invented The Burdenko Method roughly a decade ago to 

add the water as another component to an athlete's training. This method focuses on 

exercising the entire body, instead of the parts that are deemed advantageous for the 

athlete's sport. It also focuses on adding the water as a routine to their training as well as 

perfonning land exercises within the water. "Using water as a modality we can develop 

the qualities necessary for sports performance, injury prevention and everyday life: 

balance, coordination, flexibility, endurance, strength, and speed" (Burdenko 1). The 

water also allows individuals the unique opportunity to train in a 'safe' environment in 

order to perfect technique. A good example of this would be an athlete learning how to 

do somersaults. The individual can learn how to perform the somersault in deep water, 

then once comfortable transfer to the shallow water, and finally perform the somersault 

on land. 

A training session under this technique consists of three parts: warm up, training 

(cross-training and sports specific training) and cool down (Burdenko 1). The main 

section of the exercise is divided equally between time and exercises on land and water. 

This technique has become extremely popular and has been used by many types of high 

performance athletes from Oksana Biaul to Kevin McHale-Celtics, to Kate Davenport

U.S. Downhill Ski Team (Burdenko 1). This popUlarity has allowed Igor Burdenko to 

open the Burdenko Water & Sports Therapy Institute in Wayland, Massachusetts, to 

provide high-level athletes with quality aquatic therapy. Perhaps one of the best attribute 

of this technique is the mental state the athlete develops while doing The Burdenko 

Method. This is best summed up by Nancy Kerrigan who stated, "Doing my program in 
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the water is really hard .. .It is fun, (and) it is so different, (than) what I'm used to 

do(ing) ... But I really have a good time. I am working with my whole body .. .It helps 

me tremendously ... " (Burdenko 2). 

Dolphin Therapy 

The thought that dolphins contain healing powers is not a new idea but an old one 

that has resurfaced recently and is currently being studied. From the great philosophers 

of Greece to American Indians, it was believed that dolphins had healing powers. 

Through modem science and research we are able for the first time to use scientific 

means to support these long held beliefs. Two aspects of dolphin therapy that facilitate 

the healing process are the dolphin's ability to give unconditional love and the associated 

emotional release. Dr. Bernie Siegel, surgeon and author of Love, Medicine, and 

Miracles, suggests that "unconditional love is the most powerful known stimulant of the 

immune system and that it boosts levels of immunoglobins and T killer cells" (Cochrane 

11). Based on his research of the relationship between personality and illness Dr. 

Lawrence LeShan believes that "those who suppress their emotions ... are more likely to 

develop certain forms of cancer," implying that the release of these suppressed emotions 

would then decrease the likelihood of developing the cancer (Cochrane 16). 

To understand how the dolphins are able to heal, we must first understand what a 

dolphin truly is. Although dolphins are warm-blooded mammals, they seem to have the 

unique intelligence that is usually reserved only for humans. Amanda Cochrane and 

Karena Callen, writers of Dolphins and their Power to Heal, consider dolphins "gentle, 

peaceful and compassionate, (they) exude pure happiness and vitality, which suggests a 

being in perfect mental, physical and spiritual balance" (Cochrane 4). In essence, 

19 



dolphins represent the ideal that most humans aspire to reach, a perfect spiritual, 

emotional, and physical balance. It is important to note that in order to achieve the 

maximum healing effects of dolphins, the dolphin must be encountered in its natural 

environment. It must be free to bond with nature and to visit or leave humans at its own 

free will. Last year the Upledger Institute launched The Dolphin Star, a ship specifically 

used to study the effects of dolphins on humans. Dolphins in captivity lose their bond 

with nature and are left empty spiritually much like humans being cut off from nature. 

It is believed and under investigation that dolphins are able to use echo location (a 

form of ultrasound) to detect abnormalities in the human body. Preliminary studies have 

shown that a dolphin can distinguish between a healthy child and a sick child, and then 

can help the sick child to keep its head above the water's surface. The ultrasound is 

believed to help release the muscle spasms, similar to the effects of ultrasound on land. 

Handicapped children receive great joy from the experience with the dolphins, regardless 

of whether this therapy is proven scientifically. 

Feldenkrais 

Moshe Feldenkrais, a renowned Russian physicist, developed the technique, 

which is named after him (Ashton 63). His work helped to design the first atomic 

submarine in World War II. Feldenkrais had tore the cartilage in both his knees playing 

soccer, and the doctors at the time could only give him a 50/50 chance of being able to 

walk after the surgery. After hearing this he began designing a program that would allow 

him to walk again. Six months later he fully developed a technique using repeated 

movement sequences to learn how to walk again. Much like a child he learned how to 

walk allover again and how to operate in his knees in a pain free range of motion. He 
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was soon able to end his painful disability and wrote Body and Mature Behavior, which 

described his techniques and garnered him worldwide renown. This lead to him "teaching 

his method world wide, coming to the United States in 1972" from Tel A vive, Israel 

(Ashton 63). 

The techniques of Feldenkrais are based upon the idea that each person performs 

activities in a habitual manner. Everything we do is usually done near the same way for 

one reason or another, and these form constraints on ourselves. These constraints "cause 

us to move in a lop-sided manner, and this eventually brings in (poor) compensation 

patterns which put wear and tear on one side of a joint, or a few muscle fibers in a strand, 

or bend our spines always in the same favored direction" (Ashton 64). The Feldenkrais 

technique uses odd combinations of movements, which causes new connections to be 

made within the synapses of the nervous system by communicating with the primitive 

learning parts of the brain. (Ashton 64). 

In the late 1990s Debbie Ashton adapted the Feldenkrais Method to be used in the 

water. She has 20 years of aerobics and dance experience and has been working in 

physical therapy for over 10 years now. The transformation to water under the direction 

of Debbie Ashton kept the theory and philosophy of Feldenkrais, and it is most 

commonly used for its pelvic and cervical clock techniques. Through these techniques 

an individual can learn to accomplish tasks and perform skills in a manner that protects 

and strengthens the weak or injured areas. 
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Halliwick Method 

The Halliwick Method was created and developed by the late lames McMillan in 

1949. McMillan was a Canadian fluid mechanics engineer, who developed the technique 

to allow handicapped children to swim. This technique utilizes manual assistance 

techniques that would allow the child to learn control of rotational patterns. McMillan 

suggested that there was a relationship between fluid mechanical effects and adaptive 

body mechanics related to inertia (Lambeck 1). This technique is most famous for its 10-

point program, which allows an instructor to systematically go through the steps to reach 

a swimming stroke. In 1975 the method was extended to aquatic rehabilitation. This was 

accomplished in Switzerland and The Netherlands with a "logic approach to exercise in 

water" (Lambeck 1). 

lohan Lambeck's Ten-Point-Program consists of: Mental Adjustment, 

Disengagement, Vertical Rotation Control, Lateral Rotation Control, Combined Rotation 

Control, Mental inversioniUpthrust, Balance is Stillness, Turbulent Gliding, Simple 

Progression and Basic Movement (Lambeck 1). The therapist follows these steps in 

order and usually incorporates games and activities to allow the patient to become 

comfortable in the water. In fact it is often considered a requirement that the patient be 

watched one on one, but all play activities should be group activities that allows the 

patient to take an active role. These techniques have been successfully applied to many 

fields including pediatrics, neurology, rheumatology, and orthopedics. 
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Harold Dull, a licensed massage therapist, developed Watsu in Harbin Hot 

Springs, California, in 1980 by moving Zen Shiatsu to the water, hence the name 

W AT(er)S(hiats)U. It ,is a passive treatment where therapists hold the patient in their 

arms while floating in warm water which enables muscles to be massaged, joints 

mobilized, tissue stretched, energy pathways open, and the whole body swished and 

swayed gently through the water (Yavelow). Dull states in Watsu: Freeing the Body in 

Water: 

Warm water and the continuous support it provides, is ideal for freeing the spine. 
It takes the weight off the vertebrae and relaxes the muscles. Unrestricted by 
contraction, the circulation can carry away metabolites left over in the muscles, 
thereby reducing soreness and fatigue. The reduced requirements of oxygen 
found in states of weightlessness help calm the respiration. The relaxation of 
tension in the spine and the musculature, by removing excess pressure on the 
nerves, improves the tone and functioning of the whole body and the organs those 
nerves service. It allows the spine to be moved in ways impossible on land. This 
freeing of the spine is so important that it is the focus at the beginning of each 
Watsu session. (Dull 5) 

A watsu session gives the patient a feeling ofretuming to the mother's womb creating a 

sense of safety and calmness. However, this can only be achieved when there is trust 

between the patient and therapist allowing the patient to surrender to the water. 

Case studies have shown that Watsu can be used to inhibit abnonnal muscle tone, 

provide increased range of motion, provide increased mobility, and facilitate stability 

postures and normal movement patterns (Dull 10-11). Each Watsu session is formed 

around the patient's needs. This adaptability allows Watsu to treat patients with a wide 

range of diagnosis including orthopedic impairments, neurological impairments, arthritis, 

lung disease, fibromyalgia, chronic pain, post traumatic stress disorder, or reflex 
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sympathetic dystrophy syndrome, as well as patients who are post surgical, post 

mastectomy, or have been victims of abuse (Schoedinger). 

Wassertanzen-Waterbreath Dance 

Arnan Peter Schroter, a psychologist, and Arjana C. Brunschwiler, a body 

therapist, created Wassertanzen in 1987 (Watsu and Wassertanzen). This technique is 

similar to Watsu and has many of the same benefits. Wassertanzen is a more active 

technique and transfers Watsu into an underwater activity, where elements of aquatic 

techniques, Aikido, dolphin movements, rolls, inversions, massage, and ballet are all 

incorporated together (Watsu and Wasstertanzen 1). The patient begins the treatment 

with nose plugs and is cradled in the therapist's arms much like Watsu. Once the 

therapist has learned the breathing pattern of the patient then the patient is slowly 

submerged below the water where most of the work occurs. The moves of the technique 

are synchronized with the patient's breathing as the patient begins to be stretched and 

moved around in a virtually limitless manner in the almost weightless environment. As 

the water acts upon the patient his breaths become longer and more relaxed as humans 

can hold their breath two to five times longer underwater than above water, as the effects 

of buoyancy and hydrostatic pressure aforementioned acts upon the patient (Christ 1). 

This allows even greater work to be done and allows total relaxation because ideally the 

individual is no longer worried about breathing. The individual simply becomes one with 

their breathing and the water achieving "states of profound physical, emotional relaxation 

and meditation" (Aquatic Bodywork 1). 

Wassertanzen can be used for deep muscle relaxation, joint mobility, increased 

circulation, purification and healing of the heart as it increases V02 uptake of lungs 

24 



(Watsu and Wassertanzen 1). It is most effective on pediatric patients with a decreased 

vital lung capacity. These techniques are already being used in Hospitals in California on 

patients with polio, muscular dystrophy, and other crippling diseases, who are finding 

that after several treatments they no longer require their wheelchairs (Christ 1). 

Therapeutic Aguassage 

Aquassage is a clinical therapeutic intervention consisting of massage, myofascial 

release, joint mobilization, range of motion, trigger points, magnet therapy, aroma 

therapy, Feldenkrais, Bad Ragaz and reflexology. This comprehensive approach is 

usually done in 30-40 minutes and is extremely effective to relieve pain, muscle guarding 

and to increase range of motion. It can also be used as a diagnostic tool for the physical 

therapist to determine the biomechanical dysfunction during movement. 

This intervention was created in Houston, TX, by Pamela George, an Aquatic 

Rehab Specialist and CEO of Aquatic Care Programs, an outpatient rehabilitation center, 

specializing in aquatic physical therapy. This clinic has been operating for 10 years, and 

the intervention has been tested and implemented into treatment protocols for the last 

seven years and is currently in use. 

The patient floats in a supine position in special round floating rings, similar to 

Bad Ragaz rings; they are placed around the ankles, hips, and both wrists, and the neck is 

supported by a floating head cradle. Pure lavender oil essence is applied to the temples, 

the chest and top of the feet. This is used to slow down the parasympathic system and 

relax the patient. Then the magboy magnets are used to balance the positive and negative 

charge in muscles to reduce spasms. The magnets are used to absorb over-charged 

electricity from the spasmed area of the body. The reflexology technique is applied to the 
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feet stimulating each trigger point on the foot that corresponds to an area of the body or 

organ. This is used to identify the problem areas and to begin the healing process and 

release pain. Trigger points are applied on lower extremities up to the hips, returning to 

the ankles, following with range of motion to both ankles. The pelvic clock from 

Feldenkrais is used on the hips with the therapist applying the diagonal pattern to the 

pelvic area. Trunk elongation is accomplished by the snaking technique derived from 

Bad Ragaz. The therapist then moves to the hand, applying reflexology in the hand, 

followed by wrist range of motion, trigger point therapy up to the shoulder. Shoulder 

range of motion is completed through all the planes of movement in a passive manner. 

The therapist uses Feldenkrias's cervical clock method and/or myofascial release to the 

affected areas of the neck, checking cervical range of motion followed by manual 

cervical distraction. Completion of aquassage is done by full body lateral trunk 

elongation techniques to reintegrate new neuropathways. At Aquatic Care Programs all 

patients receive Aquassage as one of the components of their two-hour treatment time. 

Contraindications would be 3600 fusions with back braces, patients with vertigo, patients 

with ear infections, severe hydrophobia (George personal interview). 

No completed studies have been conducted for medical proof, but a case study file 

is currently being created. This new intervention is attracting more attention daily, which 

will eventually lead to a case study program and a completed clinical study in the near 

future. Dr. Robert Morrow, MD, a patient of Aquatic Care Programs who received 

Aquassage for six months, states: 

I entered the program in February 1997 after a devastating loss of physical 
function following a seven-year history of microlumbar laminectomy, multiple 
minor procedures, extensive land based physical therapy and subsequent 
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placement of a permanent Dorsal Spine Stimulator for pain control. At the time of 
entry, I was unable to walk or sit comfortably even with the use of the stimulator 
and drug therapy. Traditional land physical therapy was too punishing to my left 
hip, buttock and foot to tolerate. 

At the insistence of my wife, I came to water therapy, although without 
much expectation of success. I quickly found that the water buoyancy allowed 
exercise with reduced pain and the utilization of Aquassage both relaxing and 
analgesic. Indeed, in a short time I was even more pain-free in the water. I have 
been able to progress to a protocol to increase stamina and improve my 
cardiovascular status. 

The rewards are unbelievable. I am currently on an Aftercare agenda that 
includes both water and land exercise. And I am comfortable and active out of 
the water in day-to-day activities to a degree I haven't been since my original 
lumbar disc herniation ... It is my hope (goal) to be in the water every possible day 
for the rest of my life for the benefits realized. (George 8) 
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CHAPTER VI 

SAFETY CONCERNS OF AQUATIC THERAPY 

American physical therapists receive no aquatic training as part of their 

fundamental curriculum at the college level and have a lack of manual therapy skills. 

These two skills are a basic part of the fundamental education of Physical Therapist in 

most foreign countries. This lack of training for the U.S. therapist means most businesses 

tha~ need properly trained aquatic physical therapist are forced to look overseas (George 

personal interview). It also means that a physical therapist in this country who wants to 

specialize in aquatic therapy must devote a large portion of personal time, studies and 

training to become properly prepared for the career opportunity. The Aquatic Therapy 

Research Institute has a certification for the physical therapist that wants to be 

familiarized with the basis of aquatic therapy. Consequently, resulting in a real safety 

issue when using therapists that are not properly trained in the pool, especially in 

addressing emergencies that might occur in that environment. 

The next huge safety concern is the actual water therapy facility and the risks it 

can pose to patients' lives. Issues include proper air quality control, the proper chemical 

usage and maintenance of chemicals in the pool room. Also, the cleanliness of the 

poolroom, deck and pool surfaces is important. Improper use of pool equipment for 

therapy can pose a serious safety concern for patients during rehabilitation. Extremely 

hot pools, 92°F and above, can adversely affect therapist and patients with long-term 

exposure, while pools with a temperature below 88°F can result in severe muscle spasms 

in patients. Many pools do not meet Americans with Disabilities Act requirements for 
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entrances and exits of the pool area combined with locker and/or dressing rooms not 

adequate for wheelchair access or changing of wheelchair patients. Finally, specific pool 

depths are required to properly perform the aquatic therapy safely. You need shallow 

water of 3.5-4.5 ft, medium depth of 5.5-6ft, deep water 6-lOft. Each area needs to be 

large enough to move and exercise properly. The best size of a therapy pool is 45' wide 

by 75' long. Most facilities with pools used for aquatic therapy have no emergency 

action plan written or displayed in the poolroom. Also the poolroom should have 

backboards, a direct phone line to 911 located in pool area, and all safety equipment 

easily accessible to the therapist for emergencies with patients. 

Swimming only in the pool as rehabilitation can jeopardize the safety of the 

patient. Doctors often misunderstand the therapy protocols and want the patient to only 

swim in the pool, when other interventions would be more effective and much safer for 

the patient. 

Unfortunately, insurance companies can create safety concerns in the pool by 

forcing providers to conduct group therapy in the pool to cut costs. This increases the 

risk of drowning and incidents in the pool environment, subsequently greatly reducing 

the quality of care for the patient. 

Contraindications for Aquatic Therapy 

The water is an excellent means for rehabilitation; however, there are some 

patients that should be restricted from participating in an aquatic therapy program. Prior 

to patients entering water therapy, they must have medical prescription. The following is 

a list of the most common contraindications for patients in aquatic therapy taken from 

Bates & Hanson's book, Aquatic Exercise Therapy: Waterborne diseases such as 
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typhoid, cholera, and dysentery; Fever higher than 100 degrees Fahrenheit; Cardiac 

failure; Kidney disease (where there is an inability to adjust to fluid loss); 

Gastrointestinal disorders; Infectious diseases; Open wounds; Contagious skin rashes; 

Perforated eardrums; Incontinence of feces or urine; Menstruation without internal 

protection; Epilepsy without medications; Low vital lung capacity (900-1500 mL). (5) 

Patients should always monitor themselves. If for whatever reason they feel 

lightheaded, faint, or any other type irregularities they should immediately tell the 

physical therapist. The above list of contraindications is by no means complete, and each 

patient needs to be evaluated on an individual basis. For example, some patients are 

sensitive or allergic to chlorine or other pool chemicals. Also, the warm pool, exercise, 

or increased blood flow can change the effect of medications the patient is currently 

taking or any number of other reactions. This could have all sorts of unexpected affects 

even if the patient has never experienced problems before. The therapist must beware of 

patients who either do not know how to swim or are hydrophobic. Both can still use 

aquatic therapy and may even overcome their fears, but they require constant supervision 

and support. 
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CHAPTER vn 

CONCLUSION 

Today, around the world, there has been an explosive interest in aquatic therapy. 

The future is bright as many new aquatic centers are being built. Diverse new techniques 

are being utilized, constantly changing the face of aquatic therapy. Doctors should feel 

confident in referring patients to a skilled Aquatic Therapist to rehabilitate their patients. 

Although this field is rapidly growing, there has always been a shortage of qualified 

Aquatic Therapist since the beginning of recorded history. It is even recorded in the 

Bible in John 5:1-7: 

Now there is in Jerusalem by the Sheep Gate a pool, having five porches. In these 
lay a great multitude of sick people, blind, lame, paralyzed, waiting for the 
moving of the water. For an angel went down at a certain time into the pool and 
stirred up the water; then whosoever stepped in first, after the stirring of the water 
was made well. Now a certain man was there who had an infirmity thirty-eight 
years. When Jesus asked him "Do you want to be made well?" He answered, 
"Yes, but I have no man to put me into the pool. 

God used Aquatic Therapy then to facilitate healing on the earth, and it will continue to 

be one of the most effective means to rehabilitate the human body. The workers are few, 

but the results are awesome for those patients who are privileged enough to be healed in 

this unique aqueous environment. 

It should come as no surprise that water has been used since the dawn of recorded 

history to heal individuals. From the Egyptians to the Greeks to present times water has 

always held a mysterious force that is both feared and revered for its properties. From 

the human embryo, which is born in a water sac, to the central role it plays in our 

biological functions, humans have always had a vital connection with water. Since the 

human body is composed of 90% water and 75% of the earth's surface is water, it should 
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only be a matter of time before water has proven its potential to offer healing, create a 

state of absolute peace and relaxation, and provide a deep connection with the universe 

all of which nourish the mind, the body and the spirit. 
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