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Introduction 

Parkinson’s disease is a progressive, degenerative disease. Tremor, muscle rigidity, stooped 
posture, loss of balance and myofascial pain are common musculoskeletal effects of Parkinson 
Disease. The effects of hydrotherapy, movement therapy, manual therapy, and more specifically, 
Osteopathic interventions have been evaluated and these therapies proved to be highly effective in 
managing and improving some of the clinical features of PD. On the other hand, Naprapathy is 
effective in the management of musculoskeletal disorders and pain. Aquatic Osteopathy-
Naprapathy Therapy combines the benefits of Osteopathy, Naprapathy and hydrotherapy for the 
purpose of relaxation, restoration, prevention, and management of numerous conditions affecting 
the fascial and musculoskeletal systems. And consequently, improving organ function, mobility, 
flexibility, motor control and quality of movement. 

Objective 

To evaluate the effects of Aquatic Osteopathy-Naprapathy Therapy on Parkinson’s Disease. 

Methods 

The participant underwent twelve Aquatic Osteopathy-Naprapathy interventions. The primary 
outcome measures were PD-specific questionnaires and PRoM assessments.  

Results 

The twelve Aquatic Osteopathy-Naprapathy interventions were correlated with significant 
improvement in the Passive Range of Motion (PRoM) of the participant, as follows: 

• At the beginning of the first intervention, all the 25 joints or areas assessed exhibited PRoM 
values under 25% of what is considered to be an optimal passive range.  

• At the end of the last intervention, none of the joints assessed exhibited values under 25% 
of the optimal PRoM, 5 joints exhibited a value within 25<50%, 11 joints within 50<75%, 
and 9 joints between 75<100% of optimal PRoM. 

 
After comparing his condition prior to and after the 12 interventions, the participant reported 
improvement in 18 out of a total of 25 PD related features, as follows: 

• Significant increase in muscle rigidity (trunk and neck), posture, loss of balance, 
bradykinesia, bladder and blood pressure problems, and loss of motivation. 



  iv 

• Mild improvement in tremor (upper limbs), muscle rigidity (upper and lower extremities), 
freezing, breathing dysfunctions, problems with swallowing or chewing, cognitive 
difficulties, depression, fear or anxiety, sleeping disorders and energy loss or fatigue.  

• No change on continuity of movements (starting/finishing/linking actions), identifying 
odors, dry eyes, and gastrointestinal disorders.  

 
A more detailed examination, comparing the participant’s condition after every single individual 
session showed relapse in:  

• Difficulty identifying or differentiating certain odors changed from “frequently” to “all the 
time”. 

Conclusion 

The results of this study indicate there is a clear potential in incorporating Aquatic Osteopathy-
Naprapathy Therapy for the treatment of Parkinson’s Disease. 
 
The twelve Aquatic Osteopathy-Naprapathy interventions were correlated with improvement in 
the participant’s overall PD related condition and Passive Range of Motion. As demonstrated in 
previous research,1 this study suggests that the improvement in energy loss or fatigue reported by 
the participant may be correlated to a significant improvement in muscle rigidity. 
 
In addition to the above-mentioned outcomes, the participant reported improvement in various 
social, psychological, and physiological aspects that were not considered on the PD specific 
questionnaires. Previous research has suggested the effect of hydrotherapy “is also reflected in 
non-motor domains, since improving domains such as physical discomfort and mobility can 
influence psychological and emotional aspects”.2  
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Chapter 1. LITERATURE REVIEW  

1.1 PARKINSON’S DISEASE 

Parkinson’s Disease (PD) is a chronic and progressive disease caused by dopamine-producing cell 

loss in combination with a reduction of norepinephrine production and a build-up of alpha-

synuclein protein. Tremor, muscle rigidity, stooped posture, loss of balance and myofascial pain 

are common effects of Parkinson Disease on connective tissue and musculoskeletal structures.1 

Amongst these, PD related fatigue is considered one of the top 3 most disabling symptoms by 58% 

of people with PD.2  

PD related fatigue may be caused by physiological factors, such as muscle rigidity. A 2021 

study evaluating the effects of muscle rigidity on energy expenditure during walking found that 

greater rigidity relates to greater expenditure during walking.3 The interrelated nature of our body-

mind units at the base of the Osteopathic philosophy, may explain this and other possible 

correlations between different symptoms of PD, including the seemingly unrelated ones. 

1.2 MOVEMENT AND MANUAL THERAPY FOR PD 

Movement and exercise have been associated with better clinical course of PD in numerous studies 

resulting in the adoption of movement therapy as common standard for PD-care. Katuzo (2022) 

large-scale longitudinal observational study, with a long follow-up period and comprehensive 

longitudinal assessments of clinical parameters, suggests that the maintenance of high regular 

physical activity levels might have a long-term positive effect on the progression of disturbances 

in postural and gait function, processing speed, and ADL in patients with PD, with different types 

of activity having different effects.4 
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Regarding Manual Therapy, the studies evaluating the effects of Massage Therapy5 and 

Osteopathic Manipulative Treatments6 on PD have also shown significant improvement in 

common clinical features of PD, including tremor, rigidity and motor related or somatic 

dysfunctions.  

1.3 AQUATIC THERAPY FOR PD  

1.3.1 Aquatic Therapy vs Aquatic Fitness 

The American Parkinson Disease Association (APDA) manual on Aquatic Exercise, An Exercise 

Program for People with Parkinson’s Disease7 states that: 

• Aquatic therapy is traditionally defined as an individual client working on a one-on-

one basis with a therapist.  

• The term Aquatic Therapy is a part of physical and rehabilitative medicine and refers 

to various therapeutic techniques performed by licensed practitioners, occurring in the 

aquatic environment. 

• Aquatic fitness is not considered to be a therapy technique by the American Medical 

Association. 

The use of Aquatic therapy or hydrotherapy has been proven to be beneficial for the 

treatment and management of a wide variety of conditions. To name a few examples: 

• Children with developmental coordination disorder8 

• Recovery of strength, function, and gait speed after total hip or knee replacement 

surgery9 

• Sickle cell anemia10 

• Fibromyalgia11 
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1.3.2 Benefits of Aquatic Therapy on Parkinson’s Disease 

In addition to the benefits of a thermoneutral aquatic environment, the positive effects of 

hydrotherapy can be explained by the properties of water, such as buoyancy, hydrostatic pressure, 

and resistance, where the effect primarily appears when hydrotherapy is provided via immersion 

therapy. Buoyancy represents the force that opposes gravity, and when the body is partially or fully 

immersed, pain reduction and improvement in exercise ability occur due to the reduction of stress 

or application of weight to specific body parts. Hydrostatic pressure promotes blood flow by 

varying the pressure exerted on the body according to the immersion depth, which results in 

increased blood flow to major organs (the heart, brain, and lungs) or the promotion of diuretic 

action. Resistance is the force that opposes bodily movement and is associated with the viscosity 

of the water and results in muscle strengthening.12, 13 

The benefits of hydrotherapy on PD are significant. “The scope of hydrotherapy on aspects 

of quality of life may be related to physical properties and water heating, which play an important 

role in improving and maintaining range of motion of the joints, reducing muscle tension, balance 

and coordination, flexibility and strengthening of muscles and pain”.14 

In the last decades, the effects of aquatic therapy or hydrotherapy on PD have been 

evaluated, with research focusing on the effects of hydrotherapy on its own or comparing the 

effects of hydrotherapy vs land-based therapy. In 2019, a systematic review and a meta-analysis 

evaluated the effects of hydrotherapy in a total of nineteen studies involving 484 individuals with 

PD, with a mean age ranging from 54 to 78 years and an average disease duration ranging from 

three to 10 years. The research concluded that “hydrotherapy, combined or not with other 

therapies, may improve balance and functional mobility of patients with [Parkinson’s] when 

compared to land-based therapy alone or usual care”.14 Regarding motor function, this study did 
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not find differences with hydrotherapy compared to land-based therapy. However, studies such as 

Aquatic therapy vs conventional land-based therapy for PD showed “improvement in postural 

stability [motor control] that was significantly larger after aquatic therapy”.15  

Amaral (2018) study on the benefits of hydrotherapy in PD demonstrated significant impact 

on the improvement of functionality and quality of life. “In addition to affecting motor domains, 

hydrotherapy is also reflected in non-motor domains, since improving domains such as physical 

discomfort and mobility can influence psychological and emotional aspects”.14 

With numerous articles supporting the benefits of hydrotherapy on PD as opposed to land-

based therapy alone, Aquatic Therapy has the potential to become the standard for PD care.  

1.4 OSTEOPATHY  

1.4.1 Land-based Osteopathic Interventions 

Li et al. (2021) study evaluated the literature published in the past 10 years analyzing the 

application of Osteopathic Manipulative Treatments (OMT) on gait, balance, motor function, 

bradykinesia, and autonomic dysfunctions. They concluded that OMT “has demonstrated the 

greatest efficacy on managing motor related and neurologic symptoms and assists in treating the 

greater prevalence of somatic dysfunctions that arise from the disease”.6  

Other studies have shown that an Osteopathic approach is helpful in the treatment and 

management of PD. More specifically, DiFrancisco-Donoghue et al. (2017) research concluded 

that 6 weeks of bi-weekly Osteopathic Manipulative Medicine improved motor function in 

individuals with Parkinson’s Disease.16 Goldfinger et al. (2017) concluded that “evidence suggests 

that osteopathic manipulative medicine may improve gait and motor function in Parkinson’s 

disease as well as quality of life in restless leg syndrome. In addition, osteopathic manipulative 

medicine may be used to treat many of the common symptoms in these patients such as 
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constipation, rib dysfunction, back pain, and tendonopathy in the same way as in patients without 

movement disorders.”17   

1.4.2 Aquatic Osteopathy  

Manual Osteopathic Techniques (MOT) are a set of passive and active manual techniques utilised 

by Osteopathic Physicians and Manual Osteopaths to promote healing, restoration, 

musculoskeletal alignment, reduce lesions or restrictions and improve, flexibility, mobility, and 

motor control. MOT also contribute to the correction of dysfunctional movement caused by 

musculoskeletal imbalance, fascial restrictions, muscle rigidity, and lack of flexibility. The aim of 

an Aquatic Osteopathy session remains the same, however this is achieved through the application 

of Manual Osteopathic techniques, modified to suit an aquatic setting.  

Aquatic Osteopathy combines the benefits of “on-land” Osteopathic interventions and 

hydrotherapy. Aquatic Osteopathy allows therapists to utilize manual osteopathic techniques 

without the constraint of gravity against the therapy table. Aquatic Manual Osteopathic techniques 

may be utilised to compliment “on-land” assessments and treatments. 

Aquatic Osteopathy is a relatively recent discipline. As such, little research has been 

published on this modality. Maxel et al. (2019), compared the effects of Aquatic Osteopathy and 

Aquatic Therapy using infrared thermography on healthy individuals. The study showed more 

homogeneous temperature after Aquatic Osteopathy compared to Aquatic Therapy. This may be 

related to physiological reactions due to an increase of blood circulation and reduction of trigger 

points.18  
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1.4.3 Aquatic Osteopathy and Parkinson’s Disease Research  

To the knowledge of the researcher, there is no previously published studies on the benefits of 

Aquatic Osteopathy on PD.  

1.5 NAPRAPATHY 

1.5.1 Origins 

Naprapathy, meaning “to repair the cause of dysfunction” finds its roots in Osteopathy and “the 

Bohemian thrust” brought to America from the Bohemia region in the mid 1800’s. The Backbone 

journal of 1903 shows a description of the origins of spinal adjustment was given by Mr. Dvorsky, 

a Bohemian immigrant established in Iowa.19  

Oakley Smith, the founder of Naprapathy investigated the Dvorskys and a few other 

Bohemian families. Smith discovered the use of this type of manipulation had been practiced for 

generations. He was “so intrigued… that eventually, he travelled to Bohemia to study it further… 

In time, Smith would reject the Palmer [Chiropractic] concept of vertebral subluxation, and 

announced his own concept [Naprapathy], which was “the connective tissue doctrine.”20 

1.5.2 Philosophy and principles 

Naprapathy and Osteopathy techniques, philosophy and principles are similar, both 

modalities assessing and treating the body as a whole. What differs is that at the origin, 

Osteopathy’s main purpose was to restore the functionality of the circulatory system (blood 

circulation and venous return). On the other hand, Naprapathy focused its original intention on the 

connective tissue functionality, now known as The Fascial System.  
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1.5.3 The Fascial System 

According to Britannica, connective tissue is a group of tissues in the body that maintain the 

form of the body and its organs and provide cohesion and internal support. The connective 

tissues include several types of fibrous tissue that vary only in their density and cellularity, as 

well as the more specialized and recognizable variants - bone, ligaments, tendons, cartilage, 

and adipose tissue.21  

With the purpose of clarifying the terminology relating to fascia, the Fascia Research 

Society established The Fascia Nomenclature Committee (FNC). In 2017, the FNC defined The 

Fascial System, which consists of the three-dimensional continuum of soft, collagen-containing, 

loose and dense fibrous connective tissues that permeate the body. It incorporates elements such 

as adipose tissue, adventitiae and neurovascular sheaths, aponeuroses, deep and superficial 

fasciae, epineurium, joint capsules, ligaments, membranes, meninges, myofascial expansions, 

periostea, retinacula, septa, tendons, visceral fasciae, and all the intramuscular and intermuscular 

connective tissues including endo-/peri-/epimysium. The fascial system interpenetrates and 

surrounds all organs, muscles, bones, and nerve fibers, endowing the body with a functional 

structure, and providing an environment that enables all body systems to operate in an integrated 

manner.22  

Naprapathy techniques are utilized to improve lesions, adhesions and restrictions within 

the fascial and musculoskeletal systems, as well as to promote neuroreceptor functionality. These 

neuroreceptors being located within joints, tendons, ligaments, muscles, and fascial structures. 

Examples of those neuroreceptors are nociceptors, at the origin of certain types of pain; 

proprioceptors, creating a sense of self-position and self-sense; and those whose role is to monitor 

and promote muscle functionality (e.g., Golgi Tendon Organs and muscle Spindle Fibers).  
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To help restore and maintain fascial, musculoskeletal, and overall body functionality, 

Doctors of Naprapathy utilize a wide variety of techniques, which include but are not limited to 

massage therapy techniques, stretching, proprioceptive neuromuscular facilitation, fascia 

releasing, conventional manual osteopathic techniques such as cranial osteopathy, joint 

mobilizations, strain-contra strain, MET, etc. Doctors of Naprapathy may also utilize non manual 

modalities, such as Shock Wave Therapy or Laser Therapy. 

1.5.4 Research on Naprapathy  

Two studies have evaluated the effects of Naprapathy on musculoskeletal pain, showing 

significant positive outcomes.23,24 Another study compared Naprapathy Therapy versus orthopedic 

standard care for common non-surgical musculoskeletal disorders on an 8-year follow-up of a 

pragmatic randomized controlled trial in Sweden, where Naprapathy is regulated and part of the 

Health System. This study suggests that Naprapathy is a continuously effective treatment and 

should be considered when triaging patients with common non-surgical musculoskeletal disorders 

in national health care systems.25 

Unfortunately, there is not much more literature showing the effectiveness of Naprapathy 

interventions. And, to the knowledge of the researcher, no study has been published on the 

effectivity of Naprapathy Therapy on individuals diagnosed with PD.   

1.6 PASSIVE RANGE OF MOTION 

1.6.1 Mobility Deficits vs Stability and Motor Control Dysfunctions 

Dr. Gray Cook is the main cocreator of the Selective Functional Movement Assessment (SFMA) 

tool utilized by health practitioners to identify movement dysfunctions and create proper 

interventions. The SFMA principles state that therapeutic interventions should begin with the 
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treatment of mobility deficits (MD) prior to addressing deficits in motor control. This is founded 

on the belief that, if a given joint or soft tissue unit lacks fundamental mobility, ideal motor control 

cannot be achieved, no matter what. With mobility deficits managed first, the opportunity for 

motor control improvement exists. Mobility deficits are identified in SFMA by undergoing Passive 

Range of Motion testing.26  

PD related muscle rigidity affects mobility, flexibility, quality of movement, translating 

into lower values of PRoM. On the other hand, a significant reduction of muscle rigidity expresses 

as improved quality and range of passive motion, translating into higher values of PRoM. Nelson 

(2021) study on The effects of rigidity on energy expenditure during walking in Parkinson Disease 

showed a correlation between PD related muscle rigidity and fatigue and concluded that greater 

rigidity relates to greater energy expenditure during walking.27 
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Chapter 2. AQUATIC OSTEOPATHY-NAPRAPATHY THERAPY 

2.1 AN INNOVATIVE MODALITY 

Aquatic Osteopathy-Naprapathy Therapy seeks to combine the benefits of Osteopathy, 

Naprapathy and hydrotherapy for the purpose of preventing, healing, restoring, improving 

neuromusculoskeletal disorders, soft and connective tissue dysfunctions and consequently, 

improving organ function, healing, flexibility, motor control and quality of movement.  

The advantages of assessing and treating using Osteopathy-Naprapathy techniques in an 

aquatic environment, as opposed to conventional “land-based” sessions are significant. An aquatic 

environment allows therapists to access the client’s body in a 3-dimensional space without the 

constraint of gravity against the therapy table. These conditions are ideal for the development of a 

wide variety of innovative techniques, utilized to compliment conventional assessments and 

treatments. 

2.2 PHILOSOPHY, PRINCIPLES AND PURPOSE 

Aquatic Osteopathy-Naprapathy Therapy is based on Osteopathy and Naprapathy philosophy and 

principles. As such, it recognizes the importance of considering the body and mind as a unit, where 

structure and function are deeply and consequentially interrelated. Moreover, the body-mind unit 

is considered to be designed to heal itself by undergoing the processes of stabilization, 

detoxification, and fortification, as long as it is given the opportunity to do so.  

Osteopathy and Naprapathy principles state that, when these intrinsic processes are 

disrupted, the efficacy of the internal self-maintenance mechanism and the ability to restore and 

maintain homeostasis is affected.  
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Based on the above premises, the purpose of Aquatic Osteopathy-Naprapathy interventions 

are to promote a more efficient use of the body resources and facilitate healing by creating a more 

propitious environment for the natural processes to happen. 

Finally, the empathetic and person-centred Osteopathy-Naprapathy approach allows the 

therapist to design an individualized treatment plan that meets the client’s specific needs, promotes 

recovery, and enables self-responsibility for their own healing process.  

2.3 MAKE-UP OF AN AQUATIC OSTEOPATHY-NAPRAPATHY SESSION 

2.3.1 Initial Forms, Assessments and SOAP notes 

Like any land-based Osteopathy or Naprapathy session, an initial visit should include the 

completion of Health History and Consent forms by the patient. At the beginning of the session, 

an initial assessment should be performed by the therapist, with subsequent assessments after the 

application of one or a series of techniques. At the end of each session, the therapist should 

complete the Subjective, Objective, Action, and Plan notes (aka “SOAP” notes).  

The practitioner may perform an initial land-based assessment, prior to and/or at the end 

of the aquatic portion of the session. The choice of land-based and aquatic techniques will vary 

depending on the practitioner’s skills, knowledge, background, and individual qualifications, 

which may or may not include techniques others than the ones learned as part of the Osteopathy 

and Naprapathy training. 

2.3.2 Assessing-Addressing-Reassessing 

The choice of the techniques and their order of application should not be predetermined, but 

flexible and dependent on the results of the continuous reassessment of the patient’s condition 

within the span of the session. In other words, a continuous Assessing-Addressing-Reassessing is 
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necessary to determine the choice of the subsequent technique. This protocol is paramount to the 

make-up of the session, regardless of the techniques utilized. 

2.4 AQUATIC OSTEOPATHY-NAPRAPATHY TECHNIQUES 

Aquatic Osteopathy-Naprapathy techniques are a set of manual techniques applied in an aquatic 

thermoneutral environment, with the purpose of assessing and treating a wide variety of conditions, 

including the ones related to the fascial and neuromusculoskeletal systems, and/or involving 

neuroreceptor dysfunctions within these systems.  

During an Aquatic Osteopathy-Naprapathy session, passive, active and assisted techniques 

may be utilized for assessment and treatment purposes. While most of the Aquatic Osteopathy-

Naprapathy techniques utilized in this research are new, they are based on the same principles of 

land-based techniques with similar purpose and added benefits of operating in an aquatic, 

thermoneutral environment. The techniques have been adapted to suit an aquatic environment and 

are applied while the client is kneeling, sitting, or “laying” in partial immersion with the aid of 

floaters.  

Aquatic Osteopathy-Naprapathy techniques include but are not limited to muscle and 

fascial release, neuroreceptor resetting, osteoarticular, ligamentous, soft tissue, muscle energy, 

cranial and craniofacial, visceral manipulation, proprioceptive neuromuscular facilitation, and 

muscle energy techniques.  

2.5 WATER TEMPERATURE 

Aquatic Osteopathy-Naprapathy Therapy is to be performed in a thermoneutral environment 

between 33.3˚C (92˚F) and 35˚C (96˚F). The reason for this choice is based on: 
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• The work of Finnerty and Corbitt (1960) showing that temperatures between 33.3˚C 

(92˚F) and 35.5˚C (96˚F) have a sedative effect.28  

• The work of Franchimone et.al. (1983). The Aquatic Therapy & Rehab Institute’s 

webpage on Aquatic Therapy Temperatures mentions that Franchimone et al. 

research “stresses that temperatures above 35˚C (95˚F) are disadvantageous as the 

beneficial effects of treatment in warm water are dissipated due to alterations in the 

cardiovascular system which may produce untoward consequences. Higher 

temperatures do produce relaxation but when patients are subjected to more than 

15-20 min in water heated to 35˚C (95˚) or above they become enervated, tired, and 

frequently sleep for up to three hours following treatment”.29 

 

2.6 AQUATIC OSTEOPATHY-NAPRAPATHY RESEARCH 

To the knowledge of the researcher, there is no pre-existing literature on the effects of Aquatic 

Osteopathy-Naprapathy Therapy on PD. 
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Chapter 3. METHODS 

3.1 AIM 

The aim of this Thesis Project is to evaluate the effects of 3 series of 4 weekly Aquatic Osteopathy-

Naprapathy Therapy interventions on Parkinson’s Disease. 

3.2 RESEARCH QUESTIONS 

This research will aim to answer the following questions: 

• What will be the effect on the most common signs and symptoms of PD after a first, 

second and third series of 4 weekly Aquatic Osteopathy-Naprapathy interventions as 

perceived and recorded by the participant? 

• What will be the effect on the mobility, and more specifically, on the Passive Range 

of Motion (PRoM) of the participant after the application of aquatic Osteopathy-

Naprapathy techniques through a total of 12 Aquatic Osteopathy-Naprapathy 

interventions? 

3.3 OBJECTIVES 

1) The therapist will assess and record the participant’s condition, and specifically, for the 

purpose of this research, the PRoM before and after the application of Aquatic Osteopathy-

Naprapathy techniques. 

2) The participant will complete a series of questionnaires. These questionnaires were 

designed with the purpose of recording the participant’s condition before the first and after 

each series of 4 weekly interventions. 

3) The therapist will analyze the data collected. 
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3.4 STUDY DESIGN 

The design of the study is a Case Study involving one participant undergoing three series of 4 

weekly interventions, each intervention being 50 minutes long. 

3.5 RECRUITMENT 

The participant was recruited through emailing some of the Parkinson Wellness Project members 

in Victoria, BC, Canada. The potential participants were invited via an email containing 

explanations on the nature of the research project.  

3.6 INCLUSION CRITERIA 

Having a PD diagnosis. 

3.7 EXCLUSION CRITERIA 

Any injury or condition preventing from receiving manual therapy or receiving treatments in an 

aquatic environment (E.g., cardiorespiratory, incontinence, skin lesions or contagious condition). 

3.8 PROCEDURES 

3.8.1 Questionnaires 

One case study was undertaken. A PD-specific questionnaire was designed to record the frequency 

in which the participant experiences common features of PD. The questionnaire considered 25 

aspects, each aspect was rated using a scale from 0 to 4, the value 0 indicating never, 1 rarely, 2 

occasionally, 3 frequently and 4 all the time. A lower score indicates milder symptoms and a score 

closer to 100 indicates more frequent and/or severe features associated with PD, as perceived by 

the participant. See questionnaires on Appendix 3. 
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Identifying and addressing as many Mobility Deficits (MD) as possible (especially those 

caused by PD related muscle rigidity) is crucial to this research. Improving MDs will open the 

possibility for a more efficient use of the body resources and better motor control which may help 

regain a more appropriate posture, gait, and overall musculoskeletal function. In addition, 

improving muscle rigidity and MDs will have the added benefit of reducing PD related fatigue. 

The evaluation of the effects of Aquatic Osteopathy-Naprapathy Therapy on PRoM may be 

utilized to complement the results of the PD-specific questionnaires. 

A final questionnaire was designed to allow the participant to report any changes in other 

socio and psychophysiological aspects, that may or may not be related to PD and were not 

considered on the PD-specific questionnaires. 

3.8.2 Passive Range of Motion Assessment 

The passive range of motion was assessed visually, in an aquatic environment, prior and after the 

application of the Aquatic Osteopathy-Naprapathy techniques. The values were recorded using a 

scale from 0 to 4. The value of 0 represents a passive range of motion lower than 5% of the optimal 

value, 1 equals a passive range of motion higher than 5% and lower than 25%, 2 represents a 

passive range of motion higher than 25% and lower than 50%, 3 and 4 represent a range between 

50%-75% and 75%-100%, respectively. A value closer to 0 represents a highly limited passive 

range of motion, while a score closer to 100 represents a wider range and better quality of passive 

movement. The following joints and motions were considered: 

1. Right (R) Hip - Internal Rotation 

2. R Hip - External Rotation 

3. R Hip - Flexion 

4. Left (L) Hip - Internal Rotation 
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5. L Hip - External Rotation 

6. L Hip - Flexion 

7. R Knee - Flexion 

8. L Knee - Flexion 

9. R Ankle and Foot - Dorsiflexion 

10. R Ankle and Foot - Plantar flexion 

11. R Ankle and Foot - Inversion 

12. R Ankle and Foot - Eversion 

13. L Ankle and Foot - Dorsiflexion 

14. L Ankle and Foot - Plantar flexion 

15. L Ankle and Foot - Inversion 

16. L Ankle and Foot - Eversion 

17. Thoracic - Extension 

18. Thoracic - Rotation to the R 

19. Thoracic - Rotation to the L 

20. Cervical - Rotation to the R 

21. Cervical - Rotation to the L 

22. Cervical - Side bend to the R 

23. Cervical - Side bend to the L 

24. R Shoulder - External rotation with 90˚ abduction 

25. L Shoulder - External rotation with 90˚ abduction 

3.8.3 The Participant 

The participant underwent the following procedures: 
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• Before the initial intervention, a Health History and consent form was completed by the 

participant. 

• The participant completed the PD-specific questionnaires evaluating his condition before 

the first and after the first, second and third series of 4 weekly interventions. This 

questionnaire was designed for the purpose of this research. 

• A few days after the last intervention, the participant completed a last questionnaire. The 

purpose of this questionnaire was to report any changes that were not considered in the PD-

specific questionnaire (including non-PD related). 

3.8.4 The Therapist 

The therapist underwent the following procedures: 

• Completing the SOAP notes for each intervention.  

• Assessing the passive range of motion for the joints or areas considered in this research, 

before and after the application of aquatic Osteopathy-Naprapathy techniques. 

3.8.5 Choice of Aquatic Osteopathy-Naprapathy Techniques 

The intervention strategy was to address hypertonicity, fascial adhesions, movement restrictions 

and other dysfunctions within the fascia and musculoskeletal systems using Aquatic Osteopathy-

Naprapathy techniques in an aquatic thermoneutral environment.  

The Aquatic Osteopathy-Naprapathy techniques utilized in this research fall under the 

following categories: 

• Osteoarticular Mobilizations and Joint Play 

• Craniofacial Techniques 

• Soft Tissue Techniques  
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• Releasing/Resetting Techniques 

• Neuromuscular Techniques (PNF and MET) 

• Fascial Tensegrity Techniques 

A few examples of Aquatic Osteopathy-Naprapathy techniques are described in the 

following paragraphs. 

3.8.5.1 Hip - Traction w/Joint Play 

Hold 

• Hold your client’s leg by the heel and proximal calf. See Figure 1. 

Action 

• Knee/hip flexion stage: The practitioner starts by “pushing-lifting” the client’s leg so 

that the patient’s body moves cephalad. See Figure 1. 

• Knee/hip extension stage: Close to the end range, the therapist starts extending the knee 

and hip by pulling the leg in a caudad direction. A mild knee traction will result from 

this motion and the patient will start moving in a caudad direction. See Figure 2. 

• Hip Joint Play IR-ER: The therapist may also apply an IR and ER force during the 

Hip/knee flexion stage. See Figures 3 and 4. 

Notes 

• Start with a slow motion and narrow amplitude. Gradually, increase force and 

amplitude of movement. 

• Hip Traction w/Joint Play may be utilized as an assessment and a treatment tool.  

• To promote relaxation, the movements should be kept slow.  

• Always move within a painless range. 

 

Evaluation & Treatment 

• The Hip - Traction w/Joint Play technique may be utilized to assess for symmetry and 

quality/range of motion.  
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• If dysfunction, further assessment should be performed to determine its origin (E.g., 

hypertonicity, trigger points, lesions in individual or group of muscles or issues within 

ligaments, joint capsule, fascia, etc.). 

• Address the affected tissues. 

• Continuous reassessment should be performed. The subsequent techniques will be 

determined by the results of the assessments. 

 

 

Figure 1. Knee/hip flexion 

 

Figure 2. Knee/hip extension 
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Figure 3. Hip Joint Play IR 

 

Figure 4. Hip Joint Play ER 
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3.8.5.1.1 Shoulder Girdle - Scapular and GH Mobilization or Joint 
Play 

Hold 

• Scapular Mobilization: The practitioner holds the patient’s ipsilateral scapula with one 

hand (active hand), placing the other hand (supporting hand) anywhere around the 

shoulder/axilla area or on the Pectoralis major muscle. See Figure 5.  

• GH Joint Mobilization/Joint Play: The practitioner holds the ipsilateral humerus with 

one hand (active hand) and stabilizes the body (anterior or posterior aspects) with the 

other hand. See Figure 6. 

Action 

• Scapular Mobilization: Practitioner mobilizes the scapula using the active hand by 

applying a force in different directions (side to side, cephalad to caudad, oscillatory). 

The position of the scapula may be modified by abducting and/or rotating the shoulder 

(IR and ER). 

• GH Joint Mobilization/Joint Play: The role of the active hand holding the humerus is 

to mobilize the GH joint, while the other hand stabilizes the body (positioned on the 

scapula or on the Pecs major muscle). The glenohumeral mobilizations are performed 

by applying a force in different directions (traction, side to side, cephalad to caudad, 

oscillatory, etc.). Passive RoM exercises or Joint Play may also be performed using 

this hold. Like on land-based mobilizations, the position of the stable hand (on the 

anterior or posterior aspect of the body) will depend on the type of joint play or the 

direction of the mobilization. 

Notes 

• The practitioner should start with a slow motion and narrow amplitude. Gradually, 

increase force and amplitude of movement. 

• Scapular Mobilization and GH Joint Play may be utilized as an assessment and a 

treatment tool.  

• To promote relaxation, the movements should be kept slow.  

• The practitioner should always move within a painless range. 
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Evaluation & Treatment 

• Use the Scapular and GH Mobilization/Joint Play techniques to assess for symmetry 

and quality/range of motion.  

• If dysfunction, further assessment should be performed to determine its origin (E.g., 

hypertonicity, trigger points, lesions in individual or group of muscles or issues within 

ligaments, joint capsule, fascia, etc.). 

• The practitioner will address the affected tissues utilizing the most appropriate 

techniques. 

• Continuous reassessment should be performed. The subsequent techniques will be 

determined by the results of the assessments. 

 

 

Figure 5. Scapular Mobilization 

 

Figure 6. GH Joint Mobilization/Joint Play. 
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3.8.5.1.2 Cervical - P to A on TVPs, Bilateral and Unilateral 
Mobilizations 

Hold 

• Bilateral hold. The practitioner positions the tips of the 3rd, 4th, and 5th digits of both 

hands on the lamina groove and TVPs of C1 (or any other cervical vertebra). The right 

digits on the right TVP, the left digits on the left TVP. Less digits may be used if the 

practitioner has large hands, or if the patient is petit. See Figure 7. 

• For a more general hold the practitioner may use 3-4 digits positioned along the TVPs 

of 2 or more vertebrae at the same time. 

Action 

• Bilateral pressure: The practitioner applies bilateral force in the direction P to A. Then 

relaxes. The practitioner will repeat as many times as needed. The speed of execution 

and length of hold may be modified and adjusted to meet the patient’s needs.  

• Unilateral pressure: The practitioner applies force on one of the TVPs of a vertebra, 

pressing with one hand in the direction P to A, then relaxes the pressure. Next, the 

practitioner applies force on the other TVP of the same vertebra, pressing with the 

other hand. The practitioner repeats as many times as needed, creating a smooth 

movement flow. The speed of execution and length of hold may be modified and 

adjusted to meet the patient’s needs. 

• The digits should be repositioned to address the following vertebra or group of 

vertebrae (depending on the type of approach).  

Notes 

• The practitioner’s force should have a ripple effect on the patient’s body. Ideally, this 

input should travel smoothly, with fluidity and symmetry, and express through the 

neck, trunk, and limbs.  

• The practitioner should start with a slow motion and narrow amplitude. Gradually, 

increase force and amplitude of movement. 

• Cervical P to A on TVPs - Unilateral & Bilateral Mobilizations may be utilized as an 

assessment and a treatment tool.  

• To promote relaxation, the movements should be kept slow.  
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Evaluation & Treatment 

• The practitioner may utilize the Cervical P to A on TVPs unilateral & bilateral 

techniques to assess for symmetry and quality/range of motion.  

• If dysfunction, further assessment should be performed to determine its origin (E.g., 

hypertonicity, trigger points, lesions in individual or group of muscles or issues within 

ligaments, joint capsule, fascia, etc.). 

• The practitioner will address the affected tissues using the most appropriate techniques. 

• Continuous reassessment should be performed. The subsequent techniques will be 

determined by the results of the assessments. 

 

 

Figure 7. Cervical Mobilizations - P to A on TVPs 
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Chapter 4. RESULTS 

4.1 PASSIVE RANGE OF MOTION ASSESSMENTS 

Table 1 lists the values considered as Optimal Passive Range of Motion and the scale in degrees 

utilized in this research, for each one of the 25 joints or areas considered in this research. These 

values are commonly used in the medical field and follow the guidelines established by the 

Functional Movement Systems (FMS) in their Selective Functional Movement Assessment. 

 

Table 1. Optimal Passive Range of Motion values and scale in degrees. 

Optimal Passive Range of Motion Degrees
Scale in degrees 

0 = 0<5%, 1 = 5<25%, 2 = 25<50%, 3 = 50<75%, 4 = 75<100%

1. R Hip - Internal Rotation w/hip flexion 0 - 40˚, or a total arc of 80˚ 0 = 0<2˚, 1 = 2˚<10˚, 2 = 10˚<20˚, 3 = 20˚<30˚, 4 = 30˚<40˚

2. R Hip - External Rotation w/hip flexion 0 - 40˚, or a total arc of 80˚ 0 = 0<2˚, 1 = 2˚<10˚, 2 = 10˚<20˚, 3 = 20˚<30˚, 4 = 30˚<40˚

3. R Hip - Flexion w/knee flexion 0 - 125˚ 0 = 0<6˚, 1 = 6˚<30˚, 2 = 30˚<62˚, 3 = 62˚<94˚, 4 = 94˚<125˚

4. L Hip - Internal Rotation 0 - 40˚ 0 = 0<2˚, 1 = 2˚<10˚, 2 = 10˚<20˚, 3 = 20˚<30˚, 4 = 30˚<40˚

2. L Hip - External Rotation 0 - 50˚ 0 = 0<2˚, 1 = 2˚<10˚, 2 = 10˚<20˚, 3 = 20˚<30˚, 4 = 30˚<40˚

3. L Hip - Flexion 0 - 125˚ 0 = 0<6˚, 1 = 6˚<30˚, 2 = 30˚<62˚, 3 = 62˚<94˚, 4 = 94˚<125˚

7. R Knee - Flexion 0 - 140˚ 0 = 0<7˚, 1 = 7˚<35˚, 2 = 35˚<70˚, 3 = 70˚<105˚, 4 = 105˚<140˚

 8. L Knee - Flexion 0 - 140˚ 0 = 0<7˚, 1 = 7˚<35˚, 2 = 35˚<70˚, 3 = 70˚<105˚, 4 = 105˚<140˚

 9. R Ankle and Foot - Dorsiflexion 0 - 20˚ 0 = 0<1˚, 1 = 1˚<5˚, 2 = 5˚<10˚, 3 = 10˚<15˚, 4 = 15˚<20˚

10. R  Ankle and Foot - Plantar flexion 0 - 45˚ 0 = 0<2˚, 1 = 2˚<11˚, 2 = 11˚<22˚, 3 = 22˚<34˚, 4 = 34˚<45˚

 11. R Ankle and Foot - Inversion 0 - 30˚ 0 = 0<1˚, 1 = 1˚<7˚, 2 = 7˚<15˚, 3 = 15˚<22˚, 4 = 22˚<30˚

12. R  Ankle and Foot - Eversion 0 - 20˚ 0 = 0<1˚, 1 = 1˚<5˚, 2 = 5˚<10˚, 3 = 10˚<15˚, 4 = 15˚<20˚

 13. L Ankle and Foot - Dorsiflexion 0 - 20˚ 0 = 0<1˚, 1 = 1˚<5˚, 2 = 5˚<10˚, 3 = 10˚<15˚, 4 = 15˚<20˚

 14. L Ankle and Foot - Plantar flexion 0 - 45˚ 0 = 0<2˚, 1 = 2˚<11˚, 2 = 11˚<22˚, 3 = 22˚<34˚, 4 = 34˚<45˚

 15. L Ankle and Foot - Inversion 0 - 30˚ 0 = 0<1˚, 1 = 1˚<7˚, 2 = 7˚<15˚, 3 = 15˚<22˚, 4 = 22˚<30˚

 16. L Ankle and Foot - Eversion 0 - 20˚ 0 = 0<1˚, 1 = 1˚<5˚, 2 = 5˚<10˚, 3 = 10˚<15˚, 4 = 15˚<20˚

 17. Thoracic - Extension 0 - 20˚ 0 = 0<1˚, 1 = 1˚<5˚, 2 = 5˚<10˚, 3 = 10˚<15˚, 4 = 15˚<20˚

 18. Thoracic - Rotation to the R 0 - 35˚ 0 = 0<2˚, 1 = 2˚<9˚, 2 = 9˚<17˚, 3 = 17˚<26˚, 4 = 26˚<35˚

 19. Thoracic - Rotation to the L 0 - 35˚ 0 = 0<2˚, 1 = 2˚<9˚, 2 = 9˚<17˚, 3 = 17˚<26˚, 4 = 26˚<35˚

20. Cervical - Rotation to the R 0 - 80˚ 0 = 0<4˚, 1 = 4˚<20˚, 2 = 20˚<40˚, 3 = 40˚<60˚, 4 = 60˚<80˚

21. Cervical - Rotation to the L 0 - 80˚ 0 = 0<4˚, 1 = 4˚<20˚, 2 = 20˚<40˚, 3 = 40˚<60˚, 4 = 60˚<80˚

22. Cervical - Side bend to the R 0 - 45˚ 0 = 0<2˚, 1 = 2˚<11˚, 2 = 11˚<22˚, 3 = 22˚<34˚, 4 = 34˚<45˚

23. Cervical - Side bend to the L 0 - 45˚ 0 = 0<2˚, 1 = 2˚<11˚, 2 = 11˚<22˚, 3 = 22˚<34˚, 4 = 34˚<45˚

24. R Shoulder - External rotation w/90˚ abdudtion 0 - 90˚, or a total arc of 150˚ 0 = 0<4˚, 1 = 4˚<22˚, 2 = 22˚<45˚, 3 = 45˚<67˚, 4 = 67˚<90˚

25. L Shoulder -  External rotation w/90˚ abdudtion 0 - 60˚, or a total arc of 150˚ 0 = 0<3˚, 1 = 3˚<15˚, 2 = 15˚<30˚, 3 = 30˚<45˚, 4 = 45˚<60˚
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Table 2, 3 and 4 show the results of the PRoM assessments, prior and after the application 

of aquatic Osteopathy-Naprapathy techniques. These values were obtained by passively 

mobilizing the joints while the participant was floating in the water with the aids of neck and ankle 

floaters. The values were recorded using a scale from 0 to 4, as follows:  

0 = 0 < 20% of optimal passive range of motion 

1 = 5% < 25% of optimal passive range of motion 

2 = 25% < 50% of optimal passive range of motion 

3 = 50% < 75% of optimal passive range of motion 

4 = 75% < optimal passive range of motion 
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Table 2. Aquatic Assessment of Passive Range of Movement, prior and after the application 

of aquatic Osteopathy-Naprapathy techniques. First series of 4 weekly interventions. 

1. R Hip - Internal Rotation 0 2 0 2 0 2 1 2

2. R Hip - External Rotation 0 2 1 2 1 3 2 3

3. R Hip - Flexion 1 2 2 3 2 3 2 3

4. L Hip - Internal Rotation 0 1 0 1 0 1 0 1

5. L Hip - External Rotation 0 2 1 2 1 3 2 3

6. L Hip - Flexion 0 2 1 3 2 3 2 3

7. R Knee - Flexion 1 2 1 2 1 3 2 3

 8. L Knee - Flexion 0 2 1 2 1 3 2 3

 9. R Ankle and Foot - Dorsiflexion 0 0 0 1 0 1 0 1

10. R  Ankle and Foot - Plantar flexion 1 2 0 2 1 2 1 2

 11. R Ankle and Foot - Inversion 1 2 1 2 1 2 1 2

12. R  Ankle and Foot - Eversion 1 2 1 2 1 2 1 2

 13. L Ankle and Foot - Dorsiflexion 0 0 0 1 0 1 0 1

 14. L Ankle and Foot - Plantar flexion 0 2 0 2 1 2 1 2

 15. L Ankle and Foot - Inversion 1 2 1 2 1 2 1 2

 16. L Ankle and Foot - Eversion 1 2 1 2 1 2 1 2

 17. Thoracic - Extension 0 1 0 1 1 1 1 2

 18. Thoracic - Rotation to the R 0 2 1 2 1 2 1 2

 19. Thoracic - Rotation to the L 0 1 1 1 1 2 1 2

20. Cervical - Rotation to the R 0 2 1 2 1 2 1 3

21. Cervical - Rotation to the L 0 2 1 2 1 2 1 3

22. Cervical - Side bend to the R 0 1 0 2 1 2 1 2

23. Cervical - Side bend to the L 0 2 1 2 1 2 1 2

24. R Shoulder - External rotation w/90˚ abduction 1 2 1 2 1 2 1 2

25. L Shoulder - External rotation w/90˚ abduction 1 2 1 2 1 2 1 2

Total score / 100 9 42 18 47 23 52 28 55

Aquatic Assessment of Passive Movement
- prior and after each intervention -

Scale of 0 to 4 
0 = 0 < 5% of optimal passive range of motion

1 = 5% < 25% of optimal passive range of motion
2 = 25% < 50% of optimal passive range of motion
3 = 50% < 75% of optimal passive range of motion

4 = 75% < optimal passive range of motion

Prior and after 
the 1st 

intervention

Prior and after 
the 2nd 

intervention

First series of 4 weekly interventions

Prior and after 
the 3rd 

intervention

Prior and after 
the 4th 

intervention
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Table 3. Aquatic Assessment of Passive Range of Movement, prior and after the application 

of aquatic Osteopathy-Naprapathy techniques. Second series of 4 weekly interventions. 
 

1. R Hip - Internal Rotation 0 2 1 2 1 2 1 2

2. R Hip - External Rotation 2 3 2 3 3 4 3 4

3. R Hip - Flexion 2 3 2 3 2 3 3 3

4. L Hip - Internal Rotation 0 1 0 1 0 1 0 2

5. L Hip - External Rotation 2 3 2 3 2 3 2 4

6. L Hip - Flexion 2 3 2 3 2 3 2 4

7. R Knee - Flexion 3 3 3 3 3 3 3 3

 8. L Knee - Flexion 3 3 3 3 3 3 3 3

 9. R Ankle and Foot - Dorsiflexion 0 1 0 1 0 1 0 1

10. R  Ankle and Foot - Plantar flexion 2 3 2 3 2 3 3 3

 11. R Ankle and Foot - Inversion 1 2 1 2 1 2 2 3

12. R  Ankle and Foot - Eversion 1 2 1 2 1 2 1 2

 13. L Ankle and Foot - Dorsiflexion 0 1 0 1 0 1 0 1

 14. L Ankle and Foot - Plantar flexion 2 3 2 3 2 3 3 3

 15. L Ankle and Foot - Inversion 1 2 1 2 1 3 2 3

 16. L Ankle and Foot - Eversion 1 2 1 2 1 2 1 2

 17. Thoracic - Extension 1 2 1 2 1 2 1 2

 18. Thoracic - Rotation to the R 1 2 1 2 1 2 1 2

 19. Thoracic - Rotation to the L 1 2 1 2 1 2 1 2

20. Cervical - Rotation to the R 1 2 1 2 1 2 1 2

21. Cervical - Rotation to the L 1 2 1 2 1 2 1 2

22. Cervical - Side bend to the R 1 2 1 2 1 2 1 2

23. Cervical - Side bend to the L 1 2 1 2 1 2 1 2

24. R Shoulder - External rotation w/90˚ abduction 1 2 2 3 2 3 2 3

25. L Shoulder - External rotation w/90˚ abduction 1 2 1 2 1 2 1 2

Total score / 100 31 55 33 56 34 58 39 62

Aquatic Assessment of Passive Movement
- prior and after each intervention -

Scale of 0 to 4 
0 = 0 < 5% of optimal passive range of motion

1 = 5% < 25% of optimal passive range of motion
2 = 25% < 50% of optimal passive range of motion
3 = 50% < 75% of optimal passive range of motion

4 = 75% < optimal passive range of motion

Second series of 4 weekly interventions

Prior and after 
the 1st 

intervention

Prior and after 
the 2nd 

intervention

Prior and after 
the 3rd 

intervention

Prior and after 
the 4th 

intervention
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Table 4. Aquatic Assessment of Passive Range of Movement, prior and after the application 

of aquatic Osteopathy-Naprapathy techniques. Third series of 4 weekly interventions. 

 

1. R Hip - Internal Rotation 1 2 2 2 2 3 2 3

2. R Hip - External Rotation 3 4 3 4 3 4 3 4

3. R Hip - Flexion 3 4 3 4 3 4 3 4

4. L Hip - Internal Rotation 0 2 1 2 1 2 1 2

5. L Hip - External Rotation 2 4 2 4 3 4 3 4

6. L Hip - Flexion 2 4 3 4 3 4 3 4

7. R Knee - Flexion 3 4 3 4 3 4 3 4

 8. L Knee - Flexion 3 3 3 4 3 4 3 4

 9. R Ankle and Foot - Dorsiflexion 0 1 0 2 0 2 1 2

10. R  Ankle and Foot - Plantar flexion 3 3 3 3 3 3 3 4

 11. R Ankle and Foot - Inversion 2 3 2 3 3 3 3 3

12. R  Ankle and Foot - Eversion 1 2 1 2 1 2 2 2

 13. L Ankle and Foot - Dorsiflexion 0 1 0 1 0 2 0 2

 14. L Ankle and Foot - Plantar flexion 3 3 3 3 3 3 3 4

 15. L Ankle and Foot - Inversion 2 3 2 3 2 3 2 3

 16. L Ankle and Foot - Eversion 1 2 1 2 1 3 1 2

 17. Thoracic - Extension 1 2 1 3 1 2 2 3

 18. Thoracic - Rotation to the R 1 2 1 2 1 3 2 3

 19. Thoracic - Rotation to the L 1 2 1 2 1 3 2 3

20. Cervical - Rotation to the R 1 2 1 3 1 3 2 3

21. Cervical - Rotation to the L 1 2 1 2 1 2 2 3

22. Cervical - Side bend to the R 1 2 1 2 2 3 2 3

23. Cervical - Side bend to the L 1 2 1 3 2 3 2 3

24. R Shoulder - External rotation w/90˚ abduction 2 3 2 3 2 4 2 4

25. L Shoulder - External rotation w/90˚ abduction 1 2 1 3 2 3 2 3

Total score / 100 39 64 42 70 47 76 54 79

Passive Movement
- prior and after each intervention -

Scale of 0 to 4 
0 = 0 < 20% of optimal passive range of motion

1 = 5% < 25% of optimal passive range of motion
2 = 25% < 50% of optimal passive range of motion
3 = 50% < 75% of optimal passive range of motion

4 = 75% < optimal passive range of motion

Third series of 4 weekly interventions

Prior and after 
the 1st 

intervention

Prior and after 
the 2nd 

intervention

Prior and after 
the 3rd 

intervention

Prior and after 
the 4th 

intervention
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4.2 PD-SPECIFIC QUESTIONNAIRE RESULTS 

Table 5 shows the results of the questionnaires completed prior and after the first intervention and 

after the second and third series of 4 weekly interventions, respectively. The participant responded 

to the question How often do you experience the following? using the following scale:  

Never = 0,  Rarely = 1,  Occasionally = 2,  Frequently = 3,  All the time = 4 

 

Table 5. Record of common signs and symptoms associated with PD as perceived by the 

participant prior to the first intervention and after the first, second and third series of 4 weekly 

interventions. 

Symptoms associated with PD
How often do you experience the following?

Never = 0,   Rarely = 1,   Occasionally = 2,   Frequently = 3,   All the time = 4

Prior to the 1st 
intervention

After the 1st 
series of 

interventions

After the 2nd 
series of 

interventions

After the 3rd 
series of 

interventions

1. Tremor - Lower limbs 0 0 0 0

2. Tremor - Upper limbs 2 1 0 0

3. Tremor - Face (lip or jaw) 0 0 0 0

4. Stooped posture 4 4 3 2

5. Loss of balance 3 2 1 1

6. Body movements or expression become “smaller” (E.g., smaller stride/arm swing during 
walk, feet closer together, lower speech volume, etc.

3 2 1 1

7. Troubles with starting/finishing/linking movements or actions 1 1 1 1

8. Muscle rigidity - Legs (E.g., reduced mobility/flexibility, slowed movement, feet land flat on 
the floor when walking)

3 2 1 1

9. Muscle rigidity - Arms & Hands (E.g., smaller handprint, arm and hand movements are less 
precise/fluid)

3 2 2 1

10. Muscle rigidity - Trunk & Neck (reduced mobility, especially rotation) 4 3 2 1

11. Temporary, involuntary ability to move (E.g.,  “freezing” before starting a new task) 1 0 0 0

12. Mouth breathing, shallow breathing, constant yawning, lifting shoulders w/inhalation 4 4 3 3

13. Difficulty identifying or differentiating certain odours 3 3 3 4

14. Slower, slurred, hesitant or monotone speech, or voice starts strong and then fades 0 0 0 0

15. Problems with swallowing or chewing (saliva, liquids, or food) 1 1 1 0

16. Dry eyes (commonly caused by a low rate of blinking) 3 2 1 3

17. Gastrointestinal disorders and/or weight loss (E.g., constipation, bloating) 3 3 3 3

18. Bladder problems 4 3 3 2

19. Blood pressure problems (E.g., dizzy/lightheaded when standing) 4 3 2 2

20. Cognitive difficulties (E.g., slower thoughts or brain fog) 2 1 1 1

21. Depression 4 3 2 2

22. Fear or anxiety 3 3 3 2

23. Loss of motivation 4 2 2 2

24. Sleeping disorders 4 4 4 3

25. Energy loss or fatigue 4 3 3 3

Total score / 100 67 52 42 38
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Table 6 shows the results of the PD related questionnaire comparing the participant’s 

condition prior to the first and after the last (12th) intervention. 

 

Table 6. Common signs and symptoms associated with PD compared before and after the 12 

interventions (3 series of 4 weekly interventions), as perceived by the participant 3 days after the 

last intervention. 

1. Tremor - Lower limbs

2. Tremor - Upper limbs

3. Tremor - Face (lip or jaw)

4. Stooped posture

5. Loss of balance

6. Body movements or expression become “smaller” 

7. Troubles with starting/finishing/linking movements or actions

8. Muscle rigidity - Legs 

9. Muscle rigidity - Arms & Hands 

10. Muscle rigidity - Trunk & Neck 

11. Temporary, involuntary ability to move 

12. Mouth breathing, shallow breathing

13. Difficulty identifying or differentiating certain odours

14. Slower, slurred, hesitant or monotone speech, voice  fades

15. Problems with swallowing or chewing (saliva, liquids, or food)

16. Dry eyes (commonly caused by a low rate of blinking)

17. Gastrointestinal disorders and/or weight loss 

18. Bladder problems

19. Blood pressure problems

20. Cognitive difficulties 

21. Depression

22. Fear or anxiety

23. Loss of motivation

24. Sleeping disorders

25. Energy loss or fatigue

2

1

1

2

2

1

1

1

0

0

1

0

0

Signs and symptoms associated with PD
Compare the following aspects prior vs after the 3 series of 4 weekly interventions. Record using the following scale:

Much worse than prior to the intervention = -2   
Somewhat worse than prior to the intervention = -1

No noticeable changes after the intervention = 0
Mild improvement after the intervention = 1

Significant improvement after the intervention = 2

0

1

0

2

2

2

0

1

1

2

1

1
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Chapter 5. ANALYSIS 

5.1 PASSIVE RANGE OF MOTION RESULTS 

The Passive Range of Motion (PRoM) was assessed in 25 joints, before and after the application 

of Aquatic Osteopathy-Naprapathy techniques. A scale of 0 to 4, as explained on section 3.8.2 was 

utilized. Table 7 shows the results of the PRoM through the 12 interventions. The total PRoM 

score was obtained by adding the 25 individual PRoM scores, at the beginning and at the end of 

each intervention. Each total score was calculated out of 100. 

 

Table 7. PRoM results before and after the application of Aquatic Osteopathy-Naprapathy 

techniques along the three series of 4 weekly interventions. 

 

1. R Hip - Internal Rotation 0 2 0 2 0 2 1 2 0 2 1 2 1 2 1 2 1 2 2 2 2 3 2 3

2. R Hip - External Rotation 0 2 1 2 1 3 2 3 2 3 2 3 3 4 3 4 3 4 3 4 3 4 3 4

3. R Hip - Flexion 1 2 2 3 2 3 2 3 2 3 2 3 2 3 3 3 3 4 3 4 3 4 3 4

4. L Hip - Internal Rotation 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 2 0 2 1 2 1 2 1 2

5. L Hip - External Rotation 0 2 1 2 1 3 2 3 2 3 2 3 2 3 2 4 2 4 2 4 3 4 3 4

6. L Hip - Flexion 0 2 1 3 2 3 2 3 2 3 2 3 2 3 2 4 2 4 3 4 3 4 3 4

7. R Knee - Flexion 1 2 1 2 1 3 2 3 3 3 3 3 3 3 3 3 3 4 3 4 3 4 3 4

 8. L Knee - Flexion 0 2 1 2 1 3 2 3 3 3 3 3 3 3 3 3 3 3 3 4 3 4 3 4

 9. R Ankle and Foot - Dorsiflexion 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 2 0 2 1 2

10. R  Ankle and Foot - Plantar flexion 1 2 0 2 1 2 1 2 2 3 2 3 2 3 3 3 3 3 3 3 3 3 3 4

 11. R Ankle and Foot - Inversion 1 2 1 2 1 2 1 2 1 2 1 2 1 2 2 3 2 3 2 3 3 3 3 3

12. R  Ankle and Foot - Eversion 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 2 2

 13. L Ankle and Foot - Dorsiflexion 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 2 0 2

 14. L Ankle and Foot - Plantar flexion 0 2 0 2 1 2 1 2 2 3 2 3 2 3 3 3 3 3 3 3 3 3 3 4

 15. L Ankle and Foot - Inversion 1 2 1 2 1 2 1 2 1 2 1 2 1 3 2 3 2 3 2 3 2 3 2 3

 16. L Ankle and Foot - Eversion 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 3 1 2

 17. Thoracic - Extension 0 1 0 1 1 1 1 2 1 2 1 2 1 2 1 2 1 2 1 3 1 2 2 3

 18. Thoracic - Rotation to the R 0 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 3 2 3

 19. Thoracic - Rotation to the L 0 1 1 1 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 3 2 3

20. Cervical - Rotation to the R 0 2 1 2 1 2 1 3 1 2 1 2 1 2 1 2 1 2 1 3 1 3 2 3

21. Cervical - Rotation to the L 0 2 1 2 1 2 1 3 1 2 1 2 1 2 1 2 1 2 1 2 1 2 2 3

22. Cervical - Side bend to the R 0 1 0 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 2 3 2 3

23. Cervical - Side bend to the L 0 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 3 2 3 2 3

24. R Shoulder - External rotation w/90  ̊abduction 1 2 1 2 1 2 1 2 1 2 2 3 2 3 2 3 2 3 2 3 2 4 2 4

25. L Shoulder - External rotation w/90  ̊abduction 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 3 2 3 2 3

Total score / 100   9 42 18 47 23 52 28 55 31 55 33 56 34 58 39 62 39 64 42 70 47 76 54 79

First series of 4 weekly interventions

Prior and after 
the 1st 

intervention

Prior and after 
the 2nd 

intervention

Prior and after 
the 3rd 

intervention

Prior and after 
the 4th 

intervention

Second series of 4 weekly interventions

Prior and after 
the 1st 

intervention

Prior and after 
the 2nd 

intervention

Prior and after 
the 3rd 

intervention

Prior and after 
the 4th 

intervention

Third series of 4 weekly interventions

Prior and after 
the 1st 

intervention

Prior and after 
the 2nd 

intervention

Prior and after 
the 3rd 

intervention

Prior and after 
the 4th 

intervention

Joints or areas assessed

Aquatic Assessment of Passive Range of Motion prior and after each intervention
Scale of 0 to 4 

0 = 0 < 5% of optimal passive range of motion, 1 = 5% < 25% of optimal passive range of motion, 2 = 25% < 50% of optimal passive range of motion, 3 = 50% < 75% of optimal passive range of motion, 4 = 75% < optimal passive range of motion
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Figure 8 shows the total PRoM scores obtained at the beginning and at the end of each one 

of the 12 interventions. We can observe that in all cases, an improvement on the total PRoM was 

noticed after each Aquatic Osteopathy-Naprapathy intervention.  

 

Figure 8. Total PRoM results obtained at the beginning and at the end of each intervention. 

 
In addition to the short-term results, it would also be important to observe the mid and long-

term effects of these interventions. In this regard, Figure 8 shows a significant and gradual increase 

in the PRoM values recorded prior to the application of Aquatic Osteopathy-Naprapathy 

techniques, at the beginning of each series of 4 weekly interventions and at the beginning of the 

last intervention. The initial value was 9/100 and the last one 54/100. These results, in combination 

with the PD-specific questionnaire results, could potentially be reflected in an improvement in 

certain PD related symptoms, such as muscle rigidity and fatigue.  

To finish with the analysis of PRoM values prior to the application of Aquatic Osteopathy-

Naprapathy techniques, Figure 9 shows the following:  

• At the beginning of the first intervention all the 25 joints assessed exhibited PRoM values 

under 25% of what is considered to be an optimal range.  
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• At the beginning of the second series of 4 weekly interventions, 17 joints exhibited values 

under 25% of optimal PRoM, 6 joints exhibited a value between 25<50% of the optimal 

PRoM, and 2 joints exhibited a value between 50<75% of the optimal PRoM. 

• At the beginning of the third series of 4 weekly interventions 14 joints exhibited values 

under 25% of optimal PRoM, 5 joints exhibited a value between 25<50% of the optimal 

PRoM, and 6 joints exhibited a value between 50<75% of the optimal PRoM. 

• At the beginning of the last intervention, 4 joints exhibited values under 25% of optimal 

PRoM, 12 joints exhibited a value between 25<50% of the optimal PRoM, and 9 joints 

exhibited a value between 50<75% of the optimal PRoM. 

 

Figure 9. PRoM results at the beginning of the first, second and third series of 4 weekly 

interventions, as well as at the beginning of the last intervention. 
 

Regarding the PRoM values recorded after the application of Aquatic Osteopathy-

Naprapathy techniques, Figure 10 shows the following: 
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• At the end of the first intervention, 6 joints exhibited PRoM values under 25% of optimal 

range and 19 joints exhibited a value between 25<50% of the optimal PRoM.  

• At the end of the first series of 4 weekly interventions, 3 joints exhibited values under 25% 

of optimal PRoM, 14 joints scored a value between 25<50% of the optimal PRoM, and 8 

joints scored a value between 50<75% of the optimal PRoM. 

• At the end of the second series of 4 weekly interventions, 2 joints scored values under 25% 

of optimal PRoM, 12 joints scored between 25<50% of the optimal PRoM, 8 joints between 

50<75% of the optimal PRoM, and 3 joints between 75<100% of the optimal PRoM. 

• At the end of the last intervention, none of the joints exhibited values under 25% of optimal 

PRoM, 5 joints exhibited a value between 25<50% of the optimal PRoM, 11 joints between 

50<75% of the optimal PRoM, and 9 joints between 75<100% of the optimal PRoM. 

 

Figure 10. PRoM results at the end of the first intervention and at the end of the first, second 

and third series of 4 weekly interventions. 
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Finally, Figure 11 shows the total PRoM scores obtained at the beginning and at the end of 

each series of 4 weekly interventions. 

 

Figure 11. PRoM results at the beginning and at the end of each series of 4 weekly 

interventions. 

5.2 PD-SPECIFIC QUESTIONNAIRES 

The participant recorded the frequency at which he experienced common features of PD using a 

scale of 0 to 4, as described in section 3.8.1. The PD-specific questionnaire was used to record his 

perceived condition prior to the first intervention and at the end of the first, second and third series 

of 4 weekly interventions. The total value of each PD-specific questionnaire ranges from 0 to 100, 

with a higher value indicating a higher frequency of PD related signs and symptoms. 

Table 8 shows the results of the PD-specific questionnaires. The darkest tone of green was 

utilized to indicate improvement of 3 score values. Two lighter tones of green indicate 
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improvement of 2 and 1 score values. No highlighting indicates no change in score values and 

light red shows a relapse of one value.  

 

 

Table 8. Record of common signs and symptoms associated with PD as perceived by the 

participant prior to and after each of the three series of 4 weekly interventions. 

Signs and symptoms associated with PD
How often do you experience the following?

Never = 0,   Rarely = 1,   Occasionally = 2,   Frequently = 3,   All the time = 4

Prior to the 1st 
intervention

After the 1st 
series of 

interventions

After the 2nd 
series of 

interventions

After the 3rd 
series of 

interventions

1. Tremor - Lower limbs 0 0 0 0

2. Tremor - Upper limbs 2 1 0 0

3. Tremor - Face (lip or jaw) 0 0 0 0

4. Stooped posture 4 4 3 2

5. Loss of balance 3 2 1 1

6. Body movements or expression become “smaller” (E.g., smaller stride/arm swing during walk, 
feet closer together, lower speech volume, etc.

3 2 1 1

7. Troubles with starting/finishing/linking movements or actions 1 1 1 1

8. Muscle rigidity - Legs (E.g., reduced mobility/flexibility, slowed movement, feet land flat on the 
floor when walking)

3 2 1 1

9. Muscle rigidity - Arms & Hands (E.g., smaller handprint, arm and hand movements are less 
precise/fluid)

3 2 2 1

10. Muscle rigidity - Trunk & Neck (reduced mobility, especially rotation) 4 3 2 1

11. Temporary, involuntary ability to move (E.g.,  “freezing” before starting a new task) 1 0 0 0

12. Mouth breathing, shallow breathing, constant yawning, lifting shoulders w/inhalation 4 4 3 3

13. Difficulty identifying or differentiating certain odours 3 3 3 4

14. Slower, slurred, hesitant or monotone speech, or voice starts strong and then fades 0 0 0 0

15. Problems with swallowing or chewing (saliva, liquids, or food) 1 1 1 0

16. Dry eyes (commonly caused by a low rate of blinking) 3 2 1 3

17. Gastrointestinal disorders and/or weight loss (E.g., constipation, bloating) 3 3 3 3

18. Bladder problems 4 3 3 2

19. Blood pressure problems (E.g., dizzy/lightheaded when standing) 4 3 2 2

20. Cognitive difficulties (E.g., slower thoughts or brain fog) 2 1 1 1

21. Depression 4 3 2 2

22. Fear or anxiety 3 3 3 2

23. Loss of motivation 4 2 2 2

24. Sleeping disorders 4 4 4 3

25. Energy loss or fatigue 4 3 3 3

Total score / 100 67 52 42 38
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Out of the 25 aspects considered in the PD-specific questionnaire, muscle rigidity at the 

level of the spine (trunk and neck) showed the highest improvement, going from a frequency of 

“all the time” prior to the first intervention to “rarely” a few days after the last intervention. This 

represents a drop of 3 values, from 4 to 1.  

A significant improvement (drop of 2 values) was noticed in the following aspects: 

• Tremor (upper limbs) improved from “occasionally” to “never”. 

• Stooped posture, depression, loss of motivation, bladder and blood pressure 

problems improved from “all the time” to “occasionally”. 

• Loss of balance, body movements or expressions become “smaller”, muscle rigidity 

(upper and lower appendicular) improved from “frequently” to “rarely”. 

Also, a mild improvement (decrease of one value) was reported in the following aspects: 

• Freezing and problems with swallowing improved from “rarely” to “never” 

• Breathing dysfunctions (shallow, mouth breathing, yawning, etc.), sleeping 

disorders and energy loss or fatigue improved from “all the time” to “frequently” 

• Cognitive difficulties improved from “occasionally” to “rarely”. 

• Fear or anxiety improved from “frequently” to “occasionally”. 

No change was reported in the following aspects: 

• Tremor in lower limbs or face, and slower, slurred, hesitant or monotone speech or 

voice starting strong and then fading were reported as “never”. 

• Gastrointestinal disorders or weight loss was reported as “frequently”. 

• Dry eyes values started as “frequently”, and changed subsequently to 

“occasionally”, then “rarely”, and finished with “frequently” again. 

A relapse of one value was noticed in the following aspect: 
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• Difficulty identifying or differentiating certain odors changed from “frequently” to 

“all the time”. 

The participant was asked to compare his condition prior to the first and a few days after 

the last intervention. Table 9 shows the reported data. A dark green indicates a significant 

improvement on the PD related features, a lighter green indicates a mild improvement, and no 

color indicates no change in the condition.  

 

Table 9. Comparison of PD related condition, prior to and a few days after the 12 

interventions. 

1. Tremor - Lower limbs

2. Tremor - Upper limbs

3. Tremor - Face (lip or jaw)

4. Stooped posture

5. Loss of balance

6. Body movements or expression become “smaller” 

7. Troubles with starting/finishing/linking movements or actions

8. Muscle rigidity - Legs 

9. Muscle rigidity - Arms & Hands 

10. Muscle rigidity - Trunk & Neck 

11. Temporary, involuntary ability to move 

12. Mouth breathing, shallow breathing

13. Difficulty identifying or differentiating certain odours

14. Slower, slurred, hesitant or monotone speech, voice  fades

15. Problems with swallowing or chewing (saliva, liquids, or food)

16. Dry eyes (commonly caused by a low rate of blinking)

17. Gastrointestinal disorders and/or weight loss 

18. Bladder problems

19. Blood pressure problems

20. Cognitive difficulties 

21. Depression

22. Fear or anxiety

23. Loss of motivation

24. Sleeping disorders

25. Energy loss or fatigue

Signs and symptoms associated with PD
Compare the following aspects prior vs after the 3 series of 4 weekly interventions. Record using the following scale:

Much worse than prior to the intervention = -2   
Somewhat worse than prior to the intervention = -1

No noticeable changes after the intervention = 0
Mild improvement after the intervention = 1

Significant improvement after the intervention = 2
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2

2

0

1

1
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1
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0
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0
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The data contained in table 9 shows: 

• Significant improvement in posture, balance, amplitude of body movements or 

expressions, muscle rigidity (trunk and neck), bladder and blood pressure problems, 

as well as motivation. 

• Mild improvement in tremor (upper limbs), muscle rigidity (upper and lower 

limbs), freezing, breathing, swallowing, cognitive disorders, depression, fear or 

anxiety, sleeping disorders and energy loss or fatigue. 

• No change was reported on the continuity of movements (starting/finishing/linking 

actions), identifying odors, dry eyes, and gastrointestinal disorders. 

o It’s important to note that tremor (face and lower limbs) and trouble with 

speech were not symptoms the participant experienced with the disease.  

The results of this study resonate with Nelson’s conclusion on "The effects of rigidity on 

energy expenditure during walking in Parkinson Disease". The improvement in energy loss or 

fatigue reported by the participant after 3 series of 4 weekly interventions may be correlated to the 

significant improvement in muscle rigidity.1  

5.3 ADDITIONAL OUTCOMES 

In addition to the above-mentioned outcomes, the participant reported improvement in 

social and psychophysiological aspects that were not considered on the PD specific questionnaires. 

In his own words, “Improvement in flexibility and movement along with less rigidity and pain has 

increased my ability to participate in various activities. Even my singing voice has improved. My 

SAD symptoms were greatly reduced. I have a more positive outlook regarding my relationship 

with others.” The participant also mentioned: “The timing could not have been better. My SAD 

effects were building up and I was bored to death with home workouts. The treatments were a 
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palace of peace, mentally as well as physically helpful. It has also given me a better understanding 

of body movement and increased awareness of when I am not using it in a healthy way.” 

5.4 EVALUATION OF THE STUDY 

Although the results of this study indicate promise for the application of Aquatic Osteopathy-

Naprapathy techniques for the successful treatment and management of PD related signs and 

symptoms. Scaling the research to a large number of participants is critical to verifying the positive 

outcomes. The primary strength of this study is that, to the knowledge of the researcher, there are 

no previous studies evaluating the effects of Aquatic Osteopathy-Naprapathy techniques on PD. 

The primary weakness of this study is that other factors could have influenced the results. PD is a 

multidimensional condition including physiological, psychological and social components. 

Finally, the possibility of a placebo effect could also be considered. 

5.5 LIMITATIONS 

The biggest limitation of this research was the limited research evaluating the effects of Aquatic 

Osteopathy and the non-existence of research evaluating the effects of Aquatic Naprapathy 

Therapy. Access to a larger amount of scientific literature related to the effects of Aquatic 

Osteopathy and Naprapathy on PD would have been useful for a better understanding of the subject 

and for a better definition of the objectives in this study. In addition, full-time access to a therapy 

pool would have allowed for a greater number of participants. 

5.6 SUGGESTIONS FOR FUTURE RESEARCH 

Further large-scale investigation conducted over a longer period would contribute additional data 

on the effects of Aquatic Osteopathy-Naprapathy Therapy.  



 

 45 

The PD specific questionnaires, PRoM assessments and some of the Aquatic Osteopathy-

Naprapathy techniques utilized in this research were developed specifically for the purpose of this 

study. Regarding these new tools, it would be useful to: 

• Establish consensus on the most affective Aquatic Osteopathy-Naprapathy techniques for 

the purpose of managing and improving PD and other conditions.  

• Establish consensus on the most appropriate aspects to be considered in the PD-specific 

questionnaires. 

• Conduct further research with the objective of identifying the most relevant joints and areas 

to determine PRoM values. Different choices of joints or areas to be assessed could be 

adapted to different populations, determined by age, gender, severity of PD related 

features, health history, etc.  

• Utilize the values of PRoM obtained during the Aquatic assessments to track the evolution 

of the PD related signs and symptoms.  

• Conduct further research on the effects of improving PRoM values on PD related features. 

In addition, these studies could also consider aspects that are not directly related or are 

seemingly unrelated to PD. 
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Chapter 6. CONCLUSION 

Effects of Aquatic Osteopathy-Naprapathy Therapy on PD 

The results of this study indicate there is promise for incorporating Aquatic Osteopathy-

Naprapathy Therapy in the treatment of PD. 

The twelve Aquatic Osteopathy-Naprapathy interventions were correlated with significant 

improvement in the participant’s overall PD related condition and Passive Range of Motion. As 

demonstrated in previous research,1 this study suggests that the improvement in energy loss or 

fatigue reported by the participant may be correlated to a significant improvement in muscle 

rigidity. 

In addition to the above-mentioned PD related outcomes, the participant reported 

improvement in various social, psychological and physiological aspects that were not considered 

on the PD specific questionnaires. In this sense, previous research has suggested the effect of 

hydrotherapy “is also reflected in non-motor domains, since improving domains such as physical 

discomfort and mobility can influence psychological and emotional aspects”.2 

Techniques, PD-specific Questionnaire and PRoM assessment 

The PD-specific questionnaires, PRoM assessments and Aquatic Osteopathy-Naprapathy 

techniques utilized in this research were developed for the purpose of this study. These new tools 

may be utilized to complement existing PD protocols, helping patients and caregivers visualize the 

state and evolution of the condition, and assisting manual therapists and other health practitioners 

in the processes of assessing, treating, evaluating the effectiveness of a particular protocol or 

intervention, and designing more efficient middle and long-term programs and treatment plans. 
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APPENDIX 2: PARTICIPANT’S CONSENT AND INTAKE FORM 
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APPENDIX 3: QUESTIONNAIRES 
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Note by the author: The correct total value is 42, not 35. 
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