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         ABSTRACT 

           This research is a comparative assessment study of the effects of a ten-week 

intervention of a Pilates therapeutic model (PTM) on twenty-eight subjects, attending 

two sessions per week at a professional Pilates studio in Sydney, Australia. It explores 

the relationship between body systems in the process of returning to health; the further 

development and on-going maintenance of a balanced organism through the 

investigation of historically specific indications of Pilates philosophy, evolved Pilates 

repertoire, understanding, and standards of current practice.  

           The presentation of expanded principles, complimentary approaches and new and 

improved methodologies, provides the modus operandi for this holistic study; the PTM 

resolving activity limitations and pain associated with movement control issues, 

restrictions and pathologies in five specific areas that commonly present to the Pilates 

studio: 1) Knee; 2) Hip; 3) Low back; 4) Kyphosis/Scoliosis; 5) Neck/Shoulder.  

           Data were gathered using a diverse portfolio of qualitative and quantitative 

methods and analyzed through a semi-triangulated approach. Through client 

observations and interactions, reliable source technology and client feedback, each 

category/condition provided a different perspective on the common theme of 

dysfunction. Combined sources of information identified common themes of within-case 

and cross-case analysis.  

           Outcome measures indicate that a return to health is co-dependent on an 

integrated functioning of all body systems.  

           Improvement in pelvic range of motion (ROM) was observed to correlate with 

changes in other physical factors, including the redistribution of force to the spine, 

congruency of joint capsules and release of fascial alterations; resolving pain, restrictions 

and presenting pathologies.     
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            The holistic nature of this study highlighted the essential relationship between 

structure and function; how biopsychosocial factors reproduce symptoms and 

impairments. When underlying issues, for example, thought patterns, emotions, feelings, 

memory of trauma, habits, hereditary, inner and outer stressors, posture, and subsequent 

fascial alterations are addressed, change in structure and function is also observed and 

experienced.  

           Through an integrative approach to improved functioning of all body systems, a 

systematic prophylaxis in structure is achieved. A paradigm shift in understanding is 

expressed, with new terminology informing and guiding the practitioner to a renewal of 

practice in Pilates for rehabilitation.  

           This thesis also expands upon a number of contentions in the current Pilates 

Method, for example, abdominal narrowing versus abdominal bracing and stability 

versus mobility. The modern definition of the core/centre is also reviewed, detailing 

important considerations for balanced function, teaching and learning.  

           Through the osmosis of past experience and present insight into the multi-

functional role of the connective tissue/fascial system, this research seeks to clarify, 

qualify and challenge current understanding, shedding new light through new 

approaches; providing evidence for professional ‘best practice’, ongoing discussion, and 

recommendations for further research.                     
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                                        Chapter 1 - Introduction 
 
 

Return to Health - A Historical Perspective 

           The founder of the Pilates method of exercise, J. H. Pilates, authored two 

publications, Return to Life Through Contrology (Pilates, 1945) and Your Health 

(Pilates, 1934). In Return to Life Through Contrology, Joseph Pilates analyses the 

various forms of physical exercise practiced by ancient world cultures; acknowledges 

that the term ‘Contrology’ has been employed to designate the processes by which 

control of the bodily powers is secured; the desire of men and women to become more 

complete, vigorous and healthy has existed in all ages; ‘Contrology is by no means a 

new thing, having been employed in every age’ (Pilates, 1945, p.139).  

            In Your Health, Pilates refers to health as ‘physical perfection, man’s inherited 

birthright; a perfect balance of body and mind, with all the physical and mental powers 

for attaining the ultimate goal of health and happiness’ (Pilates, 1934, p. 3).      

           According to the World Health Organisation, ‘Health is a state of complete 

physical, mental and social well-being and not merely the absence of disease or 

infirmity’ (WHO, 1946, p. 100). The absence or presence of health therefore, may be 

found in the mental, physical, emotional, internal, external. All that we think, all that we 

speak, all that we do, all that we feel, so we are (Yajur Veda, 1000 BC). 

           An imbalance in body functioning produces disease or a loss of homeostasis. To 

preserve health or cure disease, the body has to be treated as a whole, not simply a 

collection of unrelated parts (Hippocrates, 400 BCE a). Homeostasis is achieved and 

maintained through the co-operative working of all body systems and their affects 

(Marieb & Hoehn, 2007).  

           In the closing historical review of Pilates’ seminal work, Return to Life, Pilates 

states, ‘medicine and science must necessarily remain empirical to a great extent, 

waiting for new light that shall bring out those elemental truths which have (been) 

instinctively seized upon by virtually all primitive cultures for centuries’ (Pilates, 1945, 

p.148).                                                                                                                                                                                                                                                                              
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           The following chapters attempt to provide insights into the human condition, 

detailing how an innovative, holistic Pilates therapeutic model (PTM) returns the human 

body to wholeness.                                                                              

Significance of the Study 

           Pilates is known for its ability to condition abdominal muscles in healthy people 

and alleviate low back pain. However, a study by the Australian Government Health 

Department concluded ‘the effectiveness of Pilates for the improvement of health 

outcomes in people with any clinical condition is uncertain’ (Baggoley, 2015, p. 10).  

           A study by Wells et al. (2014) evaluated the effectiveness of Pilates exercise in 

people with chronic low back pain (CLBP), through a systematic review of 14 

randomized controlled trials (RCTs). Data synthesis found that Pilates exercise offers 

greater improvements in pain and functional ability compared to usual care and physical 

activity in the short term. The authors did not rule out the possibility of Pilates exercise 

offering superior short-term benefit over other forms of exercise. However, they did 

confirm that Pilates exercise offers equivalent improvements to massage therapy and 

other forms of exercise; recommending future research to investigate the relative 

effectiveness of Pilates exercise to different forms of exercise. 

           In a recent study by Paungmali et al. (2016), increases in tissue blood flow (TBF) 

and lumbopelvic stability (LPS) were reported following an intervention of lumbopelvic 

core stabilization training (LPST) in patients with chronic non-specific low back pain. 

The study proposes that increased TBF may be one clinical reason why patients’ pain 

symptoms and LPS levels improved. Increasing evidence suggests that LPST provides 

beneficial effects in the treatment of low back pain. 

           The purpose of the present study was to provide research evidence on the effects 

of a holistic Pilates therapeutic model (PTM), with the main aim of improving the 

various health conditions that commonly present to the Pilates studio. 
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Through a systematic investigation of the influence of function on structure, specific 

underlying body system imbalances were identified, along with the complementary 

methods that were applied to successfully resolve them.  

           This is important, because identifying and treating structural pathologies alone 

may not guarantee a lasting resolve of the presenting condition. Assessment, 

observation, dialogue, palpation, data collection and analysis, as well as on-the-spot 

intuition were utilized to effectively identify imbalances and inform practice; assisting 

with the characterization of functions as they pertain to structure.  

           Through a paradigm shift in the way in which we view, respond to, and re-educate 

the individual, specific holistic approaches were effectively applied to individual case 

studies, facilitating positive change in presenting pathologies and restrictions, 

integrating structure with balanced function.  

Isacowitz defines Pilates as: 

       ...a mind-body system that, unlike many forms of physical fitness, not    

          only addresses the quantifiable aspects of human movement, such as strength,  

          ROM and endurance, but also looks at awareness, balance, control, efficiency,    

          function, and harmony.  In so doing, stabilization is developed, posture refined,  

          mechanics of movement improved, muscle recruitment patterns re-educated,  

          function and well-being are reinforced.  Pilates can and will improve every  

          aspect of your life (Isacowitz, 2006, p. 4).                                                                                              

This understanding is further substantiated in the outcome measures of the present study, 

and as evidenced in documented secondary research.  

           The significance of this study lies in the mechanisms of action (MA) and positive 

response, as evidenced in the application and results of an original PTM. This model 

successfully integrates complementary therapies to produce a new, contemporary Pilates 

approach to achieving holistic health and wellbeing.     
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           According to Davis (2009), there are several components to human health, and 

several more complementary therapies employed to assist in restoring health. The 

essential components of health have been identified by the WHO (1978) as: 

       …care wherein people are viewed in totality within a wide ecological spectrum   

           and which emphasizes the view that ill health or disease is brought about by an     

           imbalance, or disequilibrium of a person in his or her total ecological system  

           and not only by the causative agent and pathogenic evolution (as cited in Davis,  

           2009, p. 33).  

           The researcher’s professional experience and observations in Pilates studio 

practice, assisted the identification of six key areas essential to achieving and 

maintaining health. Individually, they may go unnoticed, collectively however, they 

highlight the important link between mind, body and spirit; stimulating the individual’s 

intrinsic ability to heal and re-educate the human body to wholeness.  

          The Six Key Essentials to Health correlate with Davis’ view of a holistic, 

complementary approach to healing, and are utilized in this study to demonstrate how a 

complete return to wholeness can be actively achieved within a new PTM (table 1.1). 

 
Table 1.1 Pilates Therapeutic Model - Six Key Essentials to Health  

 
1. Physiology          –       Optimal Function of Human Organism 

 
2. Biomechanics     –       Neuromusculoskeletal Balance 

 
3. Fascia                 –       Trigger & Topographic Point Release 

  
       4.   Nutrition             –       Balanced Diet & Hydration 
        
       5.   Psychology         –       Mental & Emotional Balance  
        
       6.   Vitality               –        Life Body/Breath; Postural Energy Pts. & Meridians 

        (A Evans, 2015)                                                                                

            

           The Six Key Essentials to Health are further complemented by Six Expanded 

Pilates Principles (table 1.2). They do not replace the original principles, but build upon 

them to provide a specific focus and understanding of the process of integrating structure 

with balanced function.  
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           Holistically, the present study has identified and utilized the expanded principles 

to provide specific methodology for achieving a balanced, integrated approach to the 

return to health. ‘The way in which we define certain elements of the work (Pilates) and 

describe the movements, may change as new research is conducted and modern 

terminology is created’ (Isacowitz, 2006, p. 5).          

Table 1.2 Evolution of Pilates Principles 

Original Principles            Expanded Principles 
 
1. Concentration                  Co-ordination (breath, core, movement) 
 
2. Centering                         Core activation (breath, mind, core) 
 
3. Control                             Posture & Position (breath, upper & lower extremities) 
 
4. Precision                          Proprioception (breath/movement integration) 
 
5. Flow                                 Rhythm (breath, alignment, movement) 
 
6. Breathing                         Vitality (mind, body, spirit in harmony) 

(H Tardent, 2005, p. 6)           (A Evans, 2015) 
            

           Joseph Pilates originally developed eight principles for his method of exercise: 

concentration, centering, control, precision, flowing movement, breathing, isolation and 

routine (Pilates, 1934). Over time, with the evolution of the Pilates method, the Pilates 

principles have, by and large, been reduced from eight to six; each principle being open 

to interpretation and taught according to various Pilates schools of thought.  

           Knowledge of Pilates and its implications for fitness, performance, rehabilitation 

and injury prevention has continued to grow over the past several decades. Increased 

understanding of biomechanics, the neuromuscular system, and important functioning 

of the myofascial system, warrants an assessment of why and how Pilates works.  

           ‘The nervous system controls and coordinates all organs and structures of the 

human body’ (Gray's Anatomy, 29th ed., p. 4). Expanded principles provide for this, 

encouraging a systematic approach to practice through integrated breathing in order to 

achieve core activation, position, posture, alignment and movement, with rhythm and 

enhanced motor control facilitating the organism’s intrinsic ability to return to 

wholeness.                                                                                                                                     
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Secondary Research   

           Previous research shows that in chronic, unresolved back pain populations, 

Pilates-based exercise can be more efficacious than usual patient care (Rydeard et al., 

2006).  Anderson (2007) states that ‘Pilates has an innate way of facilitating trunk 

organization at a subconscious level, allowing the individual to explore and assimilate a 

more efficient control of the trunk’ (cited in Davis, 2009, p. 249).                                                                     	

											Anderson concludes that Pilates is a successful intervention for various diagnoses 

in people of all ages; asserting, two basic assumptions: 1) movement exists within each 

person, and 2) ability to heal lies within the individual, and that ‘ongoing studies will 

add to our understanding of the mechanisms of action that support theses assumptions’ 

(cited in Davis, 2009, p. 255).	

          It is interesting to observe that Pilates practitioners and clinicians in general, may 

take a more structural approach to solving musculoskeletal imbalances, relying on their 

own finite knowledge of anatomy and biomechanics to resolve dysfunctions in the 

human movement system. In clinical practice however, and as demonstrated by Dr 

Vladamir Janda, we find that the functional approach recognizes unseen mechanisms 

related to the function of the neuromuscular system (Page et al., 2010). 	

           Janda posited that motor function must be considered with respect to the three 

inter-dependent neuro-musculo-articular systems.  Instead of emphasizing 

musculoskeletal mobility and strength, Janda focused on neuromotor control and 

locomotor system functional stability. Janda’s thesis was that any dysfunction of the 

joints, muscles, or nervous system would be reflected in the quality of function of others, 

both locally and globally; highlighting that characteristic patterns of impaired movement 

provide clues to the presence of imbalance (Morris et al., 2006).    

           From the biomechanical point of view, it is repeated movements and prolonged 

postures that contribute to movement impairments by causing, what Dr Shirley 

Sahrmann refers to as, directional susceptibility to movement (DSM) and relative 

flexibility (RF) (Sahrmann, 2002).     
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In the present research study, the importance of mobilizing tight structures, as opposed 

to exclusively stabilizing weak or hypermobile ones, formulates part of the paradigm 

shift in how clinicians may view and educate the client.  

           While the identification of movement faults and imbalances is essential to the 

reprogramming of structure, based on the researcher’s experience, it is the holistic view 

of the client as a representation of the body systems, viz. the sum of its parts, that has 

proved to be integral to the integration of balanced function and structure. As it was 

found in each case study group, un-resolved, biopsychosocial (Engel, 1977) issues can 

facilitate weakness, tightness, and/or an ongoing predisposition to pain and dysfunction.  

           When body system imbalances are identified and rebalanced, along with mental 

attitude and activities of daily living (ADL), including sleeping patterns/postures, a 

balanced integration of structure and function was observed; the client reporting a return 

to complete health, with an increase in vitality and overall well-being. According to 

Comerford and Mottram:	

           Identifying and classifying movement faults is fast becoming the cornerstone 

           of contemporary rehabilitative neuromusculoskeletal practice (Comerford & 

           Mottram  2011; Fersum  et al.,  2010;  Sahrmann,  2002).  In  recent  years, 

           clinicians  and  researchers have  described  movement  faults  and  used many 

           terms to describe  these  aberrant  patterns. These  terms  include: substitution 

           strategies (Richardson et al. 2004; Jull et al., 2008), compensatory movements 

           (Comerford & Mottram, 2001a), muscle imbalance (Comerford & Mottram, 

           2001a;  Sahrmann,  2002), faulty  movement  (Sahrmann, 2002),  abnormal 

           dominance  of  the  mobilizer  synergists  (Richardson et al., 2004; Jull et al., 

           2008),  co-contraction  rigidity  (Comerford & Mottram, 2001),  movement 

           impairments  (Sahrmann, 2002;  O’Sullivan et al.,  2005)  and  control  

           impairments (O’Sullivan et al., 2005; Dankaerts et al., 2009). All of these terms   

           describe aspects of movement dysfunction, many of which are linked to   

           uncontrolled   movement (cited in Comerford & Mottram, 2012, p. 3).  
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           Dr Stuart McGill’s research into low back disorders confirms that both 

neurological and biomechanical presentations are commonly identifiable during 

assessment for muscle imbalance (McGill, 2007).  

           However, an open question remains: is either presentation the actual source of the 

etiology? The researcher believes this is not the answer. The work described in the 

following chapters is an attempt to evolve new understandings, ways and approaches to 

Pilates exercise programming and practice, facilitating the healthy functioning and 

maintenance of all body systems.  

           Further to this, and with particular regard to the lumbar spine, Twomey and 

Taylor’s research study confirms the integrated and changing nature of the human 

organism with regard to bone regulation. ‘Bone is a dynamic tissue which is regulated 

by endocrine factors, nutrition and physical activity at all stages through the life cycle, 

in both genders’ (Twomey & Taylor, 1994, p. 20).  

           In light of this multi-faceted regulation of bone health, Twomey and Taylor 

changed the approach of many clinicians with their subsequent recommendations 

pertaining to clinical practice, augmenting in particular, changes in physiotherapy.  

           This is an important point, as physiotherapists are known to include Pilates-based 

exercise as part of their patient treatment protocol. With Hodges and Moseley (2003), 

Department of Physiotherapy, University of Queensland Australia, highlighting the 

effect of motor control changes on lumbopelvic function; the direct influence of pain on 

motor centres; fear avoidance as well as changes in the sensory system.  Through such 

understanding, parallels may be drawn with the healthy co-dependency of all body 

systems; the need for informed, holistic practice in Pilates for rehabilitation, through 

programs such as the Pilates therapeutic model (PTM). 
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Standards in Current Practice  

           While current practice varies between Pilates schools and what may be termed, 

Classical or Modern Pilates, and Clinical Pilates or Pilates for Rehabilitation, the basic 

foundation is the same. For example, when moving one part of the body, we maintain an 

awareness of the whole, ensuring that good posture is maintained at all times and that 

muscles are uniformly developed (Pilates, 1945; Herdman, 2014). ‘Good posture can be 

successfully acquired only when the entire mechanism of the body is under perfect 

control’ (Pilates, 1945, p. 60). 

           This leads to a couple of contentious issues, 1) abdominal bracing versus 

abdominal hollowing, and 2) mobility versus stability. Over the years, both of these 

issues have provoked on-going misunderstandings and differences of opinion amongst 

leading Pilates practitioners and exercise physiologists alike.  

           In Modern Pilates for example, and as expressed in her book of the same title, 

Penny Latey describes the abdominal bracing advocated by J. H. Pilates, and used in 

original or traditional Pilates, as ‘something to be very carefully avoided, as rigidity is 

anathema to the method’ (Latey, 2001, p. 156).  

           On exhaling, Latey suggests ‘using our abdominals from the pubic bone up, as if 

squeezing a tube of toothpaste from the bottom to the top, at the same time narrowing 

the waist as if zipping up a tight pair of trousers’ (2001, p. 71). Latey terms this, 

‘narrowing the waist’, ‘engaging your centre and/or centering.’ While advocating 

centering as opposed to bracing, Latey interprets abdominal bracing as follows, ‘in 

bracing, the body is compressed with intra-abdominal pressure, usually applied via held 

inspiration with the upper body fixed. It is an action rarely needed in everyday life – only 

for urgent heavy lifting or occasionally when one is constipated’ (2001, p. 156).  

           Whilst this interpretation may very easily be associated with the core activation 

observed in photographic evidence of Joseph Pilates’ exercise demonstration, Pilates’ 

one recommendation for mastering the breath was simply ‘learn to breathe correctly’ 

(Pilates 1945, p. 13).                                                 
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While it is undisputed that over-bracing may load the spine through increased intra-

abdominal pressure (IAP), the idea of breath holding alters contextual understanding.     

           Joseph Pilates could not have possibly performed endurance Pilates moves like 

the ‘100’ without breathing. The present study suggests rather, that abdominals are 

braced, with middle and upper chest/lateral breathing activating the sides and back of 

ribcage, including armpits and upper ribs; ensuring an adequate supply of oxygen, core 

activation, stability and consistency in position, posture, and precision (PPP).  

           A study by Koh et al., (2014) concludes that performing bracing exercises rather 

than hollowing exercises is more effective for activating the abdominal muscles. With 

Hodges, Sapford and Pengel (2005) asserting that intra-abdominal pressure increases 

stiffness of the lumbar spine.  

           The present study confirms that the level of active bracing alters intra-abdominal 

pressure (IAP), and therefore, needs to be varied according to physical, mental and 

emotional demand; level of stiffening/stabilization required for controlled movement.           

          There are always exceptions however, with Mens et al., (2006) reporting that	in	

relation	 to	 pelvic	 girdle	 pain	 (PGP),	 frequent	 periods	 of	 IAP,	 loads	 pelvic	 girdle	

ligaments,	causes	pain	and	interferes	with	recovery	from	PGP.			

											Interestingly, low back clinician McGill, advocates abdominal bracing rather than   

         ‘hollowing or drawing in.’ McGill explains:	

         Some confusion exists in the interpretation of the literature regarding the issue     

         of abdominal hollowing and abdominal bracing. Richardson’s group observed  

         that the hollowing of the abdominal wall recruits the transverse abdominis.  

         On the other hand, an isometric abdominal brace co-activates the transverse  

         abdominis with external and internal obliques, to ensure stability in   

         virtually all modes of possible instability (Mc Gill, 2007, p. 173).  

           In a further research study, the biomechanical assessment of healthy men revealed 

that bracing of the abdominal muscles provides greater lumbar stability than hollowing, 

and that bracing creates patterns that better enhance increased spine stability, with 

minimal increase in spine compression loads; confirming that muscles other than the 



	 11	

transversus abdominis contribute relatively more to avoiding spinal instability (Grenier 

& Mc Gill, 2007).                                                                                                                          

           Research confirms that ‘abdominal bracing activates the three layers of the 

abdominal wall: external oblique, internal oblique, transverse abdominis (TrA) with no 

‘drawing in,’ and is much more effective than abdominal hollowing at enhancing spine 

stability’ (as cited in McGill, 2007, p.173).  

           While cues for abdominal activation may include bracing, tightening, stiffening, 

contracting or engaging, with little or no change in abdominal dimensions, ‘zipping up’, 

or actual ‘narrowing’ of the waist, suggests a very different action, more akin to 

hollowing. Bearing in mind of course, that even hollowing may have contextual merit 

and relevance with regard to developing TrA/pelvic floor activation (Hodges, 2008).  

           Throughout the course of the present study, the researcher advocated the uniform 

activation of core musculature, through a balanced abdominal bracing, to the degree 

required for the task/exercise, 10% - 20%, otherwise referred to as activating or 

tightening the abdominals/core; modified to suit level of sensorimotor development.  

           It is at this juncture that a definition of the core or ‘powerhouse’ (as termed by 

J.H. Pilates) is provided, as any attempt to explain the MA behind Pilates exercise is 

reliant upon a clear understanding of the core’s parameters.  

           According to accepted understanding, the modern centre is defined as ‘the area 

from the diaphragm through to the pelvic floor, encompassing the entire pelvic function; 

supporting and enfolding the abdominal viscera’ (Latey, 2001, p. 63). With Akuthota et 

al., (2008) describing the core as ‘a muscular box with the abdominals in the front, 

paraspinals and gluteals in the back, the diaphragm as the roof, and the pelvic floor and 

hip girdle musculature as the bottom’ (p. 39).  

           The present study redefines the modern centre or core to include not only the 

abdominal muscles: TrA, internal/external obliques, rectus abdominis, diaphragm, 

pyramidalis and pelvic floor muscles, along with erector spinae, quadratus lumborum, 

iliopsoas, but also the gluteals and hip-joint adductors as intrinsic functional components 

of core structure; forming an essential girdle of strength and support for the entire body.                                                                                                                            
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           Collectively, and in unison with correct breathing, the core muscles also facilitate 

elongation of the axial spine and the de-activation of over-worked accessory muscles. 

Two points are of paramount importance here, 1) gluteals and hip-joint adductors are 

acknowledged as being integral parts of the ‘powerhouse’ or core, 2) correct breathing 

assists with re-programming the nervous system, improving posture, core activation, 

distribution of force, joint congruency, proprioception and motor control.  

           To summarize, isometric holding or bracing of the abdominals is advocated in the 

original method, but nowhere is it stated that breath should be held. This indication or 

‘elemental truth,’ is just as valid, applicable and essential today as it was over seventy 

years ago, as well as in previous ages. For example, in the Five Tibetan Rites (Kilham, 

2011), dating back over 2,500 years ago, the second rite or exercise (figure 1.1), with the 

Pilates ‘100’ being an obvious derivative (figure 1.2), is described with an inhalation to 

raise legs and head, an exhalation to lower them; IAP, core stabilization (CS) resulting. 

           The researcher posits that this action of CS supports the spine, redistributing 

generated force throughout all joints, ligaments/connective tissue; the pressing of chin 

to chest directly affecting a balancing of thyroid and parathyroid function (Iyenger, 

1974), collectively contributing to integrated structure and balanced function.  

 
Figure 1.1 Tibetan Rite no.2                                Figure 1.2 Pilates ‘100’  
 

                  
  
 © C Kilham. Used with permission.                     © A Evans, 2010.                                           
 
 
                                            
Through purposeful breathing and flowing postures/exercise, a vitalizing of the organism 

occurs, being further complemented by the stimulation and balancing of energy flow 

(Qi) in neurological tracts (Davis, 2009), known in Chinese medicine as meridians.  
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           The present study asserts that the mobilization of tight structures and subsequent 

redistribution of force/energy is facilitated by mobility, or what is termed controlled 

movement (CM) of the lumbar spine; rather than the widely accepted practice of 

conditioned lumbar stability.  

           CM was observed to develop a more integrated, stable structure and balanced 

function. The present study posits that the important functioning of articular joints, 

tendons and ligaments is vital to overall stability and function; being essential to the 

integration of retained and/or primary reflexes.  

           It was observed for example, that if the client’s experience of the usual nerve-

sense stimulation in-utero and/or at birth was compromised through traumas or 

interventions (c-section, forceps delivery, stress et cetera) and/or if subsequent 

developmental milestones of infant movement/locomotion (crawling, standing and 

walking et cetera) were compromised or missed, the client’s ability to process 

information and move intelligently was also compromised.                                                                                         

           The fact that motor problems do not disappear with age has been demonstrated in 

several studies of sensorimotor disorder (SMD) (Brujin et al., 2013; Canu et al., 2012; 

Doidge, 2010; Niklasson et al., 2015). From this, it is understood that the vestibular 

system plays a vital role in postural development and the way in which we move, and 

that identifying and treating underlying sensory and motor problems is an essential 

prerequisite for integrated sensorimotor control. As Ahonen et al. (2004) assert, 

movements activate and organize proprioception as well as vestibular functions. 

           Hence, through practicing developmental motor patterns, the researcher posits, 

based on clinical case study research, that foundational elements of CNS motor control 

and normal neuromuscular development/trunk stabilization can be stimulated, 

improving and restoring normal locomotor system function.                                                                                                                                                                                    

           This is further supported by research by the likes of Niklasson et al., (2015) who 

claims to have investigated for the first time, how it is possible to integrate primary 

reflexes in adults with sensorimotor disorders through sensorimotor therapy (SMT); 

confirming that ‘motor problems do not disappear with age’ (p. 1). 
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           As the researcher has observed, retained reflexes play havoc with the kinesthetic-

vestibular systems; the integration of primary reflexes being crucial to the important 

resolving of sensorimotor and left/right brain/coordination issues in adults, and the 

achievement of a complete return to health.                                                                                                                                                                                                              

Research Study Aims  

           Primary research aims to qualify how the integration of structure and balanced 

function is achieved within a Pilates therapeutic model (PTM), based on the 

understanding that structure always reflects function; what a structure can do depends 

on its specific form. ‘Organ systems do not work in isolation; they work cooperatively 

to promote the wellbeing of the entire body’ (Marieb & Hoehn, 2007, p. 5).  

           The human body then, is integrated with and affected by the functioning of all 

body systems: integumentary, skeletal, muscular, CNS, endocrine, cardiovascular, 

lymphatic, respiratory, digestive, urinary, reproductive and, as this study purports, the 

fascial system/connective tissue. Consequently, complimentary techniques that facilitate 

the resolving of each case study condition will be presented as part of the discussion on 

qualitative outcomes. 	

           Quantitative results of pretest and posttest measures, using reliable source 

technology to analyze lumbopelvic range of motion in relation to specific 

pathologies/conditions, will also be presented and discussed. Through this qualitative 

and quantitative approach, both the researcher and subjects gained insight into the co-

activation of body systems. For example, the neuro-musculo-articular systems; release 

of trigger points (TPs), stimulation of postural energy points (PEPS), meridians; 

topographical points (TOPs)/mental and emotional anxiety, recalling and releasing past 

traumatic events and anxiety via the myofascial system, a new innovation of this study. 

           Further aims include: improving instructor/client outcomes, the ability to self-

regulate, reprogram old postural habits; transform faulty movement patterns. This study 

also aims to provide new insights into the design and implementation of an efficient 

Pilates therapeutic model (PTM) for rehabilitation; presenting a deepened understanding 

of the inter-relationship of connective tissue, ligaments and non-volitional/reflexive 
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movement; with causes and effects pertaining to each case study category, detailed in 

following chapters.                                                     

Hypotheses 

           The following hypotheses were arrived at by asking: How does the re-education 

of the body take place within the PTM, and what valuable qualitative and quantitative 

measures can be taken in order to gauge wellness, the return to good health/wholeness? 

 
Hypothesis 1 

• Deep rhythmical breathing facilitates lengthening of the axial spine, stress 

release, mental calm, postural alignment, core muscle activation, and the release 

of accessory muscles/holding patterns. Qualitative response will be confirmed 

through observation and client feedback. 

 
Hypothesis 2 

• Three-fold breathing exercises will assist with reprogramming the autonomic 

nervous system (ANS); facilitating an over-all reprogramming of the 

neuromuscular system that will be observable as qualitative changes in breath-

movement integration, posture and motor control. 

																																																																																																																																															
Hypothesis 3 

• When pelvic floor is consciously contracted on exhalation, transversus 

abdominis (TrA) engages; experience of this synergistic action assists client 

in actively engaging core muscles; qualitative activation of deep TrA will be 

measured by researcher palpation/self-palpation, further assisting subject with 

core activation.   
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Hypothesis 4 

• Increasing lumbopelvic flexion and extension will improve multi-directional 

spinal motion, redistributing force away from the presenting pathology, 

facilitating a resolving of pain and a return to health; comparative assessment 

using reliable source technology will provide quantitative data/baseline and 

outcome measures. 

 
Hypothesis 5 

• Participant feedback will add to our understanding of the mechanisms of action 

(MA) that supports previous research, and will provide insights on how the 

individual achieves health and wellbeing through a new PTM. 

 
Hypothesis 6 

• If subjects achieve a reduction in pain and restriction through TPR/TOPS, 

release at subtle levels of the neuro-fascial system occurs; body systems, 

biomechanics, movement patterns, mental and emotional life will improve; an 

increase in client life-force/vitality will also be evidenced, with fascial release 

and body system feedback measured via palpation and summative assessment.  

                                                                   

Further, this study derives a number of questions, for example: 

• What are we really looking at when assessing a case study for the origins of 

injury or disease?   

• What might new assessment protocols look like? 

• What are the common patterns of response observed and qualified through 

the qualitative and quantitative approaches, methodologies of this study?  

• How	might	this	study	improve	or	impact	upon	current	accepted	

practice?		

• What	might	the	next	steps	in	further	research	look	like?		
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																                           Chapter 2 – Literature Review 

           

           This chapter provides an insight into the foundation of understanding that this 

study and Pilates therapeutic model (PTM) is based upon. The premise being, there are 

many aspects to physical, mental and emotional health. Collectively, such aspects 

contribute to a holistic approach to the integration of structure and balanced function, 

and are defined as follows: 

• Attributes of Dysfunction 

• Balanced Structure and Function of Joints 

• Physicality of Body 

• Psychology of Mind 

• Vitality of Spirit 

• Science of Breath 

• CNS 

• Fascia Science 

• Tendons and Ligaments 

 

Attributes of Dysfunction 

           Most injuries and restrictions are associated with an unexpected, intense or 

extreme event, accident or trauma, often resulting in an aberrant range of motion (ROM).  

Other factors contributing to injury and restriction include stress, psychology, hereditary, 

age, gender, posture, holding patterns, retained reflexes, instability, hypermobility, 

nociception, pain-guarding, motor control issues, neuromuscular inhibition, habitual 

movement patterns, proprioception, repetitive strain, fatigue, overuse, degeneration, 

structural defects, tumors, autoimmune disorders, environmental factors, activities of 

daily living (ADL), cognition, and compromises in, what this research terms, life 

movement (LM).  
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           Attributes of dysfunction are multi-layered and require a discerning approach by 

the professional Pilates practitioner/clinician. Sahrmann (2002) observes that ‘sustained 

postures and repeated movements’ contribute to structural change in contractile & non-

contractile tissues (as cited in McNeill, 2013, p. 122). The present study posits that 

underlying physical, mental, emotional issues are also a contributing factor to structural 

change and emergent etiology; Comerford and Mottram (2012) assert:  

           Muscles are also adapted by a ‘dysfunction-loop’ created by the fact that pain  

           affects proprioception, thereby creating inhibition of the slow motor unit  

           (SMU), altering movement strategies and creating dysfunctions in movement   

           patterns. Examples include stabilizer muscle inefficiencies and mobilizer muscle  

           substitutions and restrictions.  Such adaptations result in mobilizer muscles (two  

           joint superficial muscles that are predominantly used to accelerate or decelerate  

           movement) becoming shortened, and stabilizer muscles (one joint deep muscles,  

           that often have a role in rotation control) becoming lengthened (as cited in Mc  

           Neill, 2013, p. 122).  

           Another aspect of dysfunction highlighted in this study involves the gluteals and 

their subsequent impact on structure, function and control, and in particular, the 

sacroiliac joint, pelvis and lumbar spine. For example, it was observed that a weak, 

dysfunctional gluteal may incur a tight calf on the ipsilateral side, hypertonic	(L)	gluteal, 

with possible pelvic dysfunction/rotation, sacroiliac joint/spine instability, and 

accompanying neural/pain aggravation. 

           According to Janda’s muscle imbalance syndrome, proper proprioception via the 

sensorimotor system, that is, the combined sensory system and motor system, is essential 

for correcting such muscle imbalances (Page et. al., 2010). The present research study 

confirms that the sensorimotor system plays a critical role in controlling human 

movement and mediating muscle imbalance syndromes, with the PTM demonstrating 

how this may be achieved.  
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           One of Janda’s most important clinical contributions to evaluation and treatment 

of muscle imbalances was the recognition of muscular chains and their influence on 

pathology and function, that is, articular, muscular and neurological chains (Morris et 

al., 2006). This understanding has been further supported and complemented by the likes 

of Myers (2004), in what is termed ‘Anatomy Chains.’ This concurs with the researcher’s 

observations and studio practice, which focuses on holistic movement patterns rather 

than body parts, or site of pathology exclusively. 

           This is further supported by Cook (2011), who stresses the importance of 

targeting functional movement patterns, recognizing that observed weakness may 

actually be muscle inhibition. Therefore, along with biomechanical etiology and 

underlying implicit issues, compromised neurological input contributes to joint 

instability. As a result, local and/or global muscles become flaccid and/or hypertonic in 

an aberrant effort to protect and stabilize joints, and counterbalance joint dysfunction. 

This further compounds, and exacerbates faulty motor patterns.     

											However, there are other critical factors to joint congruency and neuromuscular 

function as highlighted in this study. A critical aspect of neurological function is the 

essential integration of retained, primitive or primary reflexes (Vojta, 2008; Kobesova 

& Kolar, 2013; Niklasson, 2015) and postural reflexes.   

           It is important to remember that basic reflexes form a neuromuscular foundation 

for more complex movement patterns and that brain plasticity exists from birth until 

death. Change is the very nature of neuroplasticity, everything we do changes the brain, 

but this can also give rise to fixed repetition (Doidge, 2010).  

           The present study advocated the integration of primary reflexes and the 

stimulation of healthy postural reflexes for healthy sensorimotor development.																																																																																																																																																																																																																																																																																																																																																																											 

            A recent study reports on how it is possible to integrate primary reflexes in adults 

with sensorimotor disorders, through sensorimotor therapy:  

                After therapy adults were better on balance and orientation tests while the  

                youngsters performed better on sports-related gross motor movements,  

                processing of speech sounds, and had acquired a better relation between  
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                visual skills and vestibular function. Conclusions were, that motor problems  

                do not disappear with age and that the same diagnostic instruments and  

                treatment methods can be used for both children and adults with   

                sensorimotor difficulties, and that even adults with sensorimotor disorders  

                were able to improve (Niklasson et al., 2015, p. 1).                                       

           To summarise, the stronger reactions created by postural reflexes to sensorimotor 

input inhibit the primitive reflexes originating in the brain stem of the neonate. Such 

reflexes in babies are automatic responses to positional head/brain placement, and may 

be retained if not outmoded by the postural reflexes. Postural reflexes are arrived at by 

natural progression, that is, from the development of the brain stem (reptilian), to the 

development of new nerve connections or synapses in cerebral hemispheres.  

           Chronological stages of movement stimulation may be observed in babies as they 

progress through the developmental milestones of infancy: head turning, rolling over, 

sitting, crawling, standing, walking et cetera, with most primitive reflexes inhibited in 

sequential order during the first year of life.  

           According to previous research (Kobesova & Kolar, 2013; Niklasson et al., 2015), 

such human developmental motor patterns can be successfully applied in both the 

diagnosis and treatment of locomotor dysfunction in children and adults alike. This is an 

important point that the present study asserts as an essential inclusion in Pilates for 

rehabilitation/the PTM, as well as Pilates generally; affecting lasting change in postural-

locomotor patterns and cortical control activation.                                                                                                                                                                                                    

           Interestingly, during the course of the present study, it was found that past events, 

emotions, and psychoses also affect changes in neurological function/connective tissue, 

contributing to aberrant movement patterns and postures; creating ‘blocks’ or 

impediments that this study terms ‘holding patterns’ (HPs). Subjects were observed at 

the outset, to be literally ‘stuck’ in a holding pattern, becoming gradually released as the 

study progressed.  

          Engel’s biopsychosocial model (1978) considers the whole person, not just the 

apparent dysfunction. The present study confirms that without addressing the social, 
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psychological and behavioural dimensions of illness, the client’s symptoms may 

potentially become compounded, inducing further pain and dysfunction.  

           During the present study, certain subjects were observed to express a sense of 

hopelessness or resignation, undermining any thought of becoming well or whole again. 

The promotion of self-belief and positive affirmations of wellbeing were indispensable 

in counteracting negativity, for example seeing one’s self with a walking stick in the 

future. However, for a complete resolve, implicit issues needed to be addressed. 

           When underlying issues are detected and released via myofascial release (MFR), 

trigger point release (TPR) and topographical points (TOPS); with the inclusion of 

positive affirmations, deep breathing/neuromuscular re-education, collaboration of 

client and clinician, a healthy return to wholeness is facilitated. This became evident via 

palpation, client/researcher dialogue and quantitative and/or qualitative changes 

observed in life movement (LM), mental attitude and pain levels (0-10).  

           Through such client observation and interaction, it was found that memory of past 

events and traumas is retained in myofascia, and that it can be awakened or reactivated 

through touch, the replication of similar conditions, spontaneous recall or stressors, both 

internally and/or externally. It was observed that this memory is particularly responsive 

to palpation and can be ‘felt’ and/or intuited as wellsprings of energy that prompt 

dialogue between the clinician and subject.                                                                                                                            

           This is not unlike the approach of the kinesiologist, who’s efforts are directed 

towards locating the signalling mechanism that is causing dysfunction in body 

organisation; eliminating the many dysfunctions attributed to improper signalling from 

proprioceptors located in muscles, tendons, joints, skin and fascia (Valentine, 1987).  

           This correlates with other research findings, for example, Davis (2009), who 

suggests the existence of an embedded memory of past events in our structure, 

particularly the fascial system, where memories of past events or trauma reside; ‘it 

appears that not only the myofascial element, but also every cell of the body has a 

consciousness that stores memories and emotions’ (cited in Davis, 2009, p. 103).  
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           The PTM, very importantly, assists with releasing the old memory and re-

programming with new impulses; establishing a foundation for efficiency in movement, 

energy conservation, minimal effort for maximal result. Through enhanced neuromotor 

control, the immergence of intelligent movement (IM) occurs; establishment of 

rhythmical breathing, postural alignment, balance, co-ordination and control, expressed 

with precision and self-efficacy. However, as Kobesova and Kola (2013), report: 

                A person with altered sensory integration can barely perform selective  

                movements in only one joint, and usually has great difficulty relaxing  

                postural muscles. Research shows that insufficient uni- or multi-sensory  

                integration at the cortical level may lead to painful syndromes within   

                the locomotor system (Flor et al., 1997; Imamura et al., 2009).   

                Injuries, degenerative joint disorders, enthesopathies, orthopaedic  

                problems resulting from chronic overload and repetitive stress injuries  

                are typical consequences. These disorders are usually considered to   

                be primary diagnoses rather than a consequence of an altered  

                sensorimotor integration and CNS control, which is more likely to  

                be the real etiology. The therapy then, only targets ‘the diagnosis’ rather  

                than the primary etiology. Consequently, the chosen therapy usually ends  

                up being unsuccessful in the long run (Kobesova & Kola, 2013, p. 30). 

           As stated previously, health is a multi-layered condition reliant upon the 

integration of all body systems in order to affect balanced function. Notwithstanding, the 

body’s ability to harbour and recall past traumas, physical, mental, and emotional, is a 

powerful catalyst for a whole litany of so called syndromes, injuries and disorders. It is 

clear though, that such disorders may not be the primary cause; the researcher asserts 

that neither may the so-called ‘real’ etiology or altered sensorimotor/CNS control.  

           Rather, this study suggests that the thinking and depth of feeling and/or emotions 

are capable of manifesting in the physical body as dysfunction, with muscle memory and 

an emotionally charged myofascial network providing a pathway into the holding or  
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release of somatic dysfunctions.  The PTM then, formulates a holistic approach to the 

resolving of such dysfunction at the very root cause.  

        The holistic Pilates therapeutic model (PTM) facilitates an integrated return to 

health through a paradigm shift that not only views the client as a multi-layered complex 

organism of body, mind and spirit, but treats the multi-layered/whole organism; an 

organism that expresses consciously, as well as unconsciously, the true state of health of 

the entire person. Not just the symptomatic degrees of health or apparent disease, but the 

holistic presentation of all systems and processes. ‘Holistic derives from the 

philosophical term holism, that is, the theory that whole entities as fundamental 

components of reality, have an existence other than as the mere sum of their parts’ 

(Valentine, 1987, p. 11).                                      

           It is upon such foundational understanding that the PTM continues to evolve, 

providing an integrative methodology of healing for the totality of the human being; the 

very metrics of which contribute to the outcome measures of this research study. 
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Balanced Structure and Function of Joints 

           As observed in this study, when joints are structurally aligned and fully 

functional, they contribute to the over-all stability and strength of the physical body. It 

is important therefore, that the ligament system and tendon system, essential components 

of the fascial system, engage along with the neuromuscular system; avoiding the joint 

laxity and subsequent uncontrolled movement/instability that can contribute to joint 

pain, degeneration and soft tissue damage.      

           The tendon system is a self-organizing collective, possessing a memory that 

allows for self-regulation and collective movement (Xander, 2013). It is understood that 

connective tissue viz. fascia and its adaptations for tensional loading viz. ligaments and 

tendons, plays a vital role in communicating important information to the organism for 

an integrative response to tensional demands, maintaining the balanced structure and 

function of joints (Schleip et. al., 2012a).  

           Homeostatic regulation occurs with the assistance of receptors, for example, 

mechanoreceptors, chemoreceptors, nociceptors, thermoreceptors; sensors in tendons, 

ligaments, joints and myofascia; the sense of balance, sense of 

movement/proprioception, sense of touch and sense of life/inner and outer 

conditions/health (Steiner, 1920), collectively contributing to a network that 

interconnects and communicates throughout the entire organism. The present study 

suggesting that such regulation may not however, rely on the nervous system entirely.  

           An inflammatory response, as in tendonitis, reduces the tensile strength of 

tendons, affecting muscles and fascia/myofascia. As collagen cross-links develop (from 

type III to type I), tensile strength increases. However, depending on the specific 

structure, ligaments and tendons vary in the amount of time taken to achieve near-normal 

strength. ‘Researchers agree that once an injury occurs, the structure involved never 

regains full tensile strength’ (Houglum, 2005, p. 52), with tensile strength development 

reliant on collagen conversion from type III to type I, with increases in cross-links.  
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          As a lack of collagen increases the joints reliance on the support and strength of 

surrounding tissue, this can become problematic, with compensations disturbing the all 

-important structure/joint congruency required for normal function, and reliable sensor 

feedback. This is commonly seen in presentations at the Pilates studio; an old injury that 

has not undergone adequate rehabilitation, structural release, motion activities and early 

strengthening exercise.  

           For example, it was observed in the shoulder/neck category, that laxity in a 

shoulder joint feeds dysfunction/hypertonicity in the contralateral shoulder/rotator cuff, 

which may be further compounded by past trauma. When such laxity was 

controlled/reduced, the contralateral shoulder was observed to take up the slack, with a 

resultant gain in ROM rebalancing shoulder girdle. With subsequent improvement in 

proprioception and control, subjects gained a sense of body proportion; further balancing 

the bilateral relationship between left and right through the PTM innovation of geometric 

measures, affecting a re-alignment of the upper extremity and a resolve of symptoms.  

           Evidence suggests that regular stretching produces beneficial changes in 

neuromuscular-tendon units, increasing flexibility, mobility, strength and endurance 

(Nelson & Kokkonen, 2007). With autogenic inhibition of proprioceptive neuromuscular 

facilitation (PNF) inducing balanced muscle recruitment (Kofotolis et. al., 2004). 

           Alignment of head, neck, shoulders was observed to be further affected by the 

alignment and/or function of the pelvic girdle. Hence, several innovative approaches 

form an integral part of the PTM intervention. Coordinated sacral/pelvic tilts, 

posterior/anterior and cranial/chin nods, assisted with balancing cranio-sacral rhythm 

(Upledger, 1997), improving mobility, activating and balancing core muscles/breathing, 

articulating the spine into flexion and gentle extension. 

           Such movement facilitated stretch (MFS) improved hamstring flexibility, and 

reduced pain levels. This non-invasive, rhythmical movement was understood to 

facilitate mobilization of neural pathways/neural flossing; re-balancing cerebrospinal 

fluid/CNS; connecting, re-balancing pelvic/shoulder girdles; re-distributing force away 

from spine/presenting pathologies; normalizing ROM and segmental control.                        
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           In the researcher’s own studio practice and within the scope of this study, both 

general and specific stretching programs were incorporated into the start and finish of 

each Pilates session, together with specific stretch protocols established for functional 

IM within each condition/category.  

           The innovative approach of the Pilates Therapeutic Model is concerned with 

concentrating the mind and the breathing on muscle activation, initiating movement with 

the breath; balancing and strengthening postural muscles/the core, while balancing and 

integrating rhythmic breathing/pulse, metabolic viscera/limbs and nerve sense 

CNS/head function (Steiner, 1917); achieving sensory integration at the cortical level. 

Physicality	of	Body	

           ‘The body is a completely integrated complex of systems – circulatory, lymph, 

nervous, structural and acupuncture meridians. One cannot stimulate one system without 

affecting each of the others in some way’ (Valentine, 1987, p. 84).  

           Thoughts lead to changes in synapses, and imagination leads to changes in 

neuronal connections (Bain, 1873; Freud, 1895, as cited in Doidge, 2010, p. 366).  

‘As we think, so we become’, reminds us that physical and mental practice changes brain 

maps, with all parts of the body’s surface represented on the brain’s sensory map. These 

brain maps then, are dynamic, topographical expressions of synaptic plasticity that are 

capable of re-routing, expanding and enhancing existing physical, mental capabilities in 

response to movement and experiential learning (Cajal, 1894; Brown & Sherrington, 

1912; Lasley, 1923; Penfield, 1930; Merzenich, 1968, cited in Doidge, 2010).    

           This has great bearing on the potential of exercise and in particular, rehabilitative 

neuromuscular re-education, to affect balanced function, with positive change in existing 

physical conditions and over-all structure. ‘Synaptic plasticity emerges as a fundamental 

mechanism for information storage by the nervous system, a mechanism that is built into 

the very molecular architecture of chemical synapses’ (Kandel, 2001, p. 1032).                                   

           Kandel identified what the explicit molecular mechanisms are that establish short-

term memory, and how indeed, such memory is converted to long-term memory.  
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The present study however, attempts to shed light on the implicit effects of memory on  

function, and the process by which structure and function may be re-balanced and 

integrated as a unity.  

          By viewing the ideal form of the human body as a geometric system within the 

context of an ordered, evolving continuum of components, a relationship of cause and 

effect is evident. With the movement from implicit to explicit being similar to what we 

observe in nature, from initial cause to final effect; in nature, a cause is not a cause unless 

it has an effect (Lawlor, 1994). Pictures of nature forms are fine examples of proportion 

and balance, so too, fine art and geometric mandalas. Through the sense of sight, form 

and colour are understood to affect positive change in synaptic plasticity and physical 

architecture, making such pictures a dynamic inclusion of the Pilates therapeutic setting. 

 

 
 Figure 2.1 ‘Botanica’                                     Figure 2.2 Mandala of the Five Elements  

                                                                              

© J White. Used with permission.                      © A Weber. Used with permission.    

 
 
 

 
 

Nature’s archetypal forms are ideal 
images for the physical organism to 
identify with; like the spirals in muscle 
and curves of the spine, ‘Botanica’ 
reflects the symmetry of left/right brain 
hemispheres; the order and balance of 
ideal proportion. 
 

The Tibetan Medicine Mandala reflects 
principles of ancient Indian Ayurvedic 
Medicine. Symbolic of the five elements 
that constitute the organism; form and 
colour are understood to assist with 
balancing all body systems/health. 
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Figure 2.3  Proportions of Man 

 

 © P Lawlor. Used with permission 
                             

           Lawlor (1994, p. 93), goes so far as to say that ‘through identification with the 

essential universal proportions expressed through this ideal form, the individual may 

contemplate the connection between his own human physiology and universal 

cosmology; envisaging a relationship with one’s own universal nature.’ This thesis goes 

one step further to posit that by striving for alignment, positivity and balance, the 

individual may not only contemplate the explicit universal proportions in the ideal 

human form, but actualise and experience them directly, creating unity in body, mind 

and spirit/implicit universal nature. This concurs with J. H. Pilates, who reminds us that: 

                 Many in the ancient world wisely adopted as their own the Latin motto,  

                 mens  sana in corpore sano (a sane mind in a sane body).  

                 With body, mind and spirit functioning perfectly as a coordinated whole,  

                 what else could be reasonably expected other than an active, alert,  

                 disciplined person? Moreover, such a body freed from nervous tension and  

                 over-fatigue is  the ideal shelter provided by nature for housing a well- 

                 balanced mind that is always fully capable of successfully meeting all the  

                 complex problems of modern living (Pilates, 1945, p. 61).    

                                                                                                                     

                                                                                                                                               

Invariant geometric and geodetic relationships 
are expressed in human biometrics. 
A = armspan = the fathom (four cubits) 
B = forearm = the cubit 
C = upper body  
D = lower body 
E = pubic arch 
F = navel or Æ division 
 
(Lawlor, 1994, p. 95) 
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           J. H. Pilates further acknowledges that the acquirement and enjoyment of physical 

well-being, mental calm and spiritual peace is the ideal to strive for; the unique trinity of 

balanced body, mind and spirit attained through Contrology/Pilates (Pilates, 1945). 

 
 Figure 2.4 Human Canon 

     
  
 © P Lawlor. Used with permission 
                                                                                                                 

           There are several other factors relating to the physicality of the human body that 

warrant attention within the PTM. Such factors involve all body systems, and the 

inherent rules of behaviour that serve to maintain them, as well as the proportions of man 

that support them.                   

• The Integumentary System 

           As the largest bodily organ, the skin not only functions as a barrier to the outside 

environment, it supports and protects deeper tissues from damage, regulates body heat 

and synthesizes vitamin D; homeostatic interrelationships exist between the 

integumentary system and other body systems.  

           Of all of the interactions of the skin with other systems, perhaps none are more 

crucial than those of the nervous, cardiovascular and lymphatic systems.  

                                                                                                                                               

Albrecht Durer’s human 
canon is composed entirely of 
proportions derived from the 
three unique divisions of 
Unity into the Arithmetic, 
Harmonic and Geometric 
Proportions. 
 
(Lawlor, 1994, p. 86) 
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Sensory receptors, dermal blood vessels, sweat glands and keratinocyte/protein 

manufacture, play crucial roles in thermoregulation and immune response.   

           When skin and/or tissue is badly damaged, a chain-reaction involving body 

systems occurs. When stress and/or trauma is experienced, increased levels of adrenalin 

is secreted, blood pressure increases, or decreases; metabolism may accelerate or 

decline, the cardiovascular system may be challenged, weakened, or may fail completely 

(Marieb & Hoehn, 2007).      

           Skin quality is an important consideration when assessing for internal conditions 

and reactions to external conditions, for example: pallor, erythema, jaundice, hematoma, 

temperature, tension, and texture; all of which are assessable via observation, touch and 

palpation. ‘The skin, which is the end point for all the vital organs of the body, is also 

intimately connected to a major endocrine organ, the superficial fascia or adipose tissue’ 

(Baker, 2013, p. 32).  

           This holds particular relevance for the present study, as the interconnectedness of 

fascia, viscera, muscles, ligaments, tendons and memory, became more explicitly clear 

as the study progressed. ‘It is far more important to know what person the disease has 

than what disease the person has’ (Hippocrates, 400 BCE b). 

• Fascia 

           The superficial fascia covers the entire body subcutaneously and is composed of 

two layers, the outer layer, which contains fat, and the inner layer, which is thin and 

elastic. Lying between the layers of superficial fascia are arteries, veins, lymphatics, 

mammary glands, and fascial muscles.  

           The deep fascia lines the body wall and the extremities; holds muscles together 

and separates them into functional segments. Deep fascia enables the movement of 

muscles, assisting with support, stabilization, and balance. It conveys nerves and blood 

vessels, filling space between muscles, and at times providing attachments for muscles. 

Fascia also facilitates the circulation of both the lymphatic and venous systems.                                  
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           Differentiation of the deep fascia begins with the envelopment of the individual 

muscle by the external sheath of connective tissue, the epimysium. The epimysium 

further differentiates into the fascia that wraps the bundles of muscle fascicles, the 

perimysium; further differentiating into the endomysium, which penetrates the interior 

of each fascicle, enfolding each muscle cell. This system is continuous with the structure 

of tendons that attach muscle to other structures (Finando & Finando, 1999).  

          The fascia then, is a whole-body communication system, with potential to either 

hinder or facilitate healthy movement. This is an important consideration, with 

implications for the assessing and integrating of structure and balanced function 

elucidated in the PTM. When stiff, slippery, stringy or lumpy adhesions, or physical 

restrictions in myofascia were detected, myofascial/trigger point release (MFR/TPR) 

was applied successfully to release them; foot fascia being implicated in conditions of 

the knee, hip, low back and shoulder.  

         A 2015 study by Grieve et al., found that self-applied myofascial release (SMR) 

of plantar fascia improved hamstring and lumbar spine flexibility; though Grieve 

acknowledges an apparent weakness in validity and reliability issues with the sit-and-

reach test used to measure hamstring flexibility.  

           During the present study, while palpating for, and locating trigger points, both the 

clinician and certain subjects became aware at times, of past events or a particular point 

in time involving emotional, mental, or physical trauma. Knowledge of connective tissue 

memory is not new, with the term fascia here described as:  

                 Soft tissue component of the connective tissue system that permeates the  

                 human body. One could also describe them as fibrous collagenous tissues  

                 that are part of a body-wide tensional force transmission system.  

                 The complete fascial net then, includes not only dense planar tissue sheets  

                 (like septa, muscle envelopes joint capsules, organ capsules and   

                 retinacula), which might also be called ‘proper fascia’, but it also  

                 encompasses local densifications of this network in the form of 

                 ligaments and tendons (Schleip et al., 2012b, p. 499).  
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           Schleip further confirms that in vitro studies of human lumbar fascia reveal 

fascia’s ability to contract autonomously, hypothesised as the presence of contractile 

cells. Fibroblasts within fascia can transform into myofibroblasts, expressing a gene for 

alpha-smooth muscle actin (ASMA), with resultant contractile behaviour (Findley & 

Shalwala, 2013).                             

           Knowledge thus far confirms the intricate workings of the 

sensorimotor/neuromuscular and musculoskeletal systems; pathways of pathogenic pain 

and dysfunction, in particular relation to the CNS, spine, capsular joints, muscles, fascia, 

tendons and ligaments, along with the apparent memory and mental recall of past events 

and experiences. In following chapters, the relationship of trigger points and what this 

study terms topographical points, will be explained.                                                            

           Expanding upon this approach, the present research demonstrates how a deeper 

response from the organism facilitates harmony amongst body systems and an 

emergence of ideal proportions to aspire to on a daily basis, further highlighting the 

connection of structure with balanced function. 

           A better understanding of the fascial system that surrounds and influences    

           every other system and cell of the body, and how cells can communicate with    

           the brain and central nervous system and vice versa, allows us to see the 

           enormous value of myofascial release in positively affecting the whole person.  

           We have a physiologic basis for emotions, and emotions and structure cannot be  

           separated no matter how hard we might try (Davis, 2009, p. 104). 

 

• The Endocrine System 

           The endocrine glands have a great bearing on all physical characteristics, 

including our appearance, health, moods, intellectual ability, sexuality, creativity, drive 

and motivation. This is achieved largely through the production and physiological effect 

of hormones. For example, stress response, adrenal control, thyroid control, body 

preservation/homeostasis, nutrient metabolism, food digestion, calcium regulation, 

water conservation, and pituitary hormone regulation (Marieb & Hoehn, 2007). 
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Endocrine/immune system inefficiencies can have far reaching affects, with 

inflammatory conditions shared across body systems.                                                                                                                                   

           In the observation and assessment of client presentation, thyroid dysfunction was 

seen to have a negative effect on fascia, inducing weak, hypertonic/hypotonic myofascia, 

joint and muscle pain/inflammation that may implicate the spine/low back and gut.                   

           This concurs with Klein and Parker et al. (1981), who confirm that 

hypothyroidism impacts on deep tendon reflexes, altering function, and contributing to 

several muscular abnormalities that include muscle weakness and stiffness. Stretch or 

strength training has little effect on such conditions, with fatigue levels precluding the 

subject from most forms of exercise. Interestingly, after thyroid hormone therapy, 

muscle abnormalities resolve.  

           While the PTM naturally supports healthy thyroid function, observed signs of 

thyroid dysfunction included, stress, bulging eyes, goitre, shallow/rapid breathing, 

restlessness, rapid speech, adrenal exhaustion with accompanying dark circles under 

eyes, abdominal bloating, fluctuations in body weight, flushed skin, excessive 

perspiration, muscle weakness/tightness, insomnia, food cravings/intolerances, hair loss, 

split nails (Marieb & Hoehn, 2007). Presenting conditions therefore, require the clinician 

to view the human organism as a ‘whole’, and identify potential system dysfunction.  

           The PTM is a holistic metric for over-all health, providing for a systematic review 

of body system function as it pertains to structure.  Utilizing complimentary therapies, 

referring on to specialists where warranted, and integrating original, newly evolved 

practices for rehabilitation, the PTM provides specific programming for the uniqueness 

of the individual/presenting condition; balancing body, mind and spirit.       

• Hydration 

           Water makes up 60-80% of the volume of most living cells; quantitatively, water 

is the most important nutrient, and the only one whose absence will be lethal within days 

(Popkin et al., 2010). Properties that make water so vital are its high heat capacity and 

vaporization, universal solvent nature, ability to form hydration layers, reactivity,  



	 34	

cushioning ability, effect on electrolyte and acid-base balance; with homeostatic balance 

depending on water to maintain physiological health. Maintaining proper ionic balance 

in body fluids is an essential function of the kidney; without water, physiological 

activities are compromised (Marieb & Hoehn 2007).                       

           Water, or its lack (dehydration) can influence cognition, with research into mild 

levels of dehydration confirming disruptions in mood and cognitive functioning 

(Kovacs, 2008). Rogers et al. (2001), observed increases in alertness following water 

ingestion in both high and low thirst participants, while Benton and Burgess (2009) 

showed how memory performance was improved in children with the provision of water.  

           Research has shown that under relatively mild levels of hydration, individuals 

engaging in rigorous physical activity will experience decrements in performance, 

related to reduced endurance, increased fatigue, altered thermoregulatory capability, 

reduced motivation, and increased perceived effort (Montain & Coyle, 1992). Important 

findings of such research include the fact that rehydration can reverse these deficits, and 

also reduce oxidative stress induced by exercise and dehydration.  

           Blood volume, blood pressure, and heart rate are all closely linked, with blood 

volume tightly regulated by matching water intake and water output through kidney 

function. ‘Good hydration is associated with a reduction in urinary tract infections, 

hypertension, fatal coronary heart disease, venous thromboembolism and cerebral 

infarction’ (Popkin et al., 2010, p. 1).  

           Hydration is also a vital component of healthy fascial tissue and muscle function. 

Fascial restrictions may result from a solidifying of the ground substance in fascia when 

it dehydrates. Through lack of hydration, fascia loses its ability to conduct photons;  

while fascia that contains fluid is loose and supportive of nutritive function, serving as a 

transport system for cellular elements of tissue such as blood and lymph (Davis, 2009). 

This concurs with direct and indirect observations of reduced hydration and specific 

dysfunction, for example, kidney/low back pain, ligament laxity/hypertonic myofascia.     

 

                 



	 35	

• Food 

           Healthy food choices are essential to health, with what we eat and drink 

influencing almost every phase of metabolism. The state of health is supported and 

maintained by essential nutrient intake, digestion, absorption, assimilation and excretion. 

Important factors of digestive health include neural signals from digestive tract, blood-

borne signals related to energy stores, hormones, body temperature, psychology, brain 

receptors, and sensors in peripheral locations including the gut and liver. Stable body 

weight is achieved when both (energy) input and output are balanced, with body 

temperature, homeostasis and efficient metabolic reactions optimizing body function 

(Marieb & Hoehn, 2007).           

           Therefore, nutrition, at the very deepest cellular/energy level, to the outer 

manifestation of physical health, is a complex metabolic process, with many variables 

prone to derangement or imbalance. Maintaining a healthy metabolism requires a 

conscious regulation of eating, drinking and activity habits.  

           J.H. Pilates states that ‘man should contemplate the Greek admonition’ - ‘not too 

much, not too little’ (Pilates, 1934, p. 17).  Known also in modern times as the Goldilocks 

Effect, even too much of a good thing can become toxic or harmful to the physical 

organism. This includes the ‘food’ we take in through all senses, and the type and 

duration of activities we engage in.  

           As the present study has already surmised, the absence or presence of health may 

be found in the mental, physical, emotional, internal and external. The researcher asserts 

that what we eat, how we eat, what we think, how we feel and what we do and say, has 

great bearing on function and overall body structure. The Pilates therapeutic model 

(PTM), case studies, and outcome measures provide evidence in support of this assertion.  
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Psychology of Mind 

                According to Dersh, Polatin and Gatchel (2002, p. 773):  

                No single theoretical model can fully explain the causal relationship between   

                chronic pain and psychopathology.  However, a diathesis-stress model is  

                emerging as the dominant overarching theoretical perspective.  In this model,  

                diatheses are conceptualized as pre-existing, semi dormant characteristics of  

                the individual before the onset of chronic pain, which are subsequently  

                activated and exacerbated by the stress of the chronic condition, eventually  

                resulting in a diagnosable psychopathology.  

Melzack (1999, s121) asserts:  

                Pain, when viewed as stress, can also be considered as a threat to      

                homeostasis.    Threats to bio-regulation and homeostasis are not only  

                limited to physical sensations. Emotion can be considered as the most  

                complex expression of homeostatic regulation and therefore capable of  

                dysregulation, since emotional reaction serves the purpose of survival even  

                in non-minded organisms.           

           According to Penney (2010, p.1), ‘pain is perceived as a threat to biological 

integrity, influencing a wide range of neuroendocrine and homeostatic mechanisms in 

order to restore normal function.’ This supports the clinical observations of the present 

study, viz. emotions and thought-life impact on connective tissue, fascia, ligaments and 

tendons; altering rhythmic breathing patterns, affecting the endocrine system, altering 

hormone levels/production; reducing function and inducing tight/weak structures, with 

on-going precipitation of pain augmented by mental anxiety and emotional stress.  

           Melzack (2005) further asserts that chronic pain is often associated with 

psychological and/or physical stress, providing his neuromatrix theory as a means to 

examine such complexities. Essentially, it is proposed that the neuromatrix is the primary 

mechanism for generating pain-producing neural patterns; activating homeostatic, 

perceptual and behavioural programs post injury, chronic stress, or pathology.    
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           A genetically determined mechanism, and capable of modification through 

sensory experience, the neuromatrix does not work in isolation but rather, provides a 

network through which multiple inputs and influences can converge, the somatic sensory 

input being just one of them.  

           It is understood then, that pain is multi-dimensional, being produced by what 

Melzack terms ‘neurosignature patterns’ of nerve impulses, widely distributed 

throughout the brain/neuromatrix. An important point Melzack makes is, these 

neurosignature pain-producing patterns are quite capable of being activated with or 

without sensory inputs.  

           In fact, if we harken back to the research findings of Dersh et al. (2002), and in 

particular, with reference to chronic pain, psychopathology, psychological/psychiatric 

disorders, we are reminded that pain diathesis is conceptualized as pre-existing, as the 

semi-dormant characteristics of the individual that are in place long before stress or 

trauma occurs. It seems reasonable to suggest then, that just as pain thresholds vary from 

one person to another, all individuals are predisposed to a certain ‘pain’ response, 

augmented by the mechanism of the ‘neuromatrix’ which is, as Melzack reminds us, 

determined by the individual’s own unique genetic make-up and sum total of their 

life/sensory experience.      

           This bodes well with what we know of the mechanisms of action (MA) of fascia 

and its capacity to retain memory/emotions, as well as the implications of experience 

and/or movement in facilitating synaptic/brain cell changes (Davis, 2009; Doidge, 2010; 

Ingber, 2006; 2008; Kandel, 2001; Schleip et al., 2012c).  

           The present study, within the holistic PTM, recognizes the human organism as an 

expression of the sum total of the individual’s experience. Encouraging healthy mental 

attitudes/reduced stress, a positive outlook facilitated by affirmations of strength, 

balance and positivity; empowering self-worth/self-belief, augmenting change in 

physical structure; with a renewal of physical, mental and emotional balance achieved 

via the release of old tissue memory (TM) and neural/holding patterns (HPs).  
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           The holistic, integrative approach of the PTM, maximizes the potential of each 

unique individual, resolving underlying conditions, and thus requires that we get to know 

the whole person. For example, presentation, health history, birth and birth order (Adler 

1964), developmental milestones, body type, temperament, personality, psychology, 

predispositions, cognitive ability, posture, gait, biomechanics, coordination, balance, 

movement patterns, breathing pattern, thermo regulation (cold, hot, clammy), work/life 

activity, stress levels, interests, sports/recreational activity, emotional/feeling life, likes 

and dislikes, psychosocial interactions with others.  

           This assists the Pilates rehabilitation specialist (PRS) in formulating a holistic 

perception of the presenting condition and possible working hypotheses. According to 

the director of the Program of Integrative Medicine (PIM), Arizona University:  

                 Integrative medicine is healing-oriented medicine that takes account of the  

                 whole person (body, mind and spirit) as well as all aspects of lifestyle.  It  

                 emphasizes the therapeutic relationship and makes use of all available  

                 therapies, both conventional and alternative, and aims to refocus medicine  

                 on health and healing rather than disease and treatment (Weil, 2004, p. 9). 

 
Vitality of Spirit     

‘Vitality’, from the Latin vitalitas, can be defined as that which distinguishes the living 

from the non-living; vital life energy or power; the capacity to live and grow; mental and 

physical vigour; physical strength and good health (Cambridge; Merriam-Webster).  

           In the ancient Indian Yoga tradition, dating back to pre-Vedic times (5000 BCE), 

this vital life force is called Prana, and is known as the cosmic life principle, life energy, 

vitality that pervades the entire universe. Consciousness is synonymous with life; 

consciousness turned inward is life, and life turned outward is consciousness.  

           Accordingly, it is understood that there is an integrated state of vibration from 

which all possible types of vibrations arise by a process of differentiation.                                                                         

In Sanskrit, this is termed ‘Nada’, a vibration in the medium of space or ‘Akasha’ that is  
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essentially mental in nature, possessing consciousness at its very source.  

           As the very basis of the manifest universe, consciousness alone can produce any 

amount of energy out of itself. The nature of thoughts, feelings and emotions is 

essentially vibration, capable of giving rise to form, and vibrating in the matter of subtle 

fields of existence (Ghooi, 1994). The present study suggests that thoughts, feelings and 

emotions (TFE) affect change in the molecular structure of the organism, contributing 

positively or negatively to over-all vitality, health and wellbeing. Qualitative assessment 

of individual case studies serves to support this.  

           In ancient Chinese tradition, this life force is termed Qi, and is also understood to 

be the essential life-energy that flows throughout the body. Acupuncture, the Chinese art 

of healing that dates back to about 2600 BCE, derives its name from the Latin acus ‘a 

needle’ and is based on the ancient Tao philosophy of life. ‘One needle accurately placed 

can rid the body of a host of illnesses’ (Ancient Chinese treatise, cited in Rogatti, 1974, 

p. 13).  

           It is interesting to note that the acupoints at which needles are inserted are also 

known as acupressure points in Japanese Shiatsu therapy. Such points may be stimulated 

by applied pressure of thumb, fingers and props, making them an important component 

of the PTM. Previous research confirms, applied acupressure effectively reduces pain 

without medication, significantly decreasing skin temperature (Yeh et al., 2008).  

           Many trigger points correlate with acupuncture/acupressure points, assisting with 

the restoration of balanced function and pain reduction (Melzak et al., 1977; Myers, 

2004). The diminished pain sensation that acupuncture elicits can perhaps be explained 

by the original ‘gate theory’ of Melzack and Wall (1965). Based on their discovery that 

the transmission of pain sensation depends on two types of nerves; when an acupuncture 

needle is inserted, small, fast, myelinated type A-delta fibres are stimulated, along with 

smaller, slow, unmyelinated C fibres, transmitting pain/neural impulses to the CNS; 

while larger fibre, inhibitory motor neurons reach the spinal cord first, effectively closing 

the gate on the pain impulses carried by the smaller nerve fibres.  
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           According to Man and Baragar (1973), physiologically, pain is conducted by bare 

nerve endings, warmth by Ruffini’s end organ, cold by Krauses end bulb, with pressure 

and tactile sensations by the corpuscles of Porcini and Meissner; suggesting it is possible 

the acupuncture needle activates the pain fibres more and stimulates other receptors less.  

           Melzak, Stillwell and Fox (1977), looked at the correlation of trigger points and 

acupuncture points and their associated pain patterns. By aggregating results from 

previous research, a high degree of correspondence (71%) was found, suggesting a close 

correlation between trigger points and acupuncture points for pain. While both therapies 

were discovered independently of each other, and vary in their mode of practice and 

understanding, the study asserts that both trigger points and acupuncture points represent 

the same underlying phenomenon, and can be explained via the existence of commonly 

shared underlying neural mechanisms.  

           The study also highlights the observed relationship of trigger or acupuncture 

points being at times, distal to the site of the actual pain; providing further insight into 

the CNS and its apparent integrative MA/organization, which includes inputs from 

various far-reaching parts of the physical body, including the ubiquitous fascial network.  

           This concurs with more recent understanding (Travell & Simons, 1983; Finando 

& Finando, 1999; 2005; Ingber, 2006; 2008; Oschman, 2008; Schleip, 2012), and, as 

Melzack, Stillwell and Fox concluded almost four decades ago, ‘studies of trigger and 

acupuncture points in man may provide further valuable clues on the organization of this 

mechanism’ (1977, p. 21). Valuable clues within the present research study included 

topographical points (TOPs) and their mental and emotional bearing in returning the 

human body to wholeness.  
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Science of Breath 

‘Breathing is the first act of life and also the last, above all, learn to breathe correctly’  

(Pilates, 1945, p. 54). ‘Man is the measure of all things’ (Protagoras, 490 BCE, p. 181).          

            The act of breathing is made possible through the mechanism of two-phase 

respiration, inhalation (inspiration) and exhalation (expiration). The inverse relationship 

of pressure and volume (up/down) is the physical principle underlying air movement in 

and out of the thorax. In quiet breathing, volume changes within the thorax vary the level 

of intrathoracic pressure by 1-2 mm Hg above or below atmospheric/outside pressure, to 

affectively move approximately 500 ml of air with each breath.  

           The principal muscles of breathing are the thoracic diaphragm, accomplishing 

about 75% of inspiratory effort, and the external intercostals, accomplishing about 25% 

of inspiratory effort. Expiration is mainly diaphragm and external intercostal relaxation, 

lung elasticity, and contraction of internal intercostals. Inspiration contracts and flattens 

the diaphragm, lowering the floor of thorax, thus increasing vertical dimensions of the 

thoracic cavity. Expiration decreases the vertical dimension of the thorax as the 

diaphragm relaxes, forming domes over the underlying viscera (liver, stomach), with the 

recoil and descent of ribs decreasing transverse and antereoposterior dimensions (Kapit 

& Elson, 2002).        

           Homeostatic interrelationships between the respiratory system and all other body 

systems are well accepted. Suffice to say, the respiratory and cardiovascular systems are 

integrative and co-dependent in ensuring that the organism receives vital oxygen, 

enabling metabolism and cellular respiration (Marieb & Hoehn, 2007).  

           Considering the importance of respiration in healthy metabolism, it is interesting 

to note the high percentage of people presenting to the Pilates studio with faulty 

breathing patterns. This may be understood if we consider that emotions, stress, pain, 

body temperature and other stressors are capable of altering respiration by their action 

on hypothalamic centers (Marieb & Hoehn, 2007).  
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           Faulty breathing is therefore, an important consideration, with direct observations 

and conclusions finding that as long as the organism maintained critical levels of stress 

response, also observed to be cumulative, pain and inflammation continued. Subjects’ 

response to stress invariably involved altered breathing patterns, induced dysfunction, 

nausea, pain and any number of diagnosable conditions.  

           It is the view of the researcher that stress appears to reduce tolerance, and may 

increase or perpetuate anger, depression, emotional outbursts, posturing, lack of 

resilience et cetera, reproducing all too familiar pain patterns (PPs), in a self-perpetuating 

cycle.     

           On closer examination, such pain sensitization may be recognized as a default 

MA to alert the individual of dangerously high stress levels. Interestingly, the majority 

of subjects suffering from stress said that they didn’t feel stressed, yet the body was 

clearly in a state of sustained stress, producing pain/distress.  

           Observed subject response suggests that this apparent disconnect from metabolic 

function and the physical, mental and emotional needs of the organism is a consequence 

of fast-paced modern living. The metaphor that history repeats itself until the lesson is 

learned comes to mind; as does the study on repeated loading of the spine at levels well 

below mechanical failure level of one single load, causing microdamage (Lu et al. 2001).  

           As previously acknowledged, once an injury has occurred, the structure involved 

never really returns to its full tensile strength (Houglum, 2005). This, coupled with stress 

and apparent hyper/hypo mobility, was observed to predispose the individual to the 

potential of on-going impairment, manifesting in periodic bouts of pain and dysfunction, 

often referred to as ‘non-specific’ as in low-back pain (NSLBP). 

           No two people are exactly the same, but patterns of stress response were observed 

to be similar, with rhythmic breathing exercises/3-fold breathing providing the key to 

breaking the stress/faulty breathing cycle.  

           Despite the fact breathing is regulated involuntarily by brain stem respiratory 

centres, the individual can exert conscious or volitional control over the rate and depth  
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of their breathing. During voluntary respiratory control, the cerebral motor cortex signals 

the motor neurons that stimulate respiratory muscles, by-passing the medullary centers 

(Marieb & Hoehn, 2007). This is the point available to the rehabilitation specialist for 

reprogramming sensory integration at the cortical level. 

           Voluntary breath holding on the other hand, is limited by the function of brain 

stem respiratory centers that reinitiate breathing as CO2 blood concentration increases 

(Marieb & Hoehn 2007). Restoring deep rhythmical breathing is fundamental to the 

retraining/reprogramming of the autonomic nervous system (ANS)/organism.  

           In clinical studio practice the researcher has observed, though breathing is the first 

element to be taught, it is often the last element to be mastered. Without the integration 

of breath and movement, exercise form is compromised with a default to stressful, 

dysfunctional motor patterns; the outcome doing more harm than good.  

           In the ancient art of Yoga, the science of breath (pranayama) begins with the 

observation of the ebb and flow of each natural exhalation and inhalation, allowing the 

breath to become calm, and the brain and nervous system to relax. In order to achieve a 

deepened, rhythmical breathing, the diaphragm needs to release. The diaphragm is 

understood to be the medium between the physiological body and the mental body, and 

through this relationship, is capable of retaining the stresses and tensions of daily living.        

           The Hatha Yoga Pradipika - Ancient Yoga treatise, states that the senses are 

governed by the mind, the mind is governed by the breath, and the breath is governed by 

the nerves (Iyengar, 2005). This correlates with researcher observations; accessory 

muscles of respiration were hypertonic where breathing pattern was faulty.  

           Reduced lung capacity, including diaphragm (DPH) hypertonicity, subsequently 

compounded postural impairments; increased pressure on vital organs, compromised 

organ function, with resultant mood and metabolic rate also observed to be affected.                  

This is not surprising, as many primary and accessory muscles associated with 

respiration also have a postural function (Kendall, McCreary & Provance et al., 2005).  

 

 



	 44	

           The present study asserts that core muscles are respiratory/postural muscles, 

affecting inspiration/expiration and thoracolumbar alignment; integrated mobility, 

stability. ‘Man is the measure of all things’ (Protagoras, 490 BC, Plato Theaetetus 152a). 

           Smooth, deep, rhythmical breathing is observed to produce a measure that is 

reflected in the ebb and flow of the tides and the rise and fall of all life. Kendall, 

McCreary & Provance et al. (2005), assert that many muscles may be observed to 

contribute to respiration. The main muscles involved in active respiration are listed 

below; Hodges, Sapford and Pengel (2007) confirm involvement of pelvic floor muscles 

(PFM) in respiratory function, posture, and control of intra-abdominal pressure (IAP). 

Forced Expiration/Exhalation 

• Abdominals (RA, TrA, external and internal obliques) 

• Internal intercostals 

• PFM (levator ani, fossa ischionalis) 

• Serratus anterior, posterior superior, posterior inferior 

• Latissimus dorsi 

• Quadratus lumborum 
 
All of the above serve to decrease the three-dimensional capacity of the thorax/ribcage. 

Importantly, the precursor to a deep inhalation is a thorough, complete exhalation. 

Forced Inspiration/Inhalation  

• Diaphragm [vertical diameter movement] 

• External Intercostals [transverse diameter movement] 

• Sternocleidomastoid [anterior posterior diameter movement] 

• Scalenes  
 
All of the above serve to increase the three-dimensional lung capacity of the rib cage. 
		 	 	 	 	 	 																																																																																														
Accessory Breathing 

• Sternocleidomastoid 

• Scalenes  

• Upper Trapezius                              
                                          

Faulty, accessory breathing patterns arise when the above accessory muscles become 

more involved as primary muscles of respiration. Observed in asthmatics, stress, anxiety, 

sub-optimal respiration, reduced ribcage excursion, postural/core weakness.  
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Core Muscles 

• Pelvic floor/Transverse Abdominis 

• Hip adductors/gluteals 

• Diaphragm/multifidus 
 
The above force couples serve to stabilize the torso, with efficiency of breath optimized 

with the conscious synergistic activation of the entire core.            

           The close proximity of the cervical spine and shoulder girdle means that neck and 

shoulders are often implicated in shared dysfunction, holding patterns (HPs) and 

nociception. Equally so, pelvic and shoulder girdles demonstrate shared levels of mal-

alignment/dysfunction, with global trunk, pelvic and shoulder muscle stabilizers 

implicated via hypertonicity (quadratus lumborum, multifidus, trapezius, scalenes, 

SCM, PM) and/or weak core/local functional joint/spine stabilizers (TrA, PF, GM, HA, 

IAO, EAO, DPM, MF) This is in line with Janda’s (1968) theory of muscle imbalance; 

upper-crossed syndrome (UCS) and lower-crossed syndrome (LCS).  

            Muscle control is dependent on efferent motor output from sensorimotor 

chains/neural pathways affected by afferent input and control by the CNS. Sensorimotor 

control incorporates both reflexive stabilizing chains and adaptation chains. The most 

important sensorimotor stabilizing chain in the body is the pelvic chain, which consists 

of the diaphragm, transverse abdominis, multifidus and pelvic floor (Lewit, 2007). 

Together, these muscles form a functional neurological chain reaction known as 

reflexive stabilization.                                                                                                                          

           Reflexive stabilization is expressed unconsciously through the sensorimotor 

system, and co-activated to effect both stabilization and force transmission (Page et al. 

2010). The connection between the respiratory and pelvic diaphragms is an important                

consideration with regards to core activation and breath control.               

           Within the Pilates therapeutic model (PTM) lung capacity is increased by degrees, 

sequentially increasing stability/core activation and motor control, facilitating a resetting 

of the autonomic nervous system.     
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           Research utilizing real-time magnetic resonance to control and respond to 

changes in intra-abdominal pressure confirms that during respiration, a symmetric 

change in the pelvic floor takes place. This assists trunk stabilization, with the pelvic 

diaphragm not only supporting pelvic organs, but also resisting increasing pressure, 

affecting respiratory function. The important monitoring centre for phrenic medullary 

areas of the retroambiguus nucleus, within the medulla oblongata, also controls the 

abdominal muscles. Respiration therefore, needs to be supported by the pelvic floor if 

intra-abdominal pressure is to be  properly controlled (Bordoni & Zanier, 2013).  

           This highlights the important function that this MA fulfills, with implications in 

anything from unconscious movement to heavy lifting, parturition, excretion, 

micturition, coughing, as well as applied, forced expiration.  Faulty breathing  may  

perpetuate dysfunction at the subcortical level, potentially producing a fixed aberrant 

motor program (Gardner, 1996; Janda, 1986).  

           An apparent disconnect between breath and movement was commonly observed 

as breath holding, shallow breathing, accessory breathing, lack of core activation, and/or 

other respiratory faults as listed in the PTM breathing assessment protocol. As reported 

within the scope of this study, successful rehabilitation of faulty movement patterns was 

co-dependent on effective reprogramming of faulty respiratory patterns (Lewit, 1980).  

           The researcher asserts that hypertonic muscle groups must be trained to let go if 

the continuous, abnormal motor patterns of trunk muscle over-use are to be normalized. 

Contracted trunk muscles may exert compressive force on the lumbar spine (Hall et al., 

2007), and could be a contributing factor to potential damage in certain spinal or pelvic 

pain conditions (Latey, 2001; Lederman, 2010; Mens et al., 2006).   

            Three-fold breathing exercises, specific to the PTM, assist the release of holding 

patterns, decreasing muscle tone; activating core/primary muscles of respiration/posture 

and affecting a normalization of the neuromuscular/sensorimotor system. Importantly, 

no other movement can be normalized if faulty breathing patterns persist (Lewit, 1980). 
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Central Nervous System 

           Proprioception, defined by Sherrington (1906) as the sense of position, posture, 

and movement, is an essential developmental aspect of therapeutic exercise. 

With Proske and Gandevia (2012) asserting that afferent signals generated during a 

movement are processed to code for endpoint position of a limb, with the afferent input 

referred to a central body map to determine the location of the limbs in space. 

           Proprioception relies on the input of afferent receptors in joints, tendons, 

muscles/myofascia and skin. The spinal cord, brainstem and cerebral cortex being three 

essential CNS sites for afferent receptor communication. Fast transmission and response 

from the spinal cord invokes a rapid reflex action, with slower responses from the 

cerebral cortex initiating a conscious performance of action/response in the peripheral 

nervous system (PNS). Balance is affected by three important systems, the vestibular, 

oculomotor and proprioceptive systems. All three systems provide input to the CNS in 

order to sustain static and dynamic balance. Coordination requires accurate perception 

of the activity, feedback from CNS during and after the activity; activity correction 

through repetition and refinement, until cerebral cortex input is no longer required 

(Houglum, 2007).  

           The main goal of rehabilitation is the improvement of CNS function. By pursuing 

and achieving an efficient brain function via complete processing and integration of 

afferent information from senses, full expression of the motor system within its full 

biomechanical potential, physical, emotional and chemical homeostasis and flexibility 

is achieved (Page et al., 2010).  

           Melzack (1999) believes that the greatest single contribution of the ‘gate theory’ 

to biological and medical science was its emphasis on the mechanisms of the central 

nervous system. The brain being presented as an active system, capable of filtering, 

selecting and modulating inputs, with dorsal horns recognized as sites where dynamic 

activities, including excitation, inhibition and modulation take place; the CNS being 

fully implicated as an essential component in pain processing, rather than peripheral 

factors alone.  
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           As can be seen, the CNS is capable of producing purposeful, coordinated 

movements through its interaction with both internal and external environments. Muscle 

imbalances contribute to postural deviations and impaired movement patterns. Which in 

turn, lead to faulty motor control programming, with the distribution of force being 

disturbed, as the congruency and integrity of joints is altered by further muscle 

imbalances; affectively altering proprioception, undermining coordination, balanced 

joint function/postural control, and ultimately inducing nociception (Janda, 1964).   

           This cycle of neurologically mediated response is indicative in muscles prone to 

tightness and weakness, with reciprocal inhibition altered by the pattern of neurological 

imbalance. This is observed in Janda’s neurodevelopment of the tonic and phasic muscle 

systems, and Sherrington’s law (1906) of reciprocal inhibition, viz. tightness of 

antagonists subsequently inhibits agonists (Granit, 1966, p. 50).                                        

           Previous research by Ferrier and Yeo (1890), as quoted by Sherrington (1892) in 

his paper titled, Notes on the arrangement of some motor fibres in the lumbo-sacral 

plexus states, ‘the complex of efferent fibres gathered together in each motor root is the 

outcome and representative of some ‘highly coordinate functional synergy’ in the 

musculature’ (Sherrington, 1892, pp. 621). It is the researcher’s view that this statement 

is as valid today as it was over 100 years ago, indeed, it could be said that such a 

perception was ahead of its time, and could easily apply to the latest research into Fascia 

Science and the complex MA of the nervous system. 

          Sherrington further complements such conclusions by surmising that ‘analysis of 

the motor root will in that case mean analysis of a functional motor combination of high 

physiological significance’ (Sherrington, 1892, pp. 622-623). 

           Sherrington goes on to quote from a letter written almost 60 years earlier by one 

Panizza to another, Buffalini (Annali Universali di Medicina, 1835), describing a 

‘remarkable fact’ pertaining to Panizza’s own observations of the severing of up to two-

thirds of the motor nerves affecting muscles of one or more joints; producing an assured 

weakness in the said limb, but in a short time, movement was observed to return to its 
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original vigorous condition. Had Panizza and Sherrington stumbled upon the 

phenomenon that Merzenich, Paul and Goodman (1968) would discover decades later?  

           After cutting a peripheral nerve in the hand of several monkeys, and sewing it 

loosely in the hope that the many axonal wires in the nerve would get crossed during 

nerve regeneration, Merzenich et al. waited seven months before remapping the 

monkeys’ brain function. ‘What we saw, was absolutely astounding. I could not 

understand it.’ Not only were the nerves healed, but as Merzenich observed, function 

now appeared topographically arranged in such a way that the brain itself appeared to 

have ‘unshuffled the signals from the crossed nerves; new topographical maps were 

forming in slightly different places.’     

           This discovery changed the long-held view that the brain is hard wired, with 

subsequent study leading to the eventual acceptance by mainstream neuroscience of  

brain ‘plasticity.’ Interestingly, as Merzenich struggled to make sense of his antithesis 

of the widely accepted localizationist view of mental function and fixed brain 

topography, he searched for clues in academic annals that might contradict 

localizationism.  

           It was here that Merzenich came across the evidence of Sherrington and Brown 

(1912), with regard to stimulating one point in the motor cortex of a dog to bend its leg 

or indeed, to straighten it (cited in Doidge, 2010, pp. 53-55). Did Merzenich find 

Sherrington’s earlier study and reference to Panizza’s ‘remarkable fact?’ 

           Regardless, it seems reasonable to surmise that the integration of structure and 

balanced function involves a ‘highly coordinate functional synergy’ that exists despite 

the CNS, not as a result of it.                                      
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Figure 2.5 Human Nervous System 

 

 © R Lawlor. Used with permission. 

 

 

 

 

 

         

 

Functional Pattern of Human Nervous System 
 
1. Intrasegmental reflex: response limited to segment     
      stimulated. 
 
2. Intersegmental reflex: impulse carried by association  
      neurones to neighbouring segments, causing co- 
      ordinated muscle response. 
 
3. Equilibratory control: automatic balancing reactions. 
 
4. Synergic control: automatic co-ordinating control  
      of muscular actions 
 
5. (a) Auditory and (b) visual reflexes: automatic 
       responses to sudden noise or flashes of light  
                                                       
6. Automatic associated control of complex muscular 
        actions. 
 
7. Voluntary and inhibitory control: choice of responses  
        based on memory of past experiences.  
      
     (Lawlor 1994, p. 31) 
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Fascia 

           The researcher’s own practice and observations confirm that the fascial system 

both facilitates and/or hinders movement. While Ingber (2006) asserts that fascia is a 

whole-body integrator that shares information amongst body systems, the present study 

further asserts that the fascia can be stimulated to signal release amongst body systems.  

           For as Hobbes (1651) argued, and this present research supports, the impact of 

touch or indeed, sight on a person, stimulates ‘movement that travels down the nerves 

leading to sensory impressions’ (cited in Doidge, 2010, p. 365).  

           The present study proposes that the organism’s mechanisms of action (MA) are 

stimulated by the initial sensory impression, which is ‘stored’ in connective tissue 

(fascia, tendons and ligaments) and ‘tapped’ into by the clinician at particular points, 

what this study terms topographical points (TOPs), in the fascial system. Not to be 

confused with the physical nature of trigger points (TPs), TOPs appear to be wellsprings 

of stored emotional experience, filled with varying degrees of trauma, stress, anxiety and 

neuronal energy.  

           For example, by using the index finger to apply resistance to the splenius capitus 

on the (R) occipital ridge, a technique referred to as applying a strut, mental and 

emotional memory/issues relating to the father or other male figures, may be tapped into 

and released.  

           The process by which this MA was discovered is presented in the case study 

section of this thesis, where its affects are described, along with the close association of 

TPs and postural energy points (PEPS). The present study further posits that emotions 

and thought life impact on connective tissue, that is, fascia, ligaments and tendons; 

potentially contributing to hypertonic musculature, altered breathing patterns and, 

through its effect on the endocrine system, altered hormone levels/production, increasing 

stress and compromising over-all health.  

           How might memory be stored in soft tissue? Modern research proposes a variety 

of possibilities involving other forms of information storage, rather than exclusive 
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neurological processing, suggesting that ‘manual therapy might affect various forms of 

memory, producing profound tissue changes from subatomic to global effects’ (Tozzi,  

2013, pp. 260-264).                                                                                                                                                                             

           From the reductionist viewpoint of dissection, fascia is considered to be ‘part of’ 

particular body structures and thus named accordingly, thoracolumbar fascia for 

example. However, invivo, muscles, ligaments and fascia exist as an integrated, 

functional system.  

           We should therefore adopt different eyes to look at this complex system from  

           an alternative perspective that better reflects it ubiquitous structure and   

           polyhedric function. Fascial tissues should be seen as one interconnected,   

           functional network (Schleip et al., 2012), as one large networking  organ,     

           a body-wide mechanosensitive signalling system (Langevin, 2006), based   

           on a structural continuum at various levels of complexity (Guimbertau,  

           2012, as cited in Tozzi, 2014, pp. 450-451). In other terms, fascia is finally  

           starting to be intended as it truly is and has always been in nature: an  

           ubiquitous, living, dynamic, pulsating and coherent whole (Tozzi, 2016, pp. 1). 

           The present study goes one step further to suggest that fascial tissues could also 

be seen as an essential extension of the dura mater. That is, an increasingly complex 

mechanoreceptive element that serves as the interface between internal and external 

environments; a sophisticated extension of the cerebral cortex, comprising of protective 

morphological filaments that adjust according to the mental, physical and emotional 

needs and demands of the organism; a holistic, intelligent network that seeks to protect 

the organism with its ability to absorb/store, recapitulate and process the sum total of 

experience; communicating at the deepest subatomic cellular level, as well as at the more 

superficial level of anatomic structures, the highest needs of the ‘spirit’ or ‘life force.’  

              According to a recent study, the rectus capitus posterior minor muscle,   

forming part of the deep fascia, is directly connected to the dura via a myotendinous  

junction and consequently to the reciprocal tension membrane. Further, the nuchal 
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ligament, innervated by C2, is also connected directly to the dura mater (Bordoni & 

Zanier 2013, p. 286).		

           The researcher postulates that the clinician, as an objective facilitator, is able to 

‘tap into’ the intelligence of the subject’s fascia with sensitive palpation and intent that 

is positively directed to the subject’s highest good. In such conditions of receptivity, both 

the subject’s and the clinician’s fascial networks communicate with each other. 

Effectively initiating thought forms and the recall of memories/past emotional events 

and traumas that may be spontaneously retrieved from the cellular matrix.  

           Once retrieved and acknowledged, understood and released, a freeing up of the 

‘storage system’ occurs, precipitating a greater sense of freedom physically, mentally 

and emotionally.                                                                                   

           Though beyond the scope of the present study, but perhaps in light of it, TOPs 

has implications for all ‘pain’ syndromes, potentially including for example, post 

traumatic stress disorder (PTSD).  

Tendons and Ligaments 

           It is relevant to note that Weber (1852) concluded that human beings possess an 

extremely subtle perceptual faculty, one that exceeds the ability of touch to accurately 

determine the difference in weight between two objects.  This ‘muscle sense’ or ‘sense 

of strength’ as Weber termed it, provides us with essential information about the body’s 

posture and position in space.  

           Also, as proposed by Cajal (1894) and evidenced by Kandel and Spencer (1968), 

learning results from changes in the strength of the synaptic connections between 

precisely interconnected cells. Kandel concluded that it is experience that alters the 

strength and effectiveness of these pre-existing chemical connections. Observed within 

the context of three types of learning viz. sensitization, classical conditioning and 

habituation, synaptic plasticity emerges as a fundamental mechanism for information 

storage by the nervous system, a mechanism that is built into the very molecular 

architecture of chemical synapses (Kandel, 2001).  
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           While previous studies have acknowledged the important structure-function 

relationships of tendons and ligaments in stabilizing joints and supporting the 

musculoskeletal system (Benjamin et al., 2008), Xander (2013) has demonstrated the 

ability to isolate awareness and activate the tendons through tendon exercises.  

           The present study postulates that through conscious integrated awareness (CIA), 

authentic life movement (ALM) occurs, facilitating whole body integration at the 

deepest level viz. body, mind and spirit. Through the harmonization of our thinking, 

feelings, emotions and will, intelligent movement (IM) is achieved. The researcher 

further posits that the tendons and ligaments, as an essential part of the connective tissue, 

are also crucially important to human movement in a way that extends beyond their 

function as connectors of the musculoskeletal system, or facilitators of neuromuscular 

function.  

           The present study also proposes that these tensile strength sinews, that is, tendons 

and ligaments, possess a strong and impressionable connection with our thinking, and 

with what may be referred to as the ‘life body.’  

           In the ancient Indian Taittiriya Upanishad (2500 BCE), the life body is referred 

to as the Pranamaya kosha/physiological sheath, understood to be the vital energy body 

that is identified by, and dependent on breathing. Essentially, the life body is the second 

of five sheaths or pancha kosas that constitute the human being; its energy or life 

force/prana being largely responsible for maintaining vitality in the first sheath, the gross 

physical body, or annamaya kosa/anatomical sheath. Just as the physical body 

assimilates nutrients from food to sustain body systems, the more-subtle life body/force 

incorporates animating processes within the being, particularly breathing (Deussen, 

1997; Iyengar, 1983).  

           The present study suggests that this connection is symbiotic with our deepest 

intent. For example, thinking about moving the arm, visualizing, imagining the 

movement, rather than physically doing it, allows the life body, through the medium of 

the tendons and ligaments, the vital chance to activate and initiate authentic life 

movement (ALM). As a result, at the very least, one feels an awareness of activity at  
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the capsular joint and at most, an involuntary movement of the said limb occurs. This is 

achieved without conscious volition, reducing physical effort and conserving vital 

energy.  

           This is an important finding, which correlates in part with Xander’s viewpoint 

that ‘the sense of strength must possess a kind of memory, which is used whenever an 

image of the intended motion is created in the mind’ (Xander, 2013, p. 37).  

           The researcher’s experience has shown that while passively at rest, imagining 

touching a hot surface incurs an immediate involuntary response from the said limb; 

visualizing elbow extension incurs an involuntary contraction of triceps brachii.  

With implications for teaching and learning, this also correlates with the report that ‘PET 

scans show that imagined visual images are generated by the same visual centers as real 

images produced by external stimuli’ (Doidge, p. 366).  

           According to Xander the first systematic study of the interaction between muscle 

activity and inner experience was done by Weber (1795-1878), who coined the term 

‘muscle sense’ or ‘sense of strength.’ Xander asserts that ‘the sense of strength is 

supplemented by the sense of position (joint position) and the sense of movement 

(perception of joint movement)’ (Xander, 2013, p. 36), collectively contributing to 

proprioception. Underlying all of this is the understanding that a vast array of receptors 

and sensors exist in the connective tissue of tendons, ligaments, joints and muscles, and 

that tendons in particular, possess an ability to learn and store memorized experience.  

           While the science of both Weber’s and Xander’s understanding may be perfectly 

adequate within the context of their theses, and in particular, with regards to voluntarily 

activating tendons without moving muscles, it seems to be the case, according to the 

researcher’s experience, that something more than a highly evolved and specialized cell 

system is responsible for this, and the ALM outlined above.                                                                                                                                     

           From an experiential, qualitative, intuitive point of view, the present study 

purports that it is the energy of the life body, or what Panizza (1835, in Sherrington, 

1892, p. 622) and Sherrington (1892) termed ‘a highly coordinate functional synergy’,  
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that activates the tendon, rather than the interplay of specialized cells alone; the tendon 

being more of a conduit for the higher vibratory energy or impulse initiated through 

actively imagining/visualizing movement.  

           ‘As we think, so we become’ is an elemental (ancient) truth that is expressed for 

example, in psychology, yoga, kinesiology, myofascial release, sports performance, and 

martial arts. Though it is beyond the scope of this thesis to debate further, the researcher 

returns to this point in following chapters, referring to a ‘blueprint’ for future recall, as 

an expression of the life body or vital force that affects physical activity and health.  

           This understanding concurs with previous research (Burr, 1939; 1972; Oschman, 

2008) that promulgates the awareness of a subtle energy body, the existence of which is 

understood to facilitate and sustain life. Modern biology recognizes the importance of 

the form and the bonding relationships of the few substances that comprise the molecular 

body of living organisms, for example, the transformation of light into the basic spectrum 

of organic substance in the plant through photosynthesis (Lawlor, 1994).  

           The present study suggests ‘as we vibrate, so we physically manifest.’  When 

thinking, feeling and willing are consciously harmonized, a state of health is restored. 

This integration of mind, body and spirit facilitates, at the deepest level, the organization 

of the molecular structure; improving the neuromatrix, PEPS/meridians, increasing life 

force, proprioception, deeper breath/awareness, accurate movement recall, motor 

control, sustained effort/endurance, stability, with absolute precision.  

           It is upon such understanding that the innovative protocols and methodologies of 

the PTM were developed, facilitating a holistic, integrative approach to the return to 

health. The following normative measures of physical structure and function provide a 

reference point for the qualitative assessment/summary of ROM; low back assessment 

(ViMove) normative measures provide the basis for understanding quantitative data 

calculation.      
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Normative Measures of Physical Structure and Function  

 

 

Table 1.3 Normative measures (Kendall & McCreary, 2005). 

   

  Back/Spine                            Neck 

  Extension                25°                           Extension              60°      

  Flexion                   90°                            Flexion                  50° 

  Lateral flexion        25°                            Lateral flexion      45° 

                                                                   Rotation                80° (R)        80° (L) 

            

  Shoulder               Elbow 

  Flexion                 180°                            Flexion               145° 

  Extension               45° 

  Abduction            180°                             Forearm 

  Lateral rotation      90°                             Pronation             90° 

  Medial rotation      70°                             Supination           90°              

     

  Wrist                                                        Thumb 

  Extension              70°                               MP Joint             60° 

  Flexion                  80°                               IP Joint               80° 

  Radial deviation    20° 

  Ulnar deviation     35°                               Knee 

                  Flexion             140° 

  Hip 

  Extension             10°                                Ankle/Foot 

  Flexion               125°                                Inversion            30° 

  Adduction            10°																																					Eversion													20° 

  Abduction            45°                                 Subtalar joint     35° (inversion) 

  Medial rotation    45°                                 Subtalar joint     20° (eversion)  

  Lateral rotation    45°                                 Dorsiflexion      20°  

                                                                     Plantar flexion   45° 
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ViMove Low Back Assessment Normative Measures  

 

 

Table 1.4 ViMove low back assessment normative measures (dorsaVi, 2015). 

 

  LUMBAR                                         mean                                      SD 

  Flexion                                                49°                                      (+ 9°) 

  Trunk                                                 105°                                     (+13°)                              

  Pelvis                                                   56°                                     (+12°)                 

  Extension                                           -23°                                     (+10°) 

  Lateral Flexion                                    20°                                     (+ 5°)                            

  Lordosis                                             -31°                                     (+ 9°) 

  Trunk                   -11°                                     (+ 6°) 

  Pelvis                         19°                                     (+ 8°) 

  PELVIS 

  Pelvic Tilt ROM standing:  

  Posterior Tilt                                     -11°	 	 						 										(+ -6°) 

  Anterior Tilt                                       12°																																											(+ 6°) 

  AROM in standing:                             

  Posterior Tilt                                       -8°																																										(+ 5°) 

  Anterior Tilt                                        13°					                                (+ 4°) 

  Pelvic tilt ROM sitting: 

  Usual                                                 -27°                                     (+ 8°) 

  Slouched                                             36°																																										(+ 10°) 

  Upright                                               13°																																											(+ 10°) 

  Pelvic Tilt AROM sitting: 

  Posterior Tilt                                     -26°  

  Anterior  Tilt                                        7° 

  Rotation in sitting: 

  Left and Right                                    11°                                     (+ 7°) 
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Biopsychosocial Factors of Impairment  

           The integration of structure and balanced function requires the healthy 

functioning of all body systems; due largely to the effects that each body system 

produces, with flow on affects to all other systems. For example, an endocrine system 

imbalance can produce altered levels of the body’s major metabolic hormone, thyroid 

hormone (TH). As TH affects virtually every cell in the body, every body system can be 

affected or compromised. Some of the effects of dysfunction include muscle weakness 

and cramping; paresthesias, hypoactive reflexes; heat intolerance, weight loss; heart 

palpitations, high or low BP; GI motility, loss of appetite; reproductive issues; joint pain 

and demineralization of bone (Marieb and Hoehn, 2007).  

           Researcher observations suggest that pain is one of the main reasons people turn 

to Pilates. There are many other reasons however, some of which include the need for 

improved posture, core conditioning, increased fitness and sports performance. From a 

biopsychosocial point of view, pain may not only be felt, but also experienced 

biologically, psychologically and socially. Within this construct, pain is seen as a threat 

to biological integrity, augmenting changes in body systems by influencing a wide range 

of neuroendocrine and homeostatic mechanisms in an effort to restore normal function 

(Engel, 1977).  

           The term ‘biopsychosocial’, was first coined by Grinker (1954), a neurologist and 

psychiatrist, and later adopted by Engel, a practising psychiatrist. Disillusioned with the 

medical system, Engel contended that all medicine, including psychiatry, is in crisis, the 

basic fault being the adherence to an inadequate model of disease. Engel believed that 

how physicians conceptualise disease was of great importance and that his proposed 

‘biopsychosocial model’ provides for the evaluating of all factors contributing to illness, 

rather than biological (disease) factors alone. All three levels, biological, psychological, 

and social, must	be	taken	into	account	in	every	health	care	task	(Engel,	1978).  
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           Clinically, and within the construct of the present study, pain is considered from 

the biopsychosocial perspective; providing an integrated investigative approach that 

presents new evidence-based methodology for multi-level pain resolution.                       																				 

Interventions for the Treatment of Impairments 

           ‘Impairments are problems in body function or structure represented as a 

significant deviation or loss, functional limitation, excess or reduction’ (WHO, 1999, pp. 

10-13). 

The causes or origins of impairments are many and varied, affecting body function and 

structural integrity. While impairments are generally observable, their exact origins may 

be difficult to detect. For example, low back pain (LBP) is often reported as ‘non-

specific’ in cases where underlying conditions remain undetected, unresolved or 

undiagnosed.  

           Like impairments themselves, treatments too may vary, with all too many 

producing non-favourable outcomes. McGill (2007) attributes this, at least in part, to 

inadequate diagnoses, inappropriate diagnostics, treatments or therapeutic exercise; at 

the same time, quoting Bogduk (1995) with regards to ‘cautioning against defaulting to 

an exclusively psychosocial cause of back pain.’ Interestingly, Bogduk recommends 

evidence-based management rather than a ‘continuing faith in passive interventions with 

poor efficacy’ (cited in McGill, 2007, pp. 26-27). This highlights the understanding that 

though explicit evidence of etiology may evade specialists and clinicians alike, it may 

still be present.  

           Likewise, the present study asserts, though implicit evidence of underlying 

conditions exists, it may evade detection and/or any apparent association with the 

presenting etiology/condition. Hence, the clinical importance of a holistic approach to 

in-depth and thorough client history/assessments; the formulation, exploration, 

observation, deduction, recommendations and conclusions of working, evolving client  

focused hypotheses, with sequential program development, as outlined in the PTM.  
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           This bodes well with Maitland (1987) and McGill (2007), who promote the 

practice of patient examination and the formation of an appropriate working hypothesis, 

tested and modified as rehabilitation progresses.                                                                                   

           In a study by Burton et al. (2004), long-term resolution of low-back pain was 

found to be unlikely in a high proportion of patients receiving manipulative therapy. 

Recommendations included the need for manual therapists to look beyond the 

nociceptive component of patients’ pain to ‘a deeper understanding of the nature of 

patient’s pain behaviour and distress’ (Main & Watson, 1999); incorporating 

‘management strategies that focus on biopsychosocial principles’ (Jones et al., 2002, 

cited in Burton et al., 2004, p. 34).  

Passive Interventions 

           Passive interventions are an important component of the PTM, with duty of care 

to the client supported by interventions that are appropriate to the condition, and 

efficacious in their affects. They include pharmaceuticals (Rx), herbal medicines, 

vitamins and/or supplements such as magnesium (Mg), calcium (Ca), treatment 

modalities and surgery. 
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Table 1.5 Passive interventions and interrelationship with Pilates for rehabilitation. 

      Modality                  Focus                      Effect               Interrelationship 
 

Osteopathy 
Craniosacral 
therapy 
 

 
Release of tight 
structures; skeletal 
re-alignment; 
Improved CNS; 
restoration of 
structural integrity 

 
Re-balancing of 
musculoskeletal, 
nervous, lymphatic 
and circulatory 
systems  

 
Shared focus on 
alignment and joint 
congruency; Muscle 
rebalancing; 
Diaphragm release; 
Breathing 
Craniosacral rhythm 

 
Massage 
Types: 
-Lymphatic  
 drainage 
-Myofascial/TPR 
-Sports 
-Foot   
 Reflexology  
-Shiatsu 

 
Therapeutic release 
of muscle/fascia; 
Circulation; TPs; 
Injury recovery/  
prevention;  
De-stress/relaxation 
Meridians;  

 
Muscle tone; TPR 
Improved 
circulation; 
Metabolism 
Physiology 
Myofascia health  
 

 
Myofascia release; 
Postural alignment;  
Movement 
facilitation; 
Decreased muscle 
tone;  
Neuromuscular re- 
reeducation 
Tops and PEPS 

 
 
Acupuncture 
 
 

 
Meridian 
stimulation 
Organ system 
rebalancing; 
Pain resolution; 

 
Disease prevention 
Balanced Qi 
Healthy body/mind 
Energization 
Anesthesia 

 
Balanced energy; 
Pain resolution; 
Neurophysiology;  
Movement 
integration; PEPS 

 
Kinesiology 

 
Health diagnosis & 
treatment; allergies; 
emotional release 

 
Disease prevention; 
Improved structure, 
chemistry, 
mentality  

 
Integration of 
function & 
structure; Muscle 
testing: 
PNF, NKT, TPR, 
TOPR 

 
Bowen Therapy 
 

 
Restorative change 
of tissues/body 
structure  

 
Pain relief 
Physiological 
change 
Improved structure 

 
Connective 
tissue/release; 
Structural re-
balancing;  
TPR 
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Table 1.5 Continued. 
 
   Modality                 Focus                    Effects                  Interrelationship 

 
Physiotherapy 
 
 
 
 
 

 
Manual therapy 
Dry needling 
Ultrasound 
Functional training 
Therapeutic 
exercise 

 
Muscle release 
Pain relief 
Increased circulation 
Self-management 
Health & wellness 

 
Therapeutic model 
TPR 
Apparatus, props  
Neuromuscular re-
ed. 
Self-imposed limits 

Alexander 
Technique 
 
 
 

Postural alignment 
Body awareness 
Inhibition 
Conscious intent 

Mind-body  
Release of old habits 
Improved function 
Control 

Posture/mind-body-
spirit 
Self-imposed 
limitations 
Functional 
movement  
Sensorimotor 
control 

Aroma 
Therapy 
Music  
Art 

Physical & mental 
health & wellbeing 
Rhythm 
Form/proportion 

De-stress/relaxation 
Exercitation 
Neuroplasticity 
Breathing 
prophylaxis 

Calming, therapeutic 
assisted environment 
Altered brain 
structure/ function; 
subcortex 

Naturopathy 
 

Nature-based 
health  
Botanic medicine 
Nutrition 

Balanced organism 
Nutritional support 
Healing 

Functional structure 
Nutritional 
awareness 
Health & wellbeing 

Chinese 
Medicine 
 
 

Life energy (Qi)  
Chinese herbs 
Meridians 
 

Healing; 
Energization; 
Balanced meridians/ 
body systems  

Meridians; PEPS 
Body systems 
function  
Structural 
integration 

Ayurveda 
 

5 elements 
Tridosha 
Constitution   
Body systems 
Nutrition 

Physiological 
equilibrium/health 
Neural, endocrine, 
immune 
mechanisms  
Diet 

Physical proportion 
Temperament/consti
tution 
Nutritional 
awareness 
Function & 
structural balance 

Yoga  
[not strictly 
passive;  
included here as 
self-treatment] 
 
 
 
 
 

Asana/postures  
Mind-body-spirit 
Breathing 
Endocrine system 
Nervous system 
Lymphatic system 
 

Stress reduction 
Mental, physical,    
emotional health 
Metabolism 
Physiology 
Neurology 
Hormones 
Strength, flexibility 
Coordination 
Equilibrium 
3 levels of breathing 
Relaxation 

Exercise foundations 
Mind-body-spirit 
Vitality/health 
Metabolism & 
Physiology 
Body systems 
meridians 
Neurology 
Hormones 
De-stress  
Structural balance 
L/R brain 
integration  
Proprioception 
3 levels of breathing 
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Active Physical Interventions 

           Active physical interventions may be defined as activities or exercises undertaken 

by the subject at the appropriate stage of rehabilitation and general fitness (Anderson, 

2005b).  Exercise approaches may be categorized as strength, endurance, flexibility or 

balance. However, while general exercise may provide a conditioning program that 

includes a combination of any or all of the above approaches, such programs are by and 

large, considered to be non-specific. For those with muscle imbalances and postural 

deviations, this may do more harm than good, predisposing individuals, right through to 

professional athletic level, to recurring weaknesses and injury.  

           The very nature of activity/exercise and brain function/development is change. 

The motor control of movement includes the parametric abilities of force, velocity, range 

and endurance. This function of motor control also relies on a synergistic level of control, 

co-contraction and reciprocal activation, as well as more complex composite motor 

abilities such as coordination, balance transition time and motor relaxation. Changing 

the patterning of one control factor changes all other control factors (Janda, 1978; 

Panjabi, 1992a; Lederman, 2010).   

           During movement, it is essential that all of these motor components activate 

efficiently, adapting to positional change, maintaining appropriate posture/alignment, 

moving with precision (PPP). It seems reasonable to suggest then, that just as this MA 

may be prone to dysfunction as per physical presentation, it may also facilitate ideal 

motor control, distribution of force and endurance with control.  

           While all exercise may be deemed potentially dangerous, it is surprising how 

many people continue with fitness training, gym workouts, sports and athletic training, 

while experiencing on-going physical restriction/dysfunction. Issues are many, but the 

one underlying factor that is shared by all is pain.  

           As the present study confirms, functional, neurological considerations have far 

reaching effects on biomechanical structure and motor control.  
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Trunk stabilization is a fundamental requirement for force generation, transmission and 

control (Panjabi, 1992a). 

           Kibler et al. (2006), confirm the importance of force generation in all sporting 

activities. Ipso facto ‘core stability is pivotal for efficient biomechanical function, 

maximizing force generation and minimizing joint loads across all types of activities, 

from running to throwing’ (Kibler et al., 2006, p. 1).                                                                                                           

           Core stability may be defined as ‘the ability to control the position and motion of 

the trunk over the pelvis, to allow for optimum production, transfer and control of force 

and motion to the terminal segment in integrated athletic activities’ (Kibler, Press and 

Sciascia, 2006, p. 189). Core muscle activity may best be described as the pre-

programmed integration of local, single-joint muscles and multi-joint muscles, providing 

stability and motion production. Resulting in proximal stability for distal mobility, a 

proximal to distal patterning of force generation, as well as production of interactive 

moments that move, support and protect distal joints (Kibler et al., 2006).  

           According to Panjabi (2003), the stabilizing system of the spine consists of three 

subsystems: the spinal column providing intrinsic stability, spinal muscles surrounding 

the spinal column providing dynamic stability, and the neural control unit that evaluates 

and determines the requirements for stability and coordinated muscle response.  

           Panjabi maintains that under normal conditions, all three subsystems work in 

harmony to provide the required mechanical stability. With the various components of 

the spinal column responsible for dynamically generating transducer information 

regarding the mechanical status of the spine, the position, load and motion of each 

vertebra.  

           The neural control unit determines the needed stability and generates the 

appropriate muscle pattern for each instance. This makes the level of functioning of this 

MA particularly relevant to appropriate exercise prescription.  

           As each exercise/instance differs, differing demands are placed on this MA; the 

ability to adjust and stabilize the spine, anticipate and adjust to dynamic changes in  
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load/spinal posture, often being compromised in individuals with sensorimotor 

system/motor control impairments. Anderson (2005) quotes previous research 

(Comerford & Mottram 2001; Gibbons & Mottram 2001) to further assert, ‘an 

intervention that focuses on successful pain-free movement, and correct anticipation of 

load, incorporates low-threshold training of deep-stabilizers, and may be able to return 

normal neuromuscular organization’ (as cited in Anderson 2005, p. 40).                                                                                                                                                                                                                          

Active Psychosocial Interventions 

           Psychosocial problems that are intense or persist over extended periods without 

intervention can lead to mild, moderate or even severe mental health issues. Likewise, 

people with mental health problems often have psychosocial issues. Psychosomatic 

reactions may be present where psychological problems are expressed through physical 

dysfunctions or pain. By empowering individuals with this shared knowledge, symptoms 

may be reduced; an understanding of their own feelings and reactions, as well as the 

reactions of others may also be appreciated (Red Cross, 2009).  

           Previous history of low back disorders (LBD), with work loss, is related to 

lingering effects (McGill et al., 2003); including biomechanical, physiological, personal 

and psychosocial characteristics. Some evidence suggests that back pain is a predictor 

of depression (Curry & Wang, 2004), while others (Lepine & Briley, 2004) assert that 

depression may predispose the individual to pain. Psychosocial and biomechanical 

factors appear to influence each other, with active treatment to reduce back pain often 

leading to a reduction in psychosocial issues (McGill, 2007).  

           Active psychosocial interventions include specific therapeutic exercises that 

focus on the various needs of the individual with regards to breath training, spine 

sparing/elongation, stiffening and stabilizing of joint segments through efficient 

generation of tensegrity/core/muscle activation at an appropriate level (10% – 20%) for 

the activity.      

           Communication is another important active psychosocial intervention, whereby 

dialogue with the client is developed around possible hypotheses and a shared interest in  
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proving or disproving them; self-efficacy, self-empowerment, self-belief and the ability 

to visualize or imagine the said limb, joint, action or movement; positive outcomes, the 

setting and achieving of realistic goals; consciously creating healthy circumstances.  

           The use of positive affirmations to mentally accept the conditions of health, for 

example, ‘every day, in every way I am getting better and better’, goes a long way to 

affecting change, positively reprogramming mental capacity. According to Doidge, 

‘brain scans show that in action and imagination many of the same parts of the brain are 

activated. That is why visualizing can improve performance’ (Doidge, 2007, p. 204).  

Pilates for Rehabilitation 

           Pilates for rehabilitation, otherwise known as clinical Pilates, continues to expand 

on Pilates’ original work. Prior to the 1990s, Pilates for rehabilitation was virtually 

unknown, though much of what Joseph Pilates did with injured dancers in the 1930s and 

40s may certainly be recognized as rehabilitation. Much of the success of Pilates’ 

original, innovative approach to rehabilitation was seen in the early introduction of 

supported movement with non-destructive forces, and facilitated healing/quick recovery.  

											Modern Pilates has been recommended as an effective method to reinforce the 

muscles of the abdominal wall, overcoming compensations for pre-existing asymmetric 

developments in healthy populations (Dorado et al., 2012). One rehabilitative study 

reported outcome measures in support of the hypothesis that ‘a therapeutic exercise 

approach based on the Pilates Method, and directed at neuromuscular control 

mechanisms, was efficacious in the treatment of a group of individuals with non-specific 

chronic LBP (Rydeard, Leger & Smith, 2006, p. 483).   

           Earlier studies, like that of Jull and Richardson (2000), were calling for (such) a 

different approach in therapeutic exercise, proposing a motor learning exercise protocol. 

Results confirm the effectiveness of initial, specific retraining of the co-contraction of 

the deep transverse abdominis (TrA) and lumbar multifidus (LM), producing reduction 

in neuromuscular impairment, and pain in cases of acute and chronic low back pain.  

											At the same time, Hodges and Gandevia (2000) reported that the diaphragm and 

TrA muscles continuously contribute to respiration and postural control, producing an 
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opposing action on the ribcage and abdomen and a shared function for pressurization of 

the abdominal cavity. As a result, the combined tonic and phasic activity of these muscles	

provides a mechanism for the central nervous system to coordinate respiration and 

control of the spine during limb movements; this postural function being relevant to 

changes in respiratory muscle function with exercise.   	

											Pilates for rehabilitation uses trunk stabilization as a specific intervention for 

nociception and general instability. Based on such movement principles, J. H. Pilates 

invented several pieces of Pilates equipment, including the Studio (Universal) Reformer, 

Cadillac/Trapeze Table, Wunda Chair, Ladder Barrel (high barrel), Spine Corrector (low 

barrel). This apparatus has remained so effective in delivering resistive support in both 

the athletic and rehabilitation setting, that it has, for the most part, retained its original 

form/design.  

											Advances in technology and materials have further complemented the time-

honoured design of Pilates’ original equipment, with various manufacturers making it 

available worldwide, catering for the global demand and success of Pilates. The 

equipment provides the certified Pilates rehabilitation specialist (PRS) the essential tools 

for neuromuscular re-education and pain control, biomechanical balance, strength, 

flexibility and endurance.  

											Cowan, Lacknar, and Anderson et al. (2003), acknowledge that some of the 

success of the Pilates Method has been attributed to the assistive environment that is 

unique to Pilates, the training of core musculature (TrA, IAO, MF, PF and DPH) and the 

heightened awareness of the mind-body connection.  

											The Pilates Method, founded on movement principles, promotes the  
 
stabilization and mobilization of the spine and extremities, through an efficiency of  
 
movement that integrates functional sensorimotor control with structural integrity. 

However, there is a shortage of research on the rehabilitation of specific conditions 

within the assistive environment of the Pilates studio setting, particularly with regard to 

collective group case studies.  
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           Research by Porterfield and Derosa (1991) reports that the loss of 

proprioceptive feedback from the ligaments, capsules and disc can result in directional 

instabilities, and sometimes a permanent loss in mechano-receptor feedback to the 

CNS. Anderson (2005) concurs: 

           The permanent loss in proprioception of the inert structures of the              

           spine can result in a structural instability and permanent damage to   

           the mechano-receptors. The lack of structural stability that results  

           requires a heightened neuromuscular awareness to protect structures   

           of the spine from harmful forces.  If the neuromuscular awareness  

           is decreased, the spine becomes vulnerable to insult, injury and pain  

           (as cited in Anderson 2005b, p. 19).  

Rydeard and Leger et al. (2006), investigated the efficacy of a Pilates-based therapeutic 

exercise approach, utilizing Pilates equipment in a population with CLBP and functional 

disability. They report that the modified Pilates-based approach was more efficacious 

than usual care in a population with chronic, unresolved LBP, with specific 

neuromuscular control affecting a reduction in pain and improvement in muscle 

function.  

           O’Sullivan and Beales (2007), conducted a case series design study, with the 

objective of investigating the ability of a motor learning intervention to change aberrant 

pelvic floor and diaphragm kinematics, and respiratory patterns observed in subjects 

with sacroiliac joint pain (SIJP) during the active straight leg raise (ASLR). The results 

of this study provide preliminary evidence that aberrant motor control strategies in 

subjects with SIJP during the ASLR can be enhanced with a motor learning intervention. 

Positive changes in motor control were associated with improvements in pain and 

disability.                            

           In another study, Alves de Araújo et al. (2012) studied the effects of Pilates in  

reducing non-structural scoliosis and pain, and improving flexibility. They report 

significant decreases in scoliosis, increases in flexibility and reduced spinal pain; 
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attributing the positive effects of the intervention to the nature of the exercise movements 

viz. Pilates principles.  

           Results of a pilot study by Mallin and Murphy (2013), investigating the 

effectiveness of a 6-week Pilates programme on outcome measures in a population of 

chronic neck pain patients, found that Pilates can affect long-term changes in pain and 

disability in chronic neck pain populations.  While a pilot study by Steiglitz, Vinson and 

De Coux Hampton (2016), investigating	 the	 effectiveness	 of	 an	 equipment-based	

Pilates	protocol	on	individuals	with	work-related	CLBP,	 found	that	rehabilitative	

Pilates	exercise	significantly	reduces	pain	and	disability.	 

Summary 

           Previous research confirms the intricate workings of the sensorimotor/neuro- 

muscular and musculoskeletal systems; identifying pathways of pathogenic pain and 

dysfunction, in particular relation to the CNS/PNS, spine, capsular joints, muscles; with 

connective tissue/myofascia surrounding and influencing all systems/cells of the body, 

providing a physiological basis for emotions and altered function and structure. 

           Whilst health is a multi-layered condition reliant upon the integrated function of 

all body systems, the present study confirms that structural impairment is augmented by 

multi-modal factors of dysfunction, viz. biomechanical, psychological, physiological.  

           All individuals are predisposed to a certain pain response, augmented by the 

mechanism of the neuromatrix, which is determined by their own unique genetic make-

up and sum total of life/movement experience.  

            This research study asserts that presenting etiology, altered sensorimotor control, 

may not be the primary cause of dysfunction. However, such presentations help us to see 

that underlying mental, emotional issues not only contribute to structural 

change/etiology but may in fact, be the root cause of the dysfunction.   

           Therefore, a biopsychosocial approach to rehabilitation alleviates symptomatic 

response. The holistic, integrative PTM maximizes individual potential; attempts to 

determine and resolve implicit conditions, as the clinician gets to know the whole person.                                                                                                                                               
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           The essential integration of retained reflexes plays a critical part in healthy 

neurophysiology, with basic reflexes forming the foundation for increasingly complex 

movement patterns. Change is the very nature of neuroplasticity; the Pilates therapeutic 

model (PTM) provided the catalyst for neuromuscular re-education, affecting change in 

postural-locomotor patterns and cortical control activation; the emotionally charged 

myofascial network, and identified pathways into the release of somatic dysfunctions in 

all systems, rather than focusing on the site of restriction/presenting condition. 

           With brain maps being dynamic, topographical expressions of neuroplasticity, 

capable of re-routing, expanding and enhancing physical/mental capabilities in response 

to movement/experiential learning, the integration of structure and balanced function 

was achieved.  
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                                                Chapter 3 - Methods 

 

Research Study Design  

           Using Pilates as a specific therapeutic model, this 10-week study was conducted 

within the context of action research, utilizing a case-based research design, combining 

qualitative and quantitative approaches, based on semi-triangulation methods. Twenty-

eight subjects were categorized into five case study groups/conditions that commonly 

present to the Pilates studio. 

Table 2.1 Case study groups 
 
 
 
    
 
 
 
 
    
 

 
 

 
 
 
           It is acknowledged that structure and function varies between individuals, with 

each case study providing a unique perspective on the intrinsic nature of altered 

health/impairment; a valuable contribution that was instrumental in illustrating the 

assertions of this collective case study. The categorization of each case study was 

determined at the outset in order to assist with data collection, and the facilitation of both 

within-case and cross-case analysis.  

           All participants were assessed under the same conditions and through the same 

standardized postures and movement. Appropriate exercises and specific rehabilitative 

approaches of the Pilates therapeutic model (PTM) were applied to the unique nature of 

the individual, in the over-arching theme of the particular condition/case study group.              

                                                                                                                                                                                                                                           

 

								
								Participants	
														(n	=	28)	

		Knee	
		(n=6)	

				Hip		
			(n=5)	

	Neck/Shoulder	
										(n=6)	

	Kyphoscoliosis	
									(n=6)	

		Low	back	
						(n=5)		
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Participants and Ethics 

           Twenty-eight studio clients were informed of the study and invited to volunteer, 

according to required case study criteria. Each participant was given a Plain Language 

Statement/Information sheet, with the researcher briefing them on the aims, methods, 

procedures and any reasonable risks associated with the study. An Informed Consent 

Form/Confidentiality Agreement was also issued.  

           The research was conducted in accordance with the National Statement, and in 

accordance with the ethical and research arrangements of Charles Darwin University. 

Participants included a mixed gender sample size of 21 women and 7 men, aged from 24 

to 74 years, with a mean age of 49 years, all of whom were existing clients of the 

participating studio.                        

Criteria for Inclusion  

           The inclusion criteria for participation in this study were as follows: 

Participants had been previously evaluated, with recorded background information on 

file, including detailed health history, postural assessment, subjective and objective 

findings, and clearance for physical exercise; they presented with one of the five case 

study conditions, they were not pregnant, or suffering from any permanent disability, 

either mental/intellectual or physical, and were not dependent on medical care; they were 

accepted into the 10 week PTM study, and agreed to comply with requirements of the 

PTM program, including set homework.                                                                              

Criteria for Exclusion 

           The exclusion criteria for participation in this study were as follows: 

Absence of restriction or etiology, presence of a condition existing outside of case study 

parameters, pregnancy, recent surgery, acute inflammation, chronic 

neurological/muscular degenerative disorders, acute nerve root compression, 

degenerative joint conditions, ligament/muscle tears; any condition(s) or illness where 

exercise may be contraindicated. 
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           Participants were not excluded if using NSAIDs or Rx medications. Firstly, 

medications were not considered a variable capable of negatively impacting on this 

study; secondly, medications were those most commonly used to regulate thyroid, blood 

pressure, cholesterol, and inflammation. However, one subject had been a long term (2 

years +) user of Rx pain-killers for mid to high-level low back pain; she was accepted 

into the study and encouraged, with her doctor’s support, to wean herself off medication; 

being completely med free and pain free by week six, and thereafter at final 

measure/week 10.   

           Non-steroidal anti-inflammatories (NSAIDs) commonly used in the treatment of 

knee, hip and shoulder pain, as well as alternatives like turmeric, were seen as an 

important part of duty of care/information provided to the subject within the 

rehabilitative nature of the Pilates therapeutic model (PTM), reducing inflammation 

associated with joint impairments. While other treatment modalities, for example, 

physiotherapy, osteopathy, exercise, psychosocial were also not part of the exclusion 

criteria, subjects were advised to avoid them, unless strongly warranted.  

           The researcher decided not to completely preclude such treatments for two main 

reasons: 1) to avoid compromising duty of care to the client, and 2) participants may 

have exempted themselves from the study had they required urgent treatment.  

However, the researcher can’t guarantee that a participant did not have their six-weekly 

massage, or that they did not go on a long walk, or discuss their health and well-being 

with their doctor. The researcher can guarantee, that over the 10-week study period, the 

PTM intervention was regular, consistent and affective in achieving neuromuscular re-

education.     

           Pilates relies on an integrative approach to health, one that may require the 

assistance of other health care professionals, if the subject’s condition remains 

unchanged, deteriorates, or is beyond the scope of the clinician’s training or practice.  

           How does Pilates return the human body to wholeness? By facilitating change; 

the professional Pilates practitioner may not have all the answers, consulting with other 

health professionals informs professional Pilates practice and fulfils duty of care.  
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Setting and Procedures 

           This study took place in a Pilates studio environment, in Sydney Australia. 

Research was conducted by the principal researcher, Pilates studio owner; a professional 

Pilates practitioner and qualified Yoga teacher, certified in both the Pilates Method and 

Pilates for Rehabilitation. As a Pilates teacher trainer, course writer and provider, the 

principal researcher also underwent in-depth training in the use of reliable source 

technology for the specific purpose of collecting the quantitative data for this study; 8 

hours of tuition, and 12 weeks of practical application. Quantitative data were 

complemented with qualitative observations of perceived response to the various 

components of the PTM. 

Outcome Measures 

           Written informed consent was obtained from each participant prior to collection 

of measures. Reliable source technology was used to measure, record and analyse 

movement parameters. Quantitative data for lumbopelvic range of motion (ROM) were 

collected by the researcher on two separate occasions, at baseline measure (week 1), and 

again at final measure/study completion (week 10).  

           Qualitative data were arrived at through a complex, holistic process that evolved 

throughout the 10-week study, drawing on multiple sources of information: postural 

assessments, observations, interviews, inquiry, personal experience, on-going 

participant/researcher dialogue, interaction, response, comparison, interpretation; 

summative assessment, descriptive narrative, based on distinct case study 

methodologies.      

           Observed qualitative measures included: biomechanical presentation, body 

proportions/geometric measures, postural alignment; foot kinematics, gait cycle; muscle 

tone/palpation, active trigger points, sensorimotor/neuromuscular control; ROM, joint 

congruency, flexibility, mobility, strength, stability; movement patterns, implicit and 

explicit aspects of impairment or etiology, pain levels (0-10), breathing pattern, spine 

structure; TrA activation, balance, coordination, postural reflexes, L/R brain integration, 
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cognition; movement/exercise transitions (PPP), breath/movement continuum, strength, 

vitality, self-efficacy, mental attitude, recall.  

Assessment of Impairment in Multiple Contexts 

           Assessment of health impairments was done within a modified construct of the 

WHO International Classification of Functioning Disability & Health: ICF (WHO 1999). 

Part I: Functioning and Disability provided a universal application that was used to  

      a) Describe health and health-related states associated with all health conditions.  

      b) Identify and determine existence and level of impairment, within a health 

construct. 

Within this study, the broader scope of the ICF was used as both a research tool and 

clinical tool to: 

a) Determine qualitative outcomes, quality of life/environmental factors.  

a) Assist with assessment needs, aligning treatments with specific conditions, 
rehabilitation and outcome evaluation.   
 

The ICF defines health in relation to the functioning and disability of the individual 

within the following contexts: 

• Body functions  

• Body structures  

• Impairments  

• Activity  

• Participation  

• Activity limitations  

• Participation restrictions  

• Environmental factors  

 
          Impairment based assessment rubrics have been avoided in this study, in favour 

of an observational/functional movement assessment approach. Through a client-

focused process of inquiry, dialogue, examination, feedback and response at the 

functional level, potential structural impairment and resolve is placed squarely in the 

holistic realm of health, assessing and facilitating the whole person, rather than the 

dysfunction of one part.                    
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           As previous research confirms (Janda, 1964; 1968; 1978, Grenier & Mc Gill, 

2007, Mc Gill, 2007; 2015), the source of pain/impairment is often difficult to determine, 

with actual dysfunction often located distal to the site of the etiology; as this study 

purports, even the so called actual dysfunction may not be the true source of the etiology.  

           So, what are we really looking at when assessing a case study for the origins of 

injury or restriction? The sum total of the individual’s life experience thus far.  

Therefore, a thorough retrospective case history provides a window of subjective insight 

into the complex, multidimensional, biopsychosocial nature of the current presentation, 

further complemented by objective examination. 

• Subjective Examination 

           In the Pilates studio, an initial postural assessment/interview is conducted in order 

to formulate an understanding and initial assessment of the individual presentation. The 

subjective component of the assessment process includes important background 

information, as recorded in this study: age, gender, occupation, health/medical history, 

including illnesses, hospitalizations, surgeries; medications, supplements, contributing 

factors to impairment, pain, extent and severity of injury/pathology, phase of healing; 

participation in activities of daily living; reflection on life, birth, infant milestones, 

retained reflexes, childhood, adolescence, adulthood, interests and physical fitness in 

past and present (sports, ballet, walking et cetera), married or single; past traumas, falls, 

injuries, concussion, accidents involving head/spine, whiplash/MVAs, disc pathologies, 

neurology; soft tissue damage, limb fractures and/or injuries to capsular joints, frozen 

shoulder, tendonitis; back, neck, shoulder, knee, hip issues; childbirth, children, post 

partum recovery; metabolism, food choices, hydration, stress levels, mental and 

emotional health; sleeping posture/patterns; feet, footwear; attitudes, temperament, 

cognition,  communication.  

           Notations were recorded on client Postural Assessment Chart (Appendix V), 

injuries, conditions, biopsychosocial presentation/history, goals, reports, hypotheses.       
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• Objective Examination 

           The objective examination was informed by the subjective 

examination/interview, with insights into the presenting condition provided by the 

client’s self-reported Health Questionnaire/Registration, and results of the postural 

assessment/Postural Assessment Chart (Appendix IV and V). 

           Further observations of the presentation were noted in: sitting, kneeling, standing 

and lying; musculoskeletal balance, head/neck/shoulder girdle and pelvic girdle, muscle 

imbalances, foot posture, joint mobility/stability, sensorimotor/neuromuscular function, 

proprioception, faulty movement, sensation/neurology, breathing pattern/lung capacity, 

skin pallor, as well as other observational measures (OBMs) listed within the PTM. 

• Summative Assessment 

           As the present study confirms, functional pathology of the sensorimotor system 

highlights the importance of investigating dysfunction rather than structural lesions. 

Functional pathologies contribute to structural inflammation, with resultant structural 

lesions rarely the source, or actual cause of pain. Muscles however, are capable of 

causing chronic pain, with muscle imbalances producing altered joint 

kinematics/proprioception, and impaired movement patterns; compounding faulty motor 

learning, postural malalignment, pain and inflammation (Janda; Page et al., 2010).  

           Facts from the subjective and objective examination informed the summative 

assessment of each case study; provided indications and parameters for rehabilitation 

and Pilates therapeutic exercise programming, affecting an integrated approach to 

structure and function. The multidisciplinary approach of the Pilates therapeutic model 

(PTM) facilitated a holistic, multidimensional rebalancing of the entire organism, with 

implicit cause identified where possible, and explicit impairment reassessed within the 

10-week study. 

           On-going assessment augmented the resolve of presenting conditions, but also 

alerted the researcher to an unexpected mechanism of action (MA) involving the fascia, 

and stored emotional response; subsequently termed, topographical points (TOPS).         
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• Self-Efficacy 

           Just as this study asserts that the integration of structure and balanced function 

requires the integrated health of all body systems, so too, sensorimotor system control 

and neuromuscular re-education are deemed prerequisites for upper extremity (UE) and 

lower extremity (LE), full body integration (FBI); muscle strength, functional joint 

stability/balance, mobility, proprioception, coordination, and endurance. Such 

restoration of healthy function and structure relies heavily on the individual’s co-

commitment to on-going self-belief, self-checking, self-regulation and the daily practice 

of set homework/exercise.  

           The individual’s ability to assess activities of daily living (ADL) from the 

biopsychosocial perspective, as well as moment-to-moment participation abilities, 

applying realistic, self-imposed limits, formed an essential component to a complete 

return to health; debilitating effects of stress were observed to facilitate the on-going 

reproduction of psychosocial nociception.  

           The following overview (ICF) assisted researcher/client dialogue; observing, 

assessing, supporting each case study within the construct of an integrated approach to 

a return to wholeness (WHO, 1999). 

Impairments: in physiological/psychological function and/or anatomical structure, such 

as significant deviations or loss, including sensorimotor system and related faulty 

movement patterns; mental and emotional health. 

Activity: the execution of a task or action by an individual; functional movement. 

Activity limitations: difficulties an individual may have in performing certain actions; 

inabilities/limitations in activities of daily living (ADL); pain precipitation/nociception.  

Participation: involvement in everyday life situations specific to individual’s needs  

Participation restrictions: everyday participation restrictions an individual may 

experience in involvement in life situations, for example walking, work, sports, 

recreation.  

Environmental factors: the physical, social and attitudinal environment in which 

people live and conduct their lives; the external and internal environments and affects 
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upon the individual; self-efficacy; ability to self-regulate and impose set limits in 

activities of daily living; ability to adjust to external stressors and maintain healthy 

internal response.          

• Flexibility and Range of Motion 

           The flexibility of muscles, connective tissue/myofascia and range of motion 

(ROM) at joints is interchangeable due to their co-dependency on one another (Houglum, 

2005). Joints rely on the strength and balance of surrounding muscles for 

assistive/resistive stabilization; with the flexibility of muscles reliant on balanced joint 

congruency and kinematics/movement. For example, it is observed that when sacroiliac 

joint is hypermobile, gluteus maximus on the ipsilateral side is hypotonic (Janda, 1968), 

and gluteus maximus on the contralateral side is hypertonic, with increased 

tension/fascial alterations and musculoskeletal compensations in upper and lower 

extremities.  

           It was observed that ROM and flexibility affect proximal to distal force 

distribution and strength, over-all posture and healing. The present study asserts that 

movement facilitates stretch; with progressive movement/stretch, palpation, myofascial 

release affectively restoring reduced ROM/flexibility in this collective case study. 

• Primitive and Postural Reflexes – Left/Right Brain Integration 

           As previous research reports (Vojta & Peters, 1997; Vojta, 2008; Doidge, 2010; 

Kobesova et. al., 2013; Niklasson et al., 2015), the development of complex motor skills 

relies upon the maturation of the CNS, with a reciprocal relationship existing between 

development and need. Complex motor skills cannot develop until the foundations of 

human movement are in place. Such development follows a distinct pattern in human 

beings, observed during the first year of life as a sequential development of primitive, 

automatic, stereotypical movements, that transform into high-order, automated 

movements/postural reflexes; from mid-brain control to cortical control.  

           For example, the move to stand upright is preceded by the move to crawl, and 

 proceeded by the move to walk. Difficulties arise when certain moves are skipped 
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or compromised, with certain reflexes retained, and impairments such as poor bilateral, 

left/right brain integration and poor postural stability resulting.  

           The cortical involvement in postural reflexes permits a certain degree of voluntary 

inhibition of otherwise automatic/survival responses to stimuli, laying the foundation for 

the further development of adult schema (Niklasson et al., 2015). Exercises for left/right 

brain and postural reflex integration are essential components of the PTM 

program/assessment. 

Physical Measures 

           The ten physical measures of this study were those selected in the reliable source 

technology/ViMove Low Back module (dorsaVi, 2015). Designed to provide an 

objective measure of range of motion (ROM) for the lumbar spine, the following data 

were collected, and test protocol followed:  

Firstly, the researcher informed the subject on data collection procedures, demonstrating 

each required test movement prior to cueing the subject in performing the move. 

Standing lordosis 

1. Subject was instructed to stand behind the line on the floor, in their natural upright  

    posture. 

2. Once subject was standing still, the test measure was taken. 

 
Flexion 
 
1. Subject was instructed to stand upright and flex spine forward as far as comfortable 

    without bending the knees, and hold for 2 seconds and the return to upright position. 

2. Subject was then asked to repeat the movement until 3 more repetitions were 

completed  

    for the test measure; each flexion movement taking 3-4 seconds to perform. 

 
Extension 
 
1. Subject was instructed to fold arms across chest and stand upright. 

2. Subject was asked to bend back (extension) as far as comfortable, and then return  

    to upright position. 

3. Subject was then asked to repeat the movement until 3 repetitions were completed. 
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Lateral flexion (Left and Right) 

1. Subject was instructed to stand upright with arms along the sides of their body. 

2. Subject was instructed to bend sideways (flex laterally) and slide their arm down the  

    leg, as far as comfortable while avoiding any flexion/extension, and hold for 2  

    seconds and then return to upright position. 

3. Subject was then asked to repeat the movement until 3 more repetitions were 

    completed for test measure; lateral flexion taking 3-4 seconds to complete. 

Anterior Posterior Tilt in Standing 

1. Subject was instructed to stand upright with hands on hips. 

2. Subject was instructed to tilt their pelvis forward (anteriorly) and then backward  

    (posteriorly) in a controlled manner. Researcher cued the subject with ‘make an    

    arch in your back and then flatten your back’ or ‘tuck and tilt your pelvis’,  

    ensuring the subject’s trunk did not move. 

3. Subject was then asked to repeat the movement 3 more times for testing. 

Usual Sitting Position  

1. Subject was instructed to sit on a stool, feet on floor, in usual sitting position. 

2. Once subject was seated, they were asked to hold the position for testing. 

Slouched Sitting Position 
 
1. Subject was instructed to sit on a stool, with feet on floor and slouch. 

2. Once subject was sitting in slouched posture, the test measure was taken. 

Upright Sitting Posture 

1. Subject was instructed to sit on stool, with feet on floor, in upright position. 

2. Once subject was sitting in upright position, test measure was taken.                                                                    

Anterior Posterior Tilt while Sitting 

1. Subject was instructed to sit on stool with feet on floor, in upright position. 

2. Subject was then asked to place hands on their hips and tilt forward (anterior) and  

    back (posterior), initiating and controlling movement from their pelvis, while    

    avoiding any trunk movement. 

3. Subject repeated 5 repetitions while being tested. 
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Rotation while Sitting (Left and Right) 

1. Subject was instructed to sit in a comfortable position with arms crossed over chest. 

2. Subject was then instructed to rotate their trunk as far as possible to the left, keeping  

    their pelvis steady and holding posture for 2 seconds, completing 3 repetitions,  

    before returning to centre and practicing the same rotation procedure to the right. 

3. Once subject returned to start position, they were asked to repeat the exercise for  

    testing, rotating 3 times to the left, and then three times to the right. 

 
           Through action research and semi-triangulation, physical measures were 

complemented with qualitative observation; anecdotal evidence of muscle length, 

flexibility, strength, weakness, mechanical and neurological considerations, muscle 

tone, sequencing and control of muscles in basic movement patterns (Janda, 1984).  

           The integrated use of complementary manual therapies, including TOPS, PEPS 

innovations, facilitated the biopsychosocial assessment of physical structure, function 

and environmental factors, with the express aim of identifying underlying issues.  

PTM Complementary Manual Therapies 

Manual Muscle Testing/NeuroKinetic Therapy (Weinstock, 2010) 

Proprioceptive Neuromuscular Facilitation (Kabat, 1950, cited in Page et al. 2010)  

Muscle Energy Technique (Greenman, 1996, cited in Houglum 2007) 

Myofascial/TPR (Travell & Simons, 1983; Finando & Finando, 1999; 2005)  

Acupressure (Reed Gach, 1981; Serizawa, 1972; Yang, 1982) 
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Data Collection 

 

 Figure 3.1 Sensor placement                                         Figure 3.2 MD-M, RFD in cradle 

                             

                                        © dorsaVi Ltd. Used with permission. 

 

           Quantitative data were collected utilizing ViMove reliable source technology. 

The ViMove System provides real-time biofeedback in the form of live-assessment, with 

results viewed live, on screen, as well as in printable PDF reports. ViMove is a wireless, 

wearable electronic device; used in this study to measure, record and analyze range of 

motion in the lumbar spine (Fig. 3.1).  

           ViMove was supplied in a case with an instruction manual, and was connected to 

a computer via a cradle (3.2), and within easy access of the researcher.  The ViMove 

components used in this particular application comprised of:  

                        One (1) Recording and Feedback Device (RFD) 

                        Two (2) wireless movement sensors (MD-M)  

                        Disposable application pads (DAPS) 

                        One (1) medical-grade marking pen 

                        One (1) set of application templates (4 sizes) 

                        One (1) mains power charger and charging cradle 

                        One (1) USB cable  

                        One (1) dorsaVi software license                                                                                                                                                                                 
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Sensor placement required the researcher to:  

1) Locate PSIS via palpation of the superior aspect of the iliac spine with index 

fingers and the placement of thumbs at the approximate level of the PSIS.  

2) PSIS were marked with a medical-grade marking pen.  

3) Fitment template was used to draw a horizontal line through centers of the PSIS. 

4) Disposable application pad (DAP) and top edge of the lower sensor were aligned 

with the L5/S1 juncture of the spine, with bottom edge of sensor sitting over S2.  

5) Subject was asked to bend forward, researcher then pressed firmly down on the 

sensor to ensure correct and secure placement.  

6) With first sensor in place, the fitment template (chosen from four templates, 

according to the subject’s height) was placed on the lower sensor, making sure 

the top arrow on the template lined up with the spine.  

7) Disposable application pad (DAP) and upper sensor were placed inside the 

upper edge of the template, with subject bending forward, and researcher 

pressing firmly down on sensor to secure.  

8) Once securely fitted, subject was asked to stand behind a line on the floor that 

demarcated a workable positioning for the researcher to cue the subject, at a safe 

distance from the recording and feedback device (RFD) and computer screen. 

 

           Each subject was guided through standardized postures and movements in 

standing and sitting positions, with data collected on two separate occasions, at 

baseline/week 1 and final measure/week 10. Qualitative data were collected and 

analysed throughout the 10-week study period through an evolving process of 

observation, reflection, classification, comparison, description, interpretation, intuition, 

feedback, and descriptive narrative.  
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Pilates Therapeutic Model Intervention  

            Participants engaged in a 10-week training program consisting of two 50minute 

Pilates equipment and mat sessions per week. Each participant was individually coached 

to fine tune the mindbody connection; to feel their way into integrated functional 

movement patterns, with valuable feedback and feedforward mechanisms guiding 

newfound proprioception, mobility, stability, motor control and strength.  

            Participants' personalized programs investigated the dynamics of motor control 

of the lumbar spine, as per specific biopsychosocial conditions; the implications of 

fascial restrictions on mobility, capsular joint alignment and control/geometric measures, 

core/spinal stability and controlled movement of limbs, along with the mastering of key 

elements for full-body/breath integration and recommendations for further practice.  

           Each case study participated in the Pilates therapeutic model (PTM) as an 

individual member of a small, mixed group class, with a minimum of 1-2 people, and up 

to a maximum of 4 participants. 

• Presentation - Health Questionnaire/Par Q Form 

           On first presentation to the studio, each client filled out a Health 

Questionnaire/readiness for fitness participation form, requesting essential information 

pertinent to her/his health, fitness goals, and ability to proceed with a Pilates program. 

The self-reported Health Questionnaire informed the researcher of important 

health/background information, including allergies, fitness level, and goals; detailing 

any pre-existing medical conditions, either mental or physical, prescribed medications 

et cetera; with signed clearance from their doctor/health care professional, and/or self, to 

proceed with Pilates.  
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• Postural Assessment 

           The initial postural assessment focus was on meeting and observing the client, 

listening, questioning; noting findings, formulating a picture of the person and their 

specific needs.  

           With the Health Questionnaire as a point of reference, both the client and the 

researcher entered into a dialogue regarding motivation, perceived needs and 

expectations of the Pilates method. 

           A comprehensive health history/background was taken with an overview of 

physical, mental and emotional health and well-being, from birth to present; milestones, 

traumas, accidents and injuries, stress, events; strengths and weaknesses, interests; 

metabolism, nutrition, hydration; occupation, ergonomics in the workplace, participation 

in activities of daily living, sports, recreation; recent exercise, goals, injuries, 

restrictions; previous treatments and diagnoses, medications; postures in sitting, standing 

and sleeping; with notations applied to Postural Assessment Chart. 

           The client was then asked if there was anything else they may recall or might like 

to share. This gave the client a chance to reflect for a moment and/or recall a pertinent 

point, trauma or issue that may have arisen as a result of discussions thus far. This can 

be quite an insightful aspect of assessment, with some case studies recalling past events 

and responses for the first time in many years.     

           For example, an old trauma to the right side of body is recalled and understood to 

be a contributing factor to current head placement/neck issues. Neck starts to hurt when 

stress levels go up; low back pain comes on when feeling angry; With relevant 

information recorded, along with other observational measures (OBMs) such as posture 

in sitting, pallor, speed of speech, temperament, the client was invited to stand up and 

assume their usual standing posture.  

          Postural alignment was approached holistically, with the subject encouraged to 

stand as they normally would; the researcher cued a facilitation of their optimal posture, 

without force or discomfort, as holistic alignment is dynamic (Franklin, 1996).  
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This required the individual to tune in to their own body structure, feeling their own 

optimal alignment through volitional respiration and heightened positional, postural 

awareness (PA).  

           Kendall and McCreary (2005) have described four main types of standing posture 

and alignment observed in general populations; suggesting that posture is a composite 

alignment of all joints of the body at any given moment in time.  

           This serves as a reminder that posture is not really static, but rather a snap shot in 

time, prone to change according to internal and external conditions; and optimized to the 

degree of present functional and structural integration.  

           From the biomechanical viewpoint, the researcher assessed the subject’s standing 

posture from the ground up, from the anterior, posterior and lateral view, to arrive at a 

summative assessment of the degree of alignment in various body segments and overall 

presentation.  

           Of particular interest were any obvious imbalances between muscle groups and 

any flow on affects to other body parts above or below dysfunction; bony landmark 

positions and/or asymmetries (malleoli, patella, ASIS, PSIS, scapula, clavicle,) head, 

neck, shoulder and shoulder girdle, upper back/thorax, spinous processes, lower 

back/sacrum, pelvis and hip, hips and knees, foot condition, balance, pronation.  

           Function was considered within the construct of the sensorimotor system with 

both upper and lower crossed syndromes considered (Janda, in Page et al., 2010). 

Respiration was observed and cued for increased efficiency, postural alignment and core 

activation. Stance/foot posture was cued to improve foundational awareness, activation 

and control; gait cycle was observed and cued for improved biomechanics, stride, 

placement and form (refer Gait Cycle, p. 92). 
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Figure 3.3 Four types of postural alignment 

  

Kendall & McCreary, 2005. 
© Lippincott, Williams & Wilkins. Used with Permission. 
 
                                                                                                                    
           The standing posture of each case study was assessed in three planes: sagittal, 

frontal and transverse. A visualized central plumb line and the following correct/ideal 

standing alignment (Houglum, 2005) provided a reference point for assessment 

summation. 

 
Ideal Alignment Anterior posture view:  

Subject stands erect, with feet hips width apart, arms relaxed by the sides, palms facing 

inwards; plumb line was visualized on the midline of the body. 

• Plumb line bisects the body into symmetrical left and right sides, with feet 

equidistant from plumb line, and parallel to one another or slightly turned out; 

• Ankles and knees are aligned with each other, patellae facing straight ahead 

• Both the medial malleoli and patellae are level with one another 

• Fingertips are level with each other 

• Iliac crests, shoulders and earlobes are level with each other 

• Plumb line bisects pubic bones, umbilicus, sternum, mouth, nose and forehead 
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Ideal Alignment Posterior Posture View: 

The posterior view replicates a similar alignment to anterior view, with plumb line 

visualized on the midline of the body, bisecting head, and spinous processes from the 

cervical spine right through the lumbar spine. 

• Plumb line bisects the body into symmetrical left and right sides with 

body weight observed to be equally distributed over both feet 

• Calcaneus is straight with calcaneal tendon perpendicular to floor 

• Medial malleoli and posterior knee creases are level left to right 

• Plumb line bisects gluteal fold, PSIS, hips, with all level left to right 

• Plumb line bisects shoulders, scapulae, earlobes, with all level left to right  

Observations of ideal alignment side view (Kendall & McCreary, 1993); plumb line was 

visualized down the side of the body, slightly anterior to the lateral malleolus; subject’s 

lateral alignment was observed from the head down. 

 
Ideal Alignment Lateral Posture View: 

• Head balance maintained with minimal muscular effort; eyes horizontal 

Plumb line passes through the external auditory meatus and the earlobe. 

 

• Through bodies of cervical vertebrae.  

Cervical spine curve slightly convex anteriorly (normal) 

 

• Through the center of shoulder joint (scapula flat against back T2 – T7). 

Thoracic spine curve slightly convex posteriorly (normal) 

 

• Through bodies of lumbar vertebrae. 

Lumbar spine curve slightly concave posteriorly 

 

• Through the sacral promontory; pelvis in neutral position: anterior superior iliac 

spine (ASIS) in same plane as pubic symphysis; with the ASIS and the posterior 

superior iliac spine (PSIS) approximately at the same level. 
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• Slightly posterior to centre of hip joint; hip joints in neutral position: not flexed 

or extended 

 

• Through the approximate centre of the greater trochanter 
 

• Slightly anterior to centre of the knee joint; knee joints in neutral position: not 

flexed or hyper-extended 

 

• Through the calcaneo-cuboid joint; ankle joints in neutral position: leg vertical 
and at right angles to sole of foot 

 

• Slightly anterior to the lateral malleolus 

 

                                                                                                                                               

Posture and Respiration 

           On completion of the standing postural assessment, and according to the subject’s 

individual needs, the researcher briefed the subject on positional awareness and postural 

alignment (PA). For example, foot posture, pelvic/shoulder girdle and head/neck 

positioning, shoulder blades into scaption; facilitating self-efficacy with regards to 

feeling one’s way into the most ideal posture in the moment.  

           The researcher cued a standing roll-down/forward flexion, within comfort range, 

in order to observe degree of spine articulation, spinous process positioning and 

flexibility. The subject was then asked to take some deep breaths, with the researcher 

observing and gauging subject’s breath/lung capacity.  

           Assessment of breathing pattern was deemed important in this context, as 

disorders such as shallow breathing, hyperventilation, accessory breathing, and 

associated stress and anxiety can perpetuate altered sensorimotor/neuromuscular 

function, impaired postural balance, the existence of myofascial trigger points, pain, and 

a plethora of other somatic complaints (Janda, 1968; Chaitow, 2004).  
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           To further assess for faulty/accessory breathing, the researcher’s hands were 

placed on the subject’s upper trapezius/shoulders, observing for any upward movement 

during quiet breathing. Following this, the researcher narrated an understanding of the 

synergy of breath and posture; the connection of the 12 thoracic vertebrae to the spine, 

and how shallow breathing/reduced function subsequently undermines structure.  

           For example, spinal compression and kyphotic, poke neck postures; with deep 

efficient respiration facilitating spine/skeletal elongation, improved posture and 

function. The researcher provided an explanation and demonstration of accessory muscle 

involvement in respiration, coaching the subject in the prophylactic engagement of the 

postural/core muscles, and release of accessory muscles; providing tuition for improving 

conscious co-contraction of pelvic floor, abdominals, gluteals, and hip adductors.  

           With breath retraining observed to have a positive effect in normalizing breathing 

pattern disorders (BPD), associated neural dysfunction (Lewit, 1999; 2007; Chaitow, 

2004), and considered to be a primitive reflex for the basis of other movement patterns 

(Lewit, 1980; Janda, 1986; Vojta, 2008), breath re-training was the first element to be 

taught in the rehabilitation of movement within the Pilates therapeutic model (PTM). 

However, due to faulty, ingrained subcortical motor programming (Gardner, 1996), 

breathing was most often the last element mastered. 

• Gait Cycle 

           Gait analysis was fundamental to both the initial Postural Assessment and on-

going assessment of normal gait, in the early detection and retraining of pathological 

gait. The subject was asked to walk from one end of the room to the other, while the 

researcher observed the subject’s gait cycle: stance phase, swing phase, stride length, 

step length, and cadence; trunk lean and arm swing was viewed from the subject’s front, 

back and side.  

           The researcher continued to internally formulate a working hypothesis of likely 

contributing factors to impairment/gait deviations; demonstrating 3-fold walking in  
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slow motion, followed by the cueing of the subject with imagery (two parallel tight ropes 

on floor to guide foot placement, knee and hip alignment), focusing on activating and 

rebalancing gluteals, hamstrings, as well as foot flexors and extensors.  

           The subject strived for ideal upright postural balance, and active, controlled gait 

kinetics: shock absorbers, stabilizers, accelerators, decelerators; absorption and 

redistribution of ground reaction forces, antereoposterior and medial-lateral forces 

(Houglum, 2005). The innovative 3-fold walking approach of the PTM was used to break 

the gait cycle down, assisting with reprogramming old habits, weaknesses/muscle 

imbalances. The PTM gait cycle consists of:  

                                     1) Terminal-stance/pre-swing: Lift heel off, toe off  

                                     2) Initial/mid-swing: Carry foot through  

                                     3) Terminal swing/: Place heel, ball of toe/toe 

           Appropriate levels of smooth, efficient movement control and force production 

were practiced, whilst exercising an awareness and application of moving the body’s 

center of gravity up and down in a wave-like motion, cued by the researcher via imagery 

(walking with feet made of rubber, foot flexors and extensors active, producing a spring 

in the step, 

walking on air), reducing forces of impact through deceleration, producing active gait.     

• Holistic View of Client in Assessing Movement Patterns 

           From the initial Postural Assessment/interview, the observation, assessment and 

review of the subject’s movement pattern progression continued throughout the 10-week 

study, with the understanding that impairments do not define the individual.  

Rather, they were seen within the healthy construct (ICF) of a holistic view of health; as 

an expression of the whole person at any one given moment in time. That is, whatever 

was observed of the subject, in posture, movement, interaction, communication, 

response, feedback and reasonable adjustment, was recognized as a finite representation 

of the infinite potential of both the subject and the researcher.  
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           This study asserts, that we do not function alone, and indeed, when we observe 

the parameters and ideals of the WHO (1946; 1999), the genuine nature of the 

biopsychosocial model, we engage in a holistic view of the human being, with health as 

a shared responsibility. One that is, within this context, heavily reliant on trust, support, 

understanding, acceptance, and the personable ability of both the researcher and the 

client to create a safe and comfortable didactic, in an atmosphere of shared support and 

insight; one ideally punctuated with humour in order to put the human condition at ease, 

allowing for a real, authentic experience of it.  

           The present study affirms that the human organism is complex, with many 

underlying causes of posture and movement impairments originating in the psyche. 

Impairments, be they physical mental or emotional, manifest in varying ways. What was 

observed in physical structure was not ‘fixed’ or confirmed with a permanent label or 

‘diagnosis’. For example, if tight hamstrings or hip flexors were observed in the subject, 

and the researcher deemed it necessary to mention, it was acknowledged with ‘hip 

flexors appear tight at the moment’. Language is important as it has ramifications for 

both client and clinician. ‘As we think so we become.’  

           Breaking self-perpetuating cycles of dysfunction requires language and attitudes 

that empower the individual to step out of old, ingrained neuromuscular movement 

patterns and into the broader parametrics of balanced structure and health. If, however, 

the client is told, ‘hip flexors are tight’ the clinician risks compounding the problem. The 

client mentally affirms/accepts, ‘I have tight hip flexors.’  

           Where structural deviations are observed within the usual assessment paradigm, 

as in the example of increased lumbar lordosis, the functional impairment may be 

attributed to the hip flexors. However, the Pilates therapeutic model (PTM) looks beyond 

the structural deviation and apparent impairment to the client’s sense of positional and 

postural awareness (PA), facilitating change through the sense of feeling.  
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           With a focus on economy and comfort in movement, functional movement 

patterns were assessed for quality and control. Flexibility and strength were facilitated 

through the sequencing and activation of all synergists, as well as important on-set 

timing, viz. the initiation of the breath/movement continuum. While the approach to the 

assessment of each case study was similar, it was the uniqueness of the individual that 

ultimately determined the inclusion of specifics. 

Overview of PTM Healthy Movement Protocol (refer pg. 130 for expanded version) 

• Observe seated posture, position, demeanor, skin tone, energy levels, interactive 

response; record relevant history, structural deviations/impairments 

and pain score; determine source/causative factors in consultation with client 

• Observe functional movement quality and control: identify perturbed patterns; 

breathing, postural balance, gait cycle, co-ordination 

• Facilitate balance: muscle palpation, myofascial trigger point release (TPR); 3-

fold breathing, 3-fold walking, movement facilitated stretch, proprioceptive 

neuromuscular facilitation (PNF); muscle energy technique (MET); 

meridians/postural energy points (PEPS), topographical points (TOPS) 

• Plan and implement sequential neuromuscular re-education program for overall 

functional movement, integrating corrective movement strategies for control 

issues; movement fundamentals for L/R brain integration; developmental motor 

patterns/postural reflexes through a sequential, breath/movement/stretch 

continuum (Appendix VI and VII).  

• Dialogue with client; re-assess and review functional movement 

patterns/program progressions; activities of daily living, behavioural regulation, 

set homework.  

 

         The Pilates Therapeutic Model Healthy Movement Protocol supported a 

sequential case study intervention program. It was applied to all subjects in each 

specific category, with effects and outcomes documented, evidencing the 

client’s journey to wholeness.  

            This was achieved, not through arbitrary nomenclature or rudimentary 

exercise progressions, but through a consistent, persistent focus on achieving 

the fundamentals of a breath-movement continuum, pelvic-lumbar mobility; 

programmed exercise interventions that provided support and challenge in all 
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movement categories, specific to sensorimotor development, and ultimate full 

body integration (FBI) and control.                                                                                                                                                                                                                                                                 

• Studio Environment 

           The environment of the Pilates studio was an important consideration with 

regards to its potential impact on the health and wellbeing of all clients. The feelings, 

sights, sounds, and aromas of the studio setting provided a catalyst for healing, as well 

as a healthy foundation for the further development and training of various needs and 

abilities.  

           All subjects in all categories participated in small group sessions with other clients 

of mixed ability. That is, individual case studies were not sub-grouped into ‘conditions’ 

and trained in a separate session or specific clinic for those with shoulder issues, for 

example. Rather, the subject trained within an integrated learning environment (ILE) that 

provided for all abilities. This was deemed an important aspect of this study, for as 

research confirms, (Bach-y-Rita; Merzenich, cited in Doidge, 2010) we see, not with our 

eyes alone, but with our brains; habitual repeating of bad habits claims brain map control. 

           This study asserts that what we see, is collectively what we are; observing others 

perform healthy free-flowing integrated movement patterns, provides the brain with 

stimulating examples with which to reclaim brain maps, entrain latent muscle memory; 

effectively re-programme central nervous system (CNS), peripheral nervous system 

(PNS).  

           The Pilates therapeutic model (PTM) was implemented within an overarching 

theme of healthy function, with benefits of the ILE observed in both the PTM subjects, 

and the regular participants, from beginner level through to intermediate and advanced.  

• Environmental Factors 

           An atmosphere of light, colour, ease and friendly support was created within the 

studio environment. Factors observed to contribute to this, for a return to health, were 

the use of aromatherapy (Shiina et al., 2008), music (Zatorre, 2005; 2015) and humour 

(Mosak, 1987); mounted photographs of nature, colourful art, including the Mandala of  
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the Five Elements; diagrams of the proportions of man (Lawlor, 1994), explicit trigger 

point charts (Travell & Simons, 1983), equipment nomenclature photos (Evans, 2010).                                                                             

            Lavender oil was used throughout this study, in the form of an atomizer spray 

and in an aromatherapy oil-burner. Understood to be conducive to stress relief and 

mental relaxation, research studies confirm the therapeutic effects of lavender oil; Shiina 

et al. (2008, p.193) report a significant decrease in serum cortisol levels, and a significant 

increase in coronary flow velocity reserve (CFVR) in healthy young men, after 30 

minutes of lavender aromatherapy. The PTM recognizes that stress and pain are capable 

of precipitating one another, hence the use of lavender oil throughout the 10-week study.  

           Music conducive to relaxation, breath awareness, attentiveness, rhythm and 

whole brain/sensorimotor functioning was played throughout all Pilates sessions. 

Halpern and Savary (1985, p. 120) purport that not only does music assist with the 

calming of body and mind, it actually enables the person to be a more effective learner.  

           According to Thaut and Hoemburg (2014), rhythmic auditory stimulation (RAS) 

facilitates the rehabilitation, development, and maintenance of movements due to their 

biologically rhythmical nature. The therapeutic MA is based on neurological principles 

that use external auditory cueing to stimulate motor neurons at the level of the spinal 

cord; the motor system coupling with the auditory system to drive motor 

patterns/entrainment. This concurs with what we know of brain plasticity and how, 

according to Merzenich, the brain is always ‘learning how to learn’ (cited in Doidge, 

2012, p. 47). With Zatorre (2005) asserting: 

           From the biological perspective, art and music are products of cognition and     

           therefore, originate in the structure and function of the nervous system. Such   

           insight suggests that much can be observed, learned and integrated, when art and  

           music is used as a vehicle to study and facilitate human cognitive function,   

           motor-skill learning and emotions (p. 312). 

Music’s influence on the brain’s pattern processing mechanisms, attention, rhythm, 

memorization, recall, motor programming, and sensorimotor re-programming, makes 

music an essential inclusion for the integrative Pilates studio setting. 
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           A further complementing environmental factor in this study was the inclusion of 

large, 6-foot high mirror panels mounted across the studio walls. Common to the Pilates 

studio setting in general; mirrors in the present study were observed to assist with general 

body geography and the integration of L/R brain hemispheres; the observation, 

assessment, enhancement and correction of positional awareness, posture, 

proprioception and control. Lighting was adjusted as required and room temperature 

carefully controlled with air conditioning, maintaining an ideal comfort level according 

to client need and general weather conditions.                                             
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Pilates Therapeutic Model Equipment 

 

Pilates equipment used in this study included: 

2 x Studio Reformers 

1 x Trapeze Table/Cadillac 

1 x Ladder/High Barrel 

1 x Arc/Low Barrel 

1 x Wunda Chair 

 

Small apparatus used in this study included: 

Large and small foam rollers 

Swiss balls and hand-held exercise balls 

Trigger balls: small, medium, large, peanut, golf, tennis 

Long and short wooden rods  

Rotator discs 

Small stability disc 

Large stability disc/Bosu 

Wobble board 

Magic circles 

Therabands 

Hand weights 

Ankle & wrist weights 

Floor mats 

Grip mats  

Blocks, props and bolsters  
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• Pilates Therapeutic Model Protocols 

           Each Pilates session began with clients in upright standing posture, with soft 

knees, seeking balanced posture; adjusting and aligning joints and musculoskeletal 

system from the ground/feet up; practice of deep breathing and conscious release of 

stress, tension and old postural habits. Clients were cued by instructor/researcher in the 

following protocols:  

Warm-Ups 

1. Standing Start Stretches  (Appendix VI) 

2. Short Foam Roller Wall  (Appendix VI) 

3. Long Foam Roller Floor (Appendix VII) 

5. Pilates Restorative Mat   (Appendix X) 

 
           Subjects were then assigned to one of the various pieces of Pilates equipment, 

where they were guided through a fundamental, holistic, functional movement program, 

with the researcher facilitating and modifying exercise as needed, monitoring progress. 

Pilates repertoire on Trapeze, Ladder Barrel, Arc Barrel, Chair (see Appendix IX). 

Fundamental Reformer repertoire included the following, where appropriate: 

Reformer                             

Standing: Eves Lunge            fig. 4.2 

                Elephant 

Supine:    Footwork (5 positions) 

                Calf Stretch 

                Single Leg              fig. 4.3 

                Arm Arcs                                       

                Side Arm 

                Triceps 

                Prep for 100           fig. 4.4 

                The 100                                       

                Leg Opening                                   

                Frogs 

                Leg Circles          

                Bridging                 fig. 4.5                                                                                                                                                                                         

          

                                                            

                                                                              (A Evans, 2010)                                                                                     
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           Fundamental, functional movement was an essential component of the Pilates 

therapeutic model (PTM). Innovative applications for the specific needs of the five 

presenting conditions/categories, augmented an authentic, holistic approach to exercise 

programming, facilitating a health-focused return to wholeness. Such applications 

focused on joint congruency, movement facilitated stretch, and self-observation of range 

of motion (ROM), physical proportions in relation to positional and postural awareness 

(PA) and perceived direction and distance.  

           Such information was conveyed to the hippocampus by space-encoding cells that 

possess a grid-like, hexagonal receptive field, and are considered a precursor of the 

spatial map (Fyhn et al. 2004; Hafting et al. 2005, as cited in Kendal, 2009). The 

invariant geometric, geodetic relationships expressed in the biometrics of the human 

body, provided a human canon that portrayed the ideal and average body proportions 

(Lawlor, 1994).  

           These biometrics are observed in the bilateral relationship of the arms, shoulders, 

pelvis, sacroiliac joint and legs, for example. Subsequently, the positional awareness of 

PTM instruction uses language that includes the likes of: position, posture, precision, 

direction, equal distance, 90°, right angle, parallel, horizontal, triangle, hexagon, circle, 

diamond, vertical, plane of scaption, transverse plane, anterior, posterior, above, below, 

left, right, lemniscate/figure 8, midline, cross-over, cross-crawl, diagonal, arc, concave, 

convex, reduce, increase, flex, extend, lateral flexion, expand, contract, balance, align, 

lengthen, articulate, fix, stiffen, c-curve, straight line, infinite line, crown to ceiling, long 

collarbones, long spine, short spine, in, out, up, down, forwards, backwards, side-to-side, 

side sit, long sit, up stretch, down stretch, back stretch, forward flexion, back extension, 

side stretch, 75°, 45°, 360°, 180°, rotate, pivot point, hips/shoulders square, range of 

motion, medial, lateral, fulcrum, deep, superficial, tight, slack, hypermobile, hypertonic, 

hypotonic, decrease, increase, open, close, resist, release, activate, energise, concentric, 

eccentric, brace, connect, lower, middle, upper, extremity, centre, core, periphery,  FBI.                                         
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New Approaches in Methodology 

           Joseph Pilates referred to his method of exercise as both a science and a healing 

art (Pilates, 1934, p. 29; Pilates, 2001, p. 139). When we observe Pilates as an art, we 

understand that Pilates itself is not defined so much by a set repertoire, or finite number 

of moves, but rather by the way in which the movement takes place. In other words, it is 

not what we do but how we do it. Scientifically, basic principles of anatomy and 

physiology are considered paramount in understanding the mechanisms of action (MA) 

behind structure and function.  

           Consequently, in this study, all start stretches, warm-ups, exercises and their 

variants were taught and practiced as part of the art of Pilates viz. an integrated 

movement system, grounded in the science of Pilates, with the six principles expanded 

to further complement current understanding and practice; all Pilates moves evolving 

through intelligent, sequential movement patterns.  

           Such individually tuned and finely-honed choreography produces the epitome of 

the human form in balance. The like of which can be observed in the geometry of 

number, nature and the human being.  

           All subjects were educated in identifying aggravating and/or contributing factors 

of health and disease; applying self-imposed limits, self-regulation of activities, self-

applied myofascial release (SMFR), positional and postural awareness (PA); developing 

prophylactic breathing, vital life force, physical, mental and emotional strength, balance, 

positivity; the importance of making healthy food choices and maintaining hydration 

levels for optimal functioning of a healthy organism.  

• Brain Adaptation and Postural Reflexes 

It has been scientifically demonstrated (Merzenich, et al., 1996; Kandel, 2007; 

2009) how brain processing areas change. As we learn, the structure of 

individual neurons alters, strengthening the synaptic connections between them. 

It is understood that the brain is constantly adapting itself to new learning. 
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            When learning occurs in a way consistent with the laws that govern brain   

             plasticity, the mental ‘machinery’ of the brain can be improved, so that we  

             learn and perceive with greater precision, speed and retention.  

             The cerebral cortex is actually selectively refining its processing capacities to  

             fit each task at hand. It doesn’t simply learn, it is always learning to learn  

             (as cited in Doidge, 2010, p. 47).  

Such research highlights an important MA pertaining to the integration of structure and 

balanced function.  

            Not surprisingly, neuromuscular re-education is at the forefront of Pilates for 

rehabilitation and fitness. However, the PTM advocates a specific focus on postural 

reflexes and left/right brain function, understanding that when we exercise, when we 

learn sequential, progressive Pilates nomenclature, the structure of the brain itself 

changes; new brain maps and synapses are generated; integration of hemispheres and 

postural reflexes (Vojta & Peters, 1997; 2007; Kobesova & Kola, 2013; Niklasson et al., 

2015) occurs, increasing learning capacity.  

• Complimentary Therapies 

           By viewing the whole person, re-educating the whole organism, impairments 

were seen as indicators rather than an end in themselves. The multi-disciplinary, 

complimentary therapy approach of the Pilates therapeutic model (PTM) facilitated a 

holistic, multi-dimensional re-balancing of the organism, with the identification of 

underlying issues of dysfunction where possible, and the resolution of presenting 

conditions. 

            The present study found that levels of external structural integration reflected the 

level of internal functional balance. However, despite existing structural and emotional 

traumas, and subsequent physical compromises, the human organisms’ propensity to 

adaptation is such that ideal position and posture (PAC) was also observed to affectively 

counteract aberrations, impairments and so-called faulty movement patterns; with 

structural release facilitating a complete return to health and well-being.   
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• Myofascial Trigger Point Release 

           In order to facilitate the freeing up of old postural habits and postural response to 

trauma, injuries and over-use, including faulty use, all subjects were tutored in locating 

their own trigger points, and the essentials of self-applied trigger point release (TPR).     

           This was further complemented by myofascial release (MFR)/TPR (Travell & 

Simons, 1983) applied by the researcher, as well as the subject’s use of both small and 

large trigger balls, short and long foam rollers. It was observed that fascial alterations 

and restrictions tend to increase force within the body, placing connective tissue and 

skeletal system at risk of deformation. 

            When joints contort, joint and muscle function is impaired, with flow on effects 

of dysfunction to both the ipsilateral and contralateral sides of the body. Left 

unaddressed, such malalignments alter joint kinematics, proprioception, sensorimotor 

control, reproducing further dysfunction, inflammation and pain (Janda, 1968).  

           A systematic review of randomized control trials (RCTs) by Ajimsha et al. (2015) 

found that as a form of manual therapy, MFR shows great promise as a strategy in the 

treatment of various conditions;	 with	 a	 solid	 evidence	 base,	 and	 tremendous	

potential.	

												 The present study asserts that with position and postural awareness (PA) 

compromised, the body is at risk of further injury, for example, hamstring tears, achilles 

tendonitis, as well as altered breathing patterns, hypertonic diaphragms and visceral 

restrictions. Fascial alterations further inhibit weaker muscles, with stronger muscles 

becoming hypertonic (Page et al., 2010) and indicative of implicit, unresolved 

biopsychosocial issues.  

           Therefore, the redistribution of force within the myofascial system is an essential 

component of the Pilates therapeutic model (PTM); further complemented by the 

stimulation of postural energy points (PEPS) and the location and release of emotionally 

charged topographical points (TOPS); both therapies being innovations of this study.    
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• Postural Energy Points (PEPS) 

           PEPS energize and rebalance the body by tuning into postural reflexes, tapping 

in to pressure points or energy junctions, as well as meridians/energy pathways. This 

was observed to restore balanced physiology to organ, fascial and neuromuscular 

systems; further developing proprioception by the release of tight structures, impaired 

posture and movement patterns; stimulating neural pathways, and hemispheric 

integration.                                                                                                                                

            Many of these postures are natural reflexes that are the antithesis of what may be 

termed retained or underdeveloped infant reflexes. It is understood that such retained 

reflexes are normally integrated with important brain development 

stimulation/movement at the various growth and developmental milestones of birth and 

infancy. Vojta (2008), who is credited with the discovery of the principle of ‘reflex 

locomotion’ in 1959, highlights the importance of this sequential development; laying 

the foundation for postural and motor ontogenesis by achieving global motor complexes 

like rolling over.       

           The PTM provides an innovate approach to this neuronal plasticity development 

within the Healthy Movement Protocol; including self-applied postural energy points 

(PEPS) therapy, and sequential postural reflex exercises; providing the CNS with 

appropriate stimulation to further access and enhance neuronal plasticity, 

reprogramming old pathological motor patterns with healthy new ones.  

           Functional neural pathways are acknowledged as pathways to health in the PTM. 

Unconscious posturing was observed to compromise subjects’ health, contributing to, 

and as an expression of, mental and emotional imbalances. When this was perceived as 

a disturbed equilibrium, and/or observed as an imbalance of positive and negative energy 

within the body’s organ meridians, the subject most often reported a disturbance in 

digestive function.  

           By facilitating affective stimulation of acupoints, several of which were observed 

to correlate with postural energy points (PEPS), on the body’s eight regulatory 
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meridians/channels, many implicit causative factors resolved, contributing to a 

restoration of explicit function and structure.  

           Chinese medicine purports twelve major organ meridians of the body, with a 

further eight regulatory meridians serving as their balancing system – Book of Ailments/ 

‘Nan Ching’, third century BCE (cited in Reed Gach, 1983, pp. 79-86).  

The Regulatory Channels are grouped into four pairs: 

 
1) Great Regulator Channel front/back       2) Great Central Channel front/back 
                  (GRC) Yin/Yang                    conception vessel (CV)/governor vessel (GV) 

3) Great Bridge Channel front/back           4) Penetrating Channel/Belt Channel  

                 (GBC) Yin/Yang                                           (PC)                 (BC) 
             

            It was directly and indirectly observed that compromised organ function 

produced hypertonicity in proximal muscles, altered kinematics in distal joint structures; 

reduced depth and quality of respiration, and the precipitation of pain/nociception.                            

           Acupressure/postural energy points (PEPS) facilitated a release by way of 

stimulating the healthy functioning of all systems, freeing up postural muscles and 

blocked energy. PEPS were further complemented with deep breathing and where 

possible, TOPS, to further release pent up stress/emotions, and facilitate the decrease of 

muscle tone.  

           This allowed the neuromuscular system and respiratory diaphragm to relax and 

release tension in lower, middle and upper back, neck and shoulders. In this way, 

meridians, postural energy points and topographical points were rebalanced on the 

anterior (Yin), posterior (Yang) sides of body; freeing up energy to vitalize the organism.  

           This was further augmented with trigger point release (TPR) of the anterior, 

posterior, lateral and distal aspects of the body. For example, diaphragm, pectoralis 

major/minor, rectus femoris, tensor fasciae latae, serratus anterior, biceps brachii, 

piriformis, plantar fascia (Travell & Simons, 1983; Finando & Finando, 2005), diagonal 

myofascial slings (Janda, 1968; Myers, 2004; Morris, Bonnefin & Darville, 2015).                                                                                                                                                                                     

           With this progressive, sequential approach to body system rebalancing, the 

neuromuscular system was not only trained to let go, but systematically integrated and 



	 107	

recharged.  Client education in self-applied stimulation of PEPS, deep breathing, and 

positive mental outlook, formed an essential component of active muscle memory 

entrainment (ME), healthy postural response (PR), on-going self-checking, self-

regulation, and daily personal practice.  

• Psychology and Memory  

           According to Kandel (2009), memory represents a large family of deep problems, 

with understanding of the full complexity of storage, perpetuation and recall still at initial 

stages.  Kandel asserts that ‘almost all psychiatric disorders are characterized by 

disorders of memory’ (Kandel, 2009, pp. 12752-12753). In an earlier study, Kandel 

states that while nomenclature of both psychology and neurophysiology should for the 

most part, be studied separately, congruence between concepts should be sought. 

‘Indeed, it is in the search for congruence that the excitement lies’ (Kandel & Spencer, 

1968, pp. 124-125).  

           The biopsychosocial approach of the PTM provides for the resolve of pre-

existing, semi-dormant characteristics, reducing stress and pain.                                                                                                          

• Topographical Points (TOPS) 

           During this 10-week study, while palpating myofascia, Topographical Points 

were discovered. It was observed that just as myofascial and skeletal systems affect each 

other, and visceral function and meridians/PEPS affect each other; thoughts, feelings, 

emotions, past events and traumas affect myofascia.  

           While palpating to relieve a particularly complex subject of pent up 

tension/discomfort, and achieve balance in the pelvic/shoulder girdles, neck, head, hips, 

legs and spine; in close dialogue with the subject, the researcher and subject became 

aware of certain well-springs of energy with arising thought forms. 

           As researcher and subject tapped into this energy and followed thought forms 

with dialogue, a deep systemic release of past stress and trauma was observed to occur.                                                                                                            

This research therefore, purports that retained memory of stress, trauma and dysfunction 

is stored in the fascial system for processing at a later date, if/when the organism is ready.  
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           TOPS were mapped and defined while interacting with four individual subjects, 

as well as the result of observing what may be termed ‘primal’ or ‘archetypal’ 

postures/movement expressed by several subjects. For example, childbirth/labour 

stance: subject stands with (L) side to wall with trigger ball placed on (L) lateral/posterial 

aspect of trochanter/external hip rotator, spine in forward flexion, (R) hand on right 

thigh.  

           Both sides of the body were self-treated in this way for several minutes, resulting 

in a deep, primal release/sigh observed to occur in woman, with men seeming to tap into 

a more objective sense of release from deep-seated stresses of the survival, fight/flight 

MA. Flow on affects to other areas of physical, mental and emotional well-being were 

observed, with a certain ease in demeanor and increased ROM clearly evident post 

intervention.   

            Modern research proposes various interpretations on how memory might be 

stored in soft tissue; acknowledging that this may involve other forms of information 

storage that may not be exclusively processed neurologically; manual therapy might 

affect various forms of memory, producing change in subatomic and global tissue effects 

(Tozzi, 2013): Cellular signalling systems (Langevin et al., 2004), genes and ground 

substance (Lu et al., 2011), microenvironmental memory being erasable by fibroblast 

induction and maintenance (Tan et al., 2013), body consciousness and memories stored 

in soft tissues (Ho & Knight, 1998), memory in water body content (Del Giudice & 

Tedeschi, 2009), biophotons and storage/photon electromagnetic field (Popp et al., 1992; 

Oschman & Oschman, 1994), (cited in Tozzi, 2013, pp. 260-264). 

            It is also interesting to note that Upledger (1997) refers to such phenomenon as 

‘tissue memory’, and suggests that cells and tissue may actually possess their own 

memory capabilities, independent of brain function (pp. 64). Leibowitz & Connington 

(1991) report on a student of the Alexander Technique, who experienced flashbacks of 

past memories and emotional traumas as her body was worked on and released (pp.72).                         

           Though not applied uniformly across all categories/conditions, topographical 

points (TOPS) were seen as a direct consequence of the present research study; an 
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exciting, emerging science that correlates with previous research and experience, and 

warrants further investigation and qualification through future research studies.                                                                                                            

• The Internal Environment 

           This research asserts that biopsychosocial events and conditions of the past may 

affect current structure and function; with recurring bouts of biological, neurological, 

biomechanical dysfunction triggered by implicit memory, and/or when similar 

conditions, certain explicit or subliminal variables arise. In an effort to survive, the 

organism is prone to draw upon old thought patterns, habitual emotional and physical 

responses, defaulting to the path of least resistance, physically, mentally and 

emotionally.  

           Inner health and wellness is expressed through positive mental attitudes, balanced 

emotions and impartial perceptions; affecting change, growth and integration of the 

internal environment with the external environment. The ability to adapt to external 

conditions without fear, to perceive others in a psychologically non-judgmental way, 

assists with formulating a balanced approach to movement and life in general.  

           When the external environment dominates the organism’s response, conditions of 

disease manifest, for example: adrenal exhaustion, hypertension, shortness-of-breath, 

insomnia, colitis, headache, and back pain. Though the level of external stressors may 

stay the same, the PTM works to improve the organisms’ automatic/autonomic or non-

volitional response to them, by developing the conscious or volitional activity of 

breathing.  

           The present study viewed the human organism as a sophisticated processor, a 

sensorial being that perceives, processes, absorbs and integrates information from the  

external environment, responding from within, in both a volitional and non-volitional 

 way, creating an internal environment; the spirit continually recreating the mind and 

body anew. This ability to recreate may be experienced in the vital or life body; a subtler 

version of the physical body, a blueprint (Steiner, 1920, Burr, 1972; Oschman, 2008) for 

health and well-being.  
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           Observed to be developed through rhythm and repetition, the life body appears to 

remember and initiate movement through the connective tissue; experienced as a non-

volitional response to both thinking and visualization; reliant on adequate supply of 

Prana/Qi through regulated breathing (Iyengar, 1983).                                                                              

• Breathing  

           ‘Breathing is the first act of life and also the last; above all, learn to breathe 

correctly’ (Pilates, 1945, p. 54). Within the Pilates therapeutic model (PTM), the 

normalization of movement patterns begins with the reprogramming of faulty breathing 

patterns. Indeed, Lewit (1980) contends that no other movement can be normalized if 

the breathing is not (cited in Page et. al. 2010, p. 88).  

           The PTM asserts that normal respiration facilitates the release of ingrained sub-

cortical motor programs; the co-contraction of core musculature, optimization of 

positional and postural awareness, spine/joint stabilization and full body integration 

(FBI). Normalization of breathing pattern was approached through 3-fold breathing; a 

deconstruction of respiration into three levels of breathing practice: 

• Breathing Level I    -  Lower abdominal breathing  

• Breathing Level II  -  Middle chest breathing 

• Breathing Level III -  Upper chest breathing 

           All subjects practiced the three levels of breathing, concluding with the 

integration of all three levels in smooth, rhythmical respiration. In the rare occurrence of 

persistent faulty respiration and/or motor training, further breath exercises involving the 

rhythmic timing ratio of a 2:4:8 breath cycle were introduced, along with specific 

movements for postural reflex integration (Vojta & Peters, 2007; Vojta, 2008; Kobesova 

& Kolar, 2013; Niklasson et al., 2015).   

           The Pilates Method integrates breath and movement to promote core activation, 

stability, precision and flow. Correct breathing requires breathing into the back and sides 

of ribs, without raising the shoulders. This deeper, lateral breathing reduced tension in 

accessory muscles/upper extremity; focused the mind, oxygenated blood, assisted with  
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postural alignment through the intelligent movement (IM) of individualized Pilates 

programs; facilitated the acquisition of fine motor skills, as well as lumbopelvic/joint 

stability; core muscle recruitment through healthy abdominal/diaphragmatic breathing. 

           It is interesting to note the findings of Byeon et al., (2012), who conducted a 

study using echocardiography to	 determine the impact of abdominal/diaphragmatic 

breathing on central venous flow. Results of the study suggest	 that	 abdominal	

breathing	exercises	can	positively	affect	venous	return	via	the	inferior	vena	cava	

(IVC),	and	that	the	collapsibility	of	the	IVC	is	at	its	best	during	slow	respiration	with	

inspiratory	pause.	This	bodes	well	for	the	slow,	rhythmic	timing	ratio	of	the	PTM,	

which	employed	a	count	of	two	on	inspiration,	a	pause	for	a	count	of	four,	followed	

by	an	expiration	for	a	count	of	eight;	timing	was	adjusted	to	individual	capacity.	  	

• 6 Pilates Principles Expanded  

1) Concentration - Co-ordination (breath, core, movement) 

Helps to focus the mind on the exercise/movement; activate the core, align and stabilize 

posture; focus on specific breathing, muscles and joints to initiate and stabilize 

movement; purposeful awareness, manifesting full potential. 

2) Centering - Core Activation (breath, core, mind) 

Tuning in to the physical centre of gravity, the core or ‘powerhouse’ located between the 

sternum and upper inner thighs, as well as the ‘Spirit’ or life-force within. Mentally 

visualizing posture prior to movement, with coordinated breathing, stimulates 

sensorimotor development; emanating from the center, mobilizing/stabilizing joints; 

strengthening the organism, uniting body, mind, spirit. 

3) Control - Position and Posture (breath, upper and lower extremities) 

Maintaining a strong, connected centre, all movements/Pilates exercises are controlled 

with correct breathing, position and postural alignment; healthy sensorimotor/neuro- 

 muscular control; with equal distribution of force/balance. 
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4) Precision - Proprioception (breath, movement integration) 

Integrates centering and control with coordinated breathing to achieve movement that is 

precise and unfaltering with postural and functional joint stabilization; proximal stability 

and distal mobility (Kibler et al., 2006).                                                                                                                   

5) Flowing Movement - Rhythm (breath, alignment, movement) 

With skeletal alignment and good neuromuscular control, we move on a continuum, 

establishing a seamless, rhythmic connection of one breath and movement to another; 

mentally/physically focused on creating flow/balance, i.e. ‘breath initiates movement’. 

6) Breathing – Vitality (breath, mind, body, spirit in harmony) 

Breath is the fuel for the powerhouse/core; specific breathing techniques, viz. into back 

and sides of ribs, and percussive breathing with pursed lips, enhance the mind-body-

spirit connection; increases positional awareness/control (PAC); oxygenates muscles; 

maximizes core control, lumbopelvic/trunk/joint stability, axial elongation; supporting 

healthy sensorimotor function and control.      
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• The Human Body as Proportion 

           The proportions of the human body express many important geometric and 

geodesic measures and functions. The foot, the cubit, the ancient Egyptian equivalent to 

the metre, all these measures are not only commensurate with the size or movements of 

the earth but with the size and movements of the human body. Such ideal proportions of 

the human body are many, for example: 

                 The relationship of Ø (pi) is given by the placement of the navel; the arm-  

                 span in relation to the total height gives the chord-arc relation for an arc of  

                 60°.  The height of the upper body (above the hip-socket) is in relationship   

                 to the total height as the volume of a sphere is to the volume of its  

                 circumscribing cube (1:1.90983). Also, the height of the upper body is to the  

                 height of the pubic arch as π/3:1 or 1.047:1 (Lawlor 1994, p 92). 

           By exploring and observing essential universal proportions that are expressed in 

the balanced form of the human body, we come closer to experiencing a connection  

between our own body anatomy and physiology, and the cosmology of the universe. We 

may begin to identify with this ideal of proportion and order as a sensing of one’s true 

nature or spirit, expressing itself through human form.                                                                                                                                                              

           The PTM provided specific methodologies for achieving ideal geometric 

measures and function of the shoulder girdle, ribcage, pelvis, cranium (neuro/viscero), 

sacrum, limbs, hands and feet. The universal proportions/measures within the human 

body have been utilized by ancient civilizations as a canon to govern the measure/metre 

of chant, poetry, dance; proportions in art/craft and architecture (Lawlor 1994).  

           By becoming more conscious in all bodies (physical, mental, emotional, and life 

body) subjects became more aware of their ability to energize and create the body anew; 

visualizing, re-aligning, revitalizing, strengthening and actualizing the integration of 

structure and balanced function.    
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• Conscious Integrated Awareness (CIA) 

           Through the culmination of the preceding processes and approaches, subjects 

arrived at a more conscious relationship with their bodies, and the internal and external 

environments. Through enhanced positional and postural awareness (PA) and recall of 

exercise nomenclature in the foreign/PTM environment, enhanced awareness of PA in 

the familiar environments of activities of daily living (ADL) was consolidated.      

            Participation/activity limitations were also recognized, with self-imposed limits 

applied by each subject. In time, with continued persistence and practice, subjects were 

more adept at observing, recognizing and adjusting the organism’s response to situations, 

personalities, circumstance, workplace, family and day-to-day living. Through such 

active mindfulness, subjects adopted a more accepting, philosophical attitude to life.  

           Through conscious, integrated breathing, positive mental attitude, positive 

affirmations, and on-going, self-applied myofascial release strategies, old postural habits 

and reflex reactions were released, and re-programmed.  

           A sense of self-empowerment and self-control, through self-checking and self-

regulation, facilitated conscious integrated awareness (CIA), the catalyst for a complete  

return to health. This is the premise upon which the PTM re-educates the human body 

to wholeness. The results of which are further detailed in chapter four, and augmented 

with discussion on group case studies in chapter five.  
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Data Analysis 

           Quantitative data from hypothesis 1 were analyzed using reliable source 

technology; a low-power wireless inertial system, ViMove, that utilized sophisticated 

algorithms to filter and analyze raw sensor data transmitted to a recording feedback 

device (RFD); RFD sent data to a PC, where it was processed and displayed by 

dorsaViMove software. Qualitative analysis of hypotheses 2-6 was conducted 

throughout the 10-week study. 

Hypothesis 1: Deep rhythmical breathing facilitates lengthening of the axial spine, stress 

release, mental calm, postural alignment, core muscle activation, and the release of 

accessory muscles/holding patterns. Qualitative response will be confirmed through 

observation and client feedback. 

Each subject was coached in deep rhythmical breathing, and three levels of release/ 

relaxation; with progress viewed in terms of change in presentation/breathing pattern. 

Hypothesis 2: Three-fold breathing exercises will assist with reprogramming the ANS; 

facilitating an over-all reprogramming of the neuromuscular system that will be 

observable as qualitative changes in breath-movement integration, posture and motor 

control. 

Each subject was taught three levels of breathing; qualitative measures included 

observation of each level of breath execution; length, depth, duration, rhythm; as well as 

postural, sensorimotor changes throughout the 10-week study, and subject feedback. 

Hypothesis 3: When pelvic floor is consciously contracted on exhalation, transverse 

abdominis engages (TrA); experience of this synergistic action assists client in actively 

engaging core muscles; qualitative activation of deep TrA will be measured by 

researcher palpation/self-palpation, further assisting subject with core activation. 

Subjects were monitored throughout the 10-week study to determine ability to actively 

co-contract core muscles with integrated breathing/expiration.  
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Hypothesis 4: Increasing lumbopelvic flexion and extension will improve multi-

directional spinal motion, redistributing force away from the presenting pathology, 

facilitating a resolving of pain and a return to health. 

Each subject participated in repeated measures (pre-post intervention) of live assessment 

in a structured testing environment (ViMove, Low Back module); providing an objective 

measure of range of motion (ROM) in the lumbar spine; with pretest-posttest measures 

compared and analyzed for changes in spinal motion; subject feedback re: pain 

resolution. 

Hypothesis 5: Participant feedback will add to our understanding of the mechanisms of 

action (MA) that support previous research, shedding new light on how the individual 

achieves health and wellbeing through the PTM. 

Subjects provided a short, written synopsis of their experience during the 10-week 

study, describing any changes relating to achieved health outcomes; with correlation 

between subject report and researcher observations/ethnography, providing further 

insight into MA. 

Hypothesis 6: When subject achieves a reduction in pain and restriction through TPR, 

TOPS and PEPS, release at subtle levels of the neuro-fascial system occurs; body 

systems, biomechanics, movement patterns, mental and emotional life are re-balanced; 

an increase in client life-force/vitality is observed.   

Subjects were guided in self-applied trigger point release (TPR), the location of postural 

energy points (PEPS); awareness and release of topographical points (TOPS). 

Myofascial release and body system feedback were measured via palpation of fascia, 

PEPS and summative assessment via researcher/client feedback, 

interviews/phenomenology; individual biographies. 
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                                                  CHAPTER 4 - Results 
 

 

Data Outcomes 

           Dataset outcomes highlighted the impact of increased lumbopelvic flexion and 

extension on multi-directional spinal motion. While mean movement changes may be 

observed across movement parameters, suggesting a re-distribution of force, and 

improved multi-directional spinal motion as hypothesized, overall changes in mean 

movement appear minimal and inconsistent.  

           However, this research proposes that such changes emphasize the diverse, unique, 

relevant movement needs of the individual and the presenting condition. Initially, the 

number and level of unilateral changes in movement was surprising, but further analysis 

confirmed the importance of such changes in understanding how the integration of 

structure and function may occur.   

           Of the twenty-eight participants enrolled in the study, twenty-four participants 

completed the 10-week Pilates therapeutic model (PTM) program, including both pre-

test and post-test measures. The four subjects that withdrew (wd) prior to final test 

measures did so due to unforeseen travel/work commitments.  While this precluded the 

subjects (4) from final assessment, initial baseline data were included, contributing to 

rigour in calculating a true median. Qualitative data of all twenty-eight case studies were 

included for its validity in producing a rich, descriptive impression of the collective 

group study, further expressing the voice, feelings and meaning of the individual.  

           Data were collected from September 2015 to December 2015. Quantitative data 

were collected and analyzed using reliable source technology, dorsaVi ViMove system 

software. Qualitative data and dependent variables were assessed within the 

biopsychosocial model of the PTM/ICF: Health Impairments, Activity and Activity 

Limitations, Participation and Participation Restrictions, and Environmental Factors, 

with evaluation prior to, during, and following the PTM intervention.                                      
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• Demographics 

           Subject characteristics in table 1.4 reveal a 3:1 ratio of women to men overall, 

with 75% (21) female and 25% (7) male. Ages ranged from 24 to 74, with an average 

age of 49 years. Subjects’ mean height and weight was 170cm and 67kg respectively, 

and below the national Australian average due to the uniqueness of 1 female subject’s 

low body weight. 

Table 2.2 – Participant Demographics 

 
 

• Health and Occupation 

           One hundred percent of subjects (28) reported as non-smokers. Eleven percent 

(3) reported as retired, twenty-two percent (6) reported their occupation as active home 

duties, with the majority (19) reporting active participation in full-time employment 

and/or study. All subjects were assessed and classified as healthy, but bearing an 

impairment or restriction that placed them in one of the five respective case study 

categories/conditions. 

Table 2.3 Male : Female per Category 

 

 
 

 

 

                                               
                                                                                                                                                                        
 

 

 

 
       Variable 

 
          No. /Range                  

 
Percentage/Average 

 
Gender:   Female                            21                                    75%                               
                Male                                 7                                     25%    
Age:                                            24 –74                                 49 
Height:                                 157cm –193cm                        170cm 
Weight:                                   40kg – 98kg                            67kg 
Status:     Single                               2                                       7% 
                Married                           26                                     93% 
 

 
    Category                                  

 
      N = 28                  

 
      Male : Female 

          
    1. Shoulder/Neck                     5                            1:4                                           
          
    2. Kyphosis/Scoliosis              6                            2:4                                           
          
    3. Low back                             6                            2:4                                           
          
    4. Hip                                       5                            2:3                                           
          
    5. Knee                                    6                            0:6                                           
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Baseline Comparison 

           Quantitative data from ViMove pretest-posttest measures were divided into five 

separate data sets/bar charts and compared for any correspondence, trend, or difference. 

Due to the complexities of each subject presentation, consistency in results was not 

expected, nor was it found.  

           When viewing results in each category, it is important to look at the parameters 

with marked increases in unilateral movement, and where an apparent equalization of 

movement appears to have occurred.  

           This is because mean movement changes are based upon the premised 

understanding that each condition/category is indicative of an imbalance in function, and 

resultant structural impairment.  

           The necessitation of a re-set of parameters seems a reasonable response by the 

organism, granted the new-found mobility and control in the lumbopelvic spine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	 120	

 
 
 
 
 
In the Shoulder/Neck category, mean changes were seen in 9/10 movement parameters. 
 
 
 
Figure 5.1 Shoulder/Neck Category: Mean Changes in Low Back Movement  
 

 
 
	

	

Forward	flexion	shows	the	highest	increase	(5.5°)	recorded	in	this	category,	while	

back	extension	was	the	only	movement	to	remain	unchanged	(0	°).		Posterior	tilt	in	

sitting	increased	(3.5°),	while	anterior	tilt	in	sitting	decreased	(-3.5°).	Left	rotation	

shows	an	increase	(4°),	right	rotation	shows	a	decrease	(1°)	(figure	5.1).																		
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In the Kyphosis/Scoliosis category, mean changes were seen in all movement 

parameters. 

 
 
Figure 5.2 Kyphosis/Scoliosis Category: Mean Changes in Low Back Mvt. Parameter 
 

	
	

	

	
Forward	 flexion	 increased	 (5.4°),	 back	 extension	decreased	 (-2.6°).	 Right	 lateral	

flexion	increased	(4.6°).	Posterior	tilt	in	standing	decreased	(-8.16°),	anterior	tilt	in	

standing	increased	(4.2°).	Left	rotation	shows	the	greatest	increase	(10°)	in	mean	

movement	within	this	category	(figure	5.2).	
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In the Low Back category, mean changes were evident in all parameters. 
 
 
Figure 5.3 Low Back Category: Mean Changes in Low Back Movement Parameters 
 

	
	
	

	

Extension	increased	(2°),	posterior	tilt	in	sitting	increased	(4.8°)	and	anterior	tilt	in	

sitting	increased	(5.2).	While	change	in	anterior	tilt	in	standing	was	minimal	(1°),	

the	most	marked	change	recorded	in	this	category	was	a	decrease	in	posterior	tilt	

in	standing	(-7.2°)	(figure	5.3).																																																																																																																																																																																																																																																																																																				
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In the Hip category, mean changes were seen in all movement parameters. 

 
Figure 5.4 Hip Category: Mean Changes in Low Back Movement Parameters 
 

 
	
	
	

	
Forward	flexion,	back	extension	and	anterior	tilt	in	standing	decreased;	posterior	

tilt	in	sitting	increased	(7.4°)	and	anterior	tilt	in	sitting	increased	(4.8°).	Posterior	

tilt	 in	standing	 increased	(6°),	anterior	 tilt	 in	standing	decreased	(-2°);	 the	most	

marked	change	was	an	increase	in	left	rotation	(12.6°)	(figure	5.4).	
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In the Knee category, mean changes were evident in 9/10 movement parameters. 

 
Figure 5.5 Knee Category: Mean Changes in Low Back Movement Parameters 
	

	
	

	
	
	
Forward	flexion	increased	(1.8°)	and	back	extension	decreased	(-1.6°);	right	and	

left	 lateral	 flexion	 were	 maintained,	 with	 posterior	 and	 anterior	 tilt	 in	 sitting	

showing	a	decrease	(-2°)	and	(-2.75°)	respectively.	While	left	rotation	(0°)	did	not	

change,	right	rotation	decreased	(-8.6°);	with	increased	posterior	tilt	in	standing	

(9.4°)	showing	the	greatest	mean	movement	change	in	this	category	(figure	5.5).																																																																																																																																																																																																																																																																																																																																																																																																											
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Varying degrees of change in low back mean movement were evident across all 

categories. 	

 
Figure 5.6 Mean Movement Change per Category 
 

	
	

	

	

An	 increase	 in	mean	movement	occurred	 in	 four	out	of	 five	 categories,	with	 the	

highest	 increase	 recorded	 in	 the	 Hip	 category.	 Interestingly,	 while	 the	 Knee	

category	was	the	only	category	to	record	a	decrease	in	overall	mean	movement,	it	

was	also	one	of	only	two	categories	(Knee;	Hip)	to	record	an	increase	in	posterior	

tilt	in	standing.	Calculated	total	mean	movement	change	across	all	categories	was	

5.12°	(figure	5.6).	
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Hypotheses 

Hypothesis 1: Deep rhythmical breathing facilitates lengthening of the axial spine, stress 

release, mental calm, postural alignment, core muscle activation, and the release of 

accessory muscles/holding patterns. Qualitative response will be confirmed through  

observation and client feedback. 

           Results of direct and indirect observations of deep rhythmical breathing at the 

start and finish of every PTM session, suggest that the length of the axial spine and 

postural alignment improved consistently in 100% of cases (28). Spontaneous subject 

feedback included: ‘I feel so much better’, ‘I feel like I’m floating on air’, ‘I can touch 

my toes for the first time ever!’ ‘It feels like I’ve just had a huge workout, but I’ve hardly 

done a thing! Subjects appeared taller, calmer, energized, and at ease within their bodies.                                                                                                                                        

Hypothesis 2: Three-fold breathing exercises will assist with reprogramming the ANS; 

facilitating an over-all reprogramming of the neuromuscular system that will be 

observable as qualitative changes in breath-movement integration, posture and motor 

control. 

           Although four subjects withdrew from the study prior to final measure, qualitative 

changes in breathing pattern were observed in 100% of subjects (28), with 93% of 

subjects (26) demonstrating spasmodic integration of breath and movement. However, 

only 44% of subjects (12) developed a consistent breath-movement continuum during 

Pilates.  

           Of the 24 subjects that completed the study, there was a 40% reduction in faulty 

breathing patterns overall. Despite this, 80% of subjects (19) continued to default to 

some degree of impaired breathing at study conclusion, with only 21% of subjects (5) 

scoring 0/10 in final breath assessment to achieve sound breathing (SB); breath-

movement integration; position, posture and precision (PPP) with complete sensorimotor 

control. 

            Direct and indirect observations suggest that a re-programming of the ANS is 

possible through deconstructed breath control exercises. Re-programming was observed 
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to occur at varying degrees, according to the unique presentation and development of the 

subject/sensorimotor system.  

Results suggest five main findings:  

1) Faulty breathing may be prevalent in certain populations and/or conditions.  

2) Stress is a precursor to faulty breathing and health impairment. 

3) Faulty breathing is habitual, requiring regular corrective breathing practice to  

    resolve. 

4) Breath holding impairs muscle on-set timing, perpetuating aberrant movement  

    patterns. 

5) Sound breathing facilitates full body awareness, integration and control.                                                                                                                                                                                                                                                                       

Hypothesis 3: When pelvic floor is consciously contracted on exhalation, transverse 

abdominis engages (TrA); experience of this synergistic action assists client in actively 

engaging core muscles; qualitative activation of deep TrA will be measured by 

researcher palpation/self-palpation, further assisting subject with core activation. 

           Even though there has been long debate about how scooping abdominals and 

abdominal bracing affects core activation and spine stability, results of this study would 

suggest that either method holds in many cases, but not in all.  

           Qualitative assessment revealed that varying degrees of core activation are 

achievable with varying levels of breath awareness, initiation and control, with the 

individual’s unique level of sensorimotor development indicating the most appropriate 

method for core activation. For example, of the subjects that completed the study, 58% 

(16) were observed to be shallow breathers.  

           Not surprisingly, all but one of these subjects experienced some difficulty with 

pelvic floor and/or abdominal activation. The one exception was a kick boxer, who from 

an early age, had learned to keep his core constantly switched on; possessing an 

extremely hypertonic muscular system, the subject was taught to breath correctly in order 

to decrease muscle tone, and achieve 10%-20% core activation.   
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Hypothesis 4: Increasing lumbopelvic flexion and extension will improve multi-

directional spinal motion, redistributing force away from the presenting pathology, 

facilitating a resolving of pain and a return to health. 

           While results of ViMove pretest-posttest measures showed mean movement 

changes across all categories, changes appear to be minimal, with no prominent trends. 

External analysis suggests that ‘the exercise intervention did not seem to have any 

consistent effects, either positive or negative, on any single pathology. Regarding 

individual movement parameters, left rotation in sitting seems to have pronounced 

improvement in 3 out of 5 conditions’ (CRA dorsaVi Ltd). Of the remaining two 

conditions, the Knee category recorded 0° change in left rotation, while the Low Back 

category showed an increase of 1.8°. Forward flexion also appears improved in 3 out of 

5 conditions, with a decrease in forward flexion evident in the Hip and Low Back 

categories.  

           An equalization of lumbopelvic posture appears to have occurred in 

posterior/anterior tilt in sitting, across all conditions; reflected similarly in forward 

flexion and back extension. The above changes in movement parameters would seem to 

suggest that something else is occurring here. For example, an improvement may be 

open to interpretation and not necessarily gauged by an apparent increase in movement; 

on the contrary, where instability or hypermobility has been an issue, a decrease in ROM 

may in fact be an improvement. Likewise, unilateral increases in ROM may be 

suggestive of an apparent imbalance, when in fact such increases may be evidence of an 

effective redistribution of force and a re-setting of body parametrics.  

           While it is acknowledged that numerical data appears to lack consistent effects, 

direct and indirect observations support improved lumbopelvic ROM across all 

categories, along with consistent changes in biopsychosocial components; resolution of 

pain and a return to health. Despite this, two subjects reported feeling unwell at final 

measure, with results reflected in reduced ROM. 
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Hypothesis 5: Subject feedback will add to our understanding of the mechanisms of 

action (MA) that support previous research, shedding new light on how the individual 

achieves health and wellbeing through the PTM. 

           Results from subject feedback/member checking indicate a growing awareness 

and ability to self-regulate breathing, thought-life, feelings, emotions and mental 

attitudes; successfully apply limits to activities of daily living (ADL) in order to preserve 

health, and participate positively in everyday life.  

           As the study progressed, subjects were observed to be in closer touch with their 

feelings, with 86% of subjects (24) spontaneously sharing an insight into the cause of 

their condition. Examples of subject comments include: 

‘It wasn’t until you mentioned fear as a form of holding on, that I realized my body was 

tight as a result of fear; the fear in the back of my mind, that one day the cancer might 

return’ (Case Study (CS) SN1).  

‘I can tell when enough is enough; I no longer carry my daughter on my hip, and I limit 

the amount of shopping I carry in each bag’ (CS K2).  

‘I get it now! It’s not about pushing as fast and hard as I can, but slowing it down and 

feeling my core activate along with every other muscle’ (CS LB5). 

‘The anxiety I used to experience in high stress situations has disappeared since learning 

how to breathe properly’ (CS H5).  

‘I always thought I was hopeless at anything physical, so uncoordinated and accident 

prone; but since working on integrating left/right hemispheres in Pilates, I’m more 

coordinated in my movements and my back doesn’t bother me like it used to’ (CS KS4).  

           Subjects were invited to write of their experience; an excerpt follows: 

‘After decades of competition tennis and competitive middle-distance road running, I 

had persistent pain and hampered movement in the region of my left lower back.  

After 10 weeks, I am completely pain free and the movement in my back has improved 

significantly. It is many years since my back has felt this good’ (CS LB5).                      
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Hypothesis 6: When subject achieves a reduction in pain and restriction through TPR, 

TOPS and PEPS, release at subtle levels of the neuro-fascial system occurs; body 

systems, biomechanics, movement patterns, mental and emotional life are re-balanced; 

an increase in client life-force/vitality is observed.   

           Results of subject/researcher dialogue and palpation/interaction suggest that 

direct stimulation of trigger points/meridian and postural energy points (PEPS) does 

facilitate a balancing and release of neurophysiology/nociception and fascial systems. 

One hundred percent of subjects (28) reported successful location of trigger points and 

release of painful, hypertonic myofascia through SMFR/TPR; re-balancing energy with 

PEPS.         

          As a direct result of this, and while palpating a subject, the researcher made the 

discovery of what may be termed Topographical Points (TOPS). Augmenting the 

achievement of initial self-applied trigger point release (TPR), TOPS facilitated the 

further recognition and release of stored mental and emotional trauma/stress. The results 

of which were observed to contribute to a re-balancing of all body systems, the release 

of old postural/holding patterns, and the achievement of pain-free movement, with 

renewed levels of physical vitality, mental poise and emotional equilibrium.  

           Results of client feedback and direct observation suggest that the PTM provides 

the environment and conditions for subject self-reflection, release, positive re-

programming and re-vitalization. Of the 24 subjects that completed the study, 34% of 

subjects (8) self-notified intuitive detection of underlying/implicit ‘issues’ that they 

understood to be at the source of their impairment of health (refer Appendix VIII for 

PEPs and TOPs locations). 

           Summative assessment also supports this viewpoint, although, due to the confines 

of this study and the emerging nature and understanding of TOPS; correlations of 

substrates and results of TOPS occurred in only 17% of subjects (4). Of the 4 subjects 

treated with TOPS, results suggest authentic complementary outcomes for pain 

resolution and improved physical, mental and emotional health. 
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Improved Client Outcomes 

           One hundred percent of subjects (24) returned an increased range of motion 

(ROM) in the lumbopelvic spine, with a couple of exceptions at final measure. For 

example, one subject presented feeling unwell, and one other presented recovering from 

a recent bout of influenza. Such circumstance was unexpected; however, the outcome 

measures further support this thesis. That is, health is reliant upon the balanced 

functioning of all body systems; physical structure, mental and emotional health may be 

compromised when this balance is disturbed. Client observation and feedback also 

supports this.  

Subject A: ‘I feel stiff and unwell with a fever today; I don’t think my final measure will 

be any good; I don’t think it will work.’  

Subject B: ‘I’m still getting over the flu from last week; I don’t have much energy, I 

have a headache and I’m finding it hard to think straight.’  

           As a duty of care to both subjects, they were given the option not to proceed with 

the final measure; they both chose to proceed but were apologetic of a potential error in 

data collection and correlation. This is interesting to note, as each subject presented for 

test measures on different days but both felt responsible for the success or failure of the 

study outcome. I assured them, regardless of the outcome, their participation was valued.   

           Other client outcomes included, but were not limited to: a complete resolve of 

pain; a return to joint congruency and postural alignment; the resolve of long-standing 

ligament laxity and associated joint pain; reduced scoliosis and improved biomechanics; 

improved foot mechanics, gait cycle, stride length and width; increased hip ROM; 

increased lumbopelvic ROM and hamstring flexibility; reduced hip flexor hypertonicity 

and lumbar lordosis; increased gluteal function and sacroiliac stability; pelvic/shoulder 

girdle, rotator cuff re-balance; deeper connection with muscles of the breath/core; 

reduced accessory muscle engagement, integrated breath awareness; increased self-

awareness in ADL; ability to apply self-imposed limits, understanding that it’s not what 

we do, but how we do it; it’s not how far we go, but how we go.                                                                                                                                                                                                                                                                                                        
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Clinical Importance 

           The efficacy of the Pilates therapeutic model (PTM) intervention was evidenced 

in its practical application, successfully treating, improving and resolving subject 

presentation. The ability to facilitate change within the human organism through an 

authentic, multi-modal, holistic methodology was evidenced in palpable, observable 

treatment effects.  

Further clinical importance of the PTM intervention is highlighted in the answers to the 

following three research questions: 

           1. What are we really looking at when assessing a case study for the origins of     

               injury or disease?  
 
As this research asserts, it is the sum total of the individual’s life experience thus far.    

Hence, a true assessment of the individual requires the Pilates rehabilitation specialist 

(PRS) to look beyond the explicit structural presentation, to the implicit source of the 

functional impairment of health. This is of great clinical importance, even if Pilates 

practitioners may already be doing so, as a paradigm shift in what and how we teach 

requires a re-evaluation of existing client management, programming and assessment 

protocols.  

           2. What might new assessment protocols look like?  
 
The Pilates therapeutic model (PTM) considers the health of the Fascial System and 

Nervous System as the foundation for integrated body function and structure. The PTM, 

through the inclusion of specific neurofascial assessment strategies, facilitates the 

healthy functioning of all body systems (table 3.1). 
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Table 3.1 PTM Assessment – Healthy Movement Protocol  
 

Health Questionnaire/Par Q form  
Client self-reports health and fitness level; details any known condition and 
contributing factors as per PTM/ICF: health impairment, activity limitation, 
participation restrictions, environmental factors, Pain Scale 0-10.  
 
Interview  
Take client case history from biopsychosocial perspective. Retrospective details of 
life from birth to present, known achieved milestones; any mental, physical, emotional 
trauma, health/learning issues in childhood, adolescence, adulthood. Observe for 
stress, general presentation, temperament, mood, pallor, cognition, speech, humour, 
eye contact (OBMs). Identify pain pathways (PP), hypothesize cause, remove 
aggravants. 
 
Postural Assessment 
Note structural deviations and hypothesize causes; fascial restrictions, and neural 
impingements. Facilitate dialogue on self-regulation strategies (SRS) and self-    
myofascial release (SMFR). Facilitate sound breathing, postural balance and positive 
outlook.  Actively listen and consider client’s understanding of perceived 
needs/issues. 
 
Functional Movement  
Observe gait cycle for motion quality, movement control issues. Teach/practice 3-fold 
walking to break cycle down and target aberrant motion. Observe co-ordination for 
sound body geography, crossing the midline for indication of hemispheric integration; 
where warranted, program for integration of postural reflexes in preparation for 
further sub-cortical development and control. 
 
Facilitate Balance  
Palpate for fascial alterations, educate client in Fascial System (FS) science; the 
nature, location and release of trigger points. Teach 3-fold breathing, deconstruct 
breath to detect and correct level of fault, improve lung capacity. Program movement 
facilitated stretch (MFS) to balance agonist/antagonist. Apply proprioceptive 
neuromuscular facilitation (PNF) to release hypertonic muscles, develop gross motor 
function. Facilitate L/R brain integration/Geometric Measures to educate client in 
self-correction, position, posture, precision (PPP), conscious integrated awareness 
(CIA). Apply muscle energy technique (MET) where indicated, on a regular basis, for 
example, to check for and correct sacroiliac joint/pelvic dysfunction. Educate client 
in locating and stimulating meridians/postural energy points (PEPS) to re-balance 
vital energy. Introduce topographical points (TOPS) to client once a good 
understanding is established/original hypotheses are tested; if client expresses an 
interest and/or appears open to a deeper perspective on health. 
  
Plan and implement sequential neuromuscular re-education program  
Program for economy and efficiency in movement, with a holistic, whole body 
approach to presenting condition; integrate corrective strategies for sound breathing 
(SB), and retained reflexes (RR) if indicated; postural and positional awareness and 
control (PAC), left/right brain integration. Provide for on-going re-enforcement of 
correct motor control patterns to fully re-set sensorimotor system and achieve sub-
cortical control, program for every session until achieved. Set homework, and re-
visit/reiterate often to ensure best strategy, form and outcome/client response. Restore 
balance to joint mobility and stability according to unique presentation; increase or 
decrease mobility according to age and condition of structural spine, and ROM of 
capsular joints; increase or decrease muscle tone accordingly. Establish FBI/core-
centred activation of musculoskeletal system, even distribution of force, breath 
initiated movement, stability; conscious integrated awareness (CIA). 
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3. What are the common patterns of response observed and qualified through the 

    qualitative and quantitative approaches, methodologies of this study? 

 
The following patterns/themes were common to subjects in all categories/conditions. 

Stress 

        The Australian Psychological Society (APS) Stress and wellbeing in Australia 

survey 2014, rated two of the top five causes of stress in Australia as personal health 

(42%), and trying to maintain a healthy lifestyle (39%), (p.17). Results of the present 

study show that stress was the number one pre-existing response in 100% of subject (28) 

presentations. Observed to manifest in different ways, common stress response is shown 

here (table 3.2). 

Table 3.2 Common Patterns of Stress Response 
 
  Active trigger-points    Fascial alterations     Inflammation                 Ligament laxity 

  Faulty breathing           Jaw clenching           Postural deviations        Allergies 

  Anxiety                        Headache                   Pain: Knee/Hip/Shldr.   Fatigue 

  Neck/Backache            Hypertonic muscles  Nausea/Indigestion       Overwhelm 

 

Faulty Breathing 

           The PTM lists the 10 most common faulty breathing patterns, and 

evaluated/scored breathing out of 10, with 0 being the ideal, or what the PTM terms 

sound breathing (SB). 

Table 3.3 Faulty Breathing Patterns 
 
  1. Accessory breathing                                   6. Level 3 breath control compromised 

  2. Breath-holding                           7. Mouth breathing 

  3. Hypertonic diaphragm                                8. Nasal restriction 

  4. Level 1 breath control compromised          9. Paradoxical breathing             

  5. Level 2 breath control compromised         10. Shallow breathing                                                                                    

	

With respiration impacting on all body systems/function, including sensorimotor 

control, the clinical importance of affectively assessing for correct breathing on a 

regular basis within the PTM or Pilates Method generally cannot be over emphasized.                                                                                                                                    	
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Trigger Points (TPs), Postural Energy Points (PEPS) and Topographical Points (TOPS) 

           The importance of the subject/researcher locating commonly active trigger points 

(table 3.4) and postural energy points, self-treating/treating with applied trigger point 

release/stimulation, was evident in improved outcomes. For example, with various 

trigger ball self-treatment, pain relief/resolution, joint congruency and balanced ROM 

increased. Healthy change in myofascia was palpable to touch, with both direct, indirect 

observations confirming the effectiveness of the treatment in 100% of subjects (28). 

 
Table 3.4 Common Active Trigger Point Locations [Appendix VIII] 
 
		Pectoralis																			Supraspinatus																							Rectus	femoris						Masseter		

		Diaphragm																	Trapezius																															Splenius	(C,	C)							Piriformis	

		Serratus	anterior						Quadratus	lumborum								SCM																										Gluteus	maximus	

		Bicep	brachii														Multifidus																														Suboccipitals										Iliopsoas	

		Extensor	CRB													Iliocostalis	thoracis												Scalenes																			TFL			

		Levator	scapulae							Soleus																																					Foot	Fascia														Peroneals		

  (Travell & Simons, 1983)          
           

           While important improvement in conditions was evidenced across all categories, 

of the 24 subjects that completed the study, TPs were observed to re-activate in 42% of 

subjects (10). This occurred between Pilates sessions, especially where daily self-

treatment was omitted. Granted that such conditions were longstanding, and faulty 

breathing was apparent, this was not surprising, but something seemed to be missing.    

           Topographical points (TOPS) then came to light. With on-the-spot-intuition, 

spontaneous thought forms and subject/researcher dialogue, a method to release 

wellsprings of pent-up energy was discovered. Subsequently applied to four subjects in 

total, further insights and verification of this new methodology were confirmed.  

           The release of emotions and anxiety of the past provided the missing link. Though 

this insight into the MA of the fascia and its ability to absorb and recapitulate experiences 

of the past is in its formative stage, sufficient evidence suggests TOPs is a worthwhile 

treatment with lasting effects. The four subjects treated experienced important 

improvements that may not have otherwise occurred.                                                              
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Posture and ROM 

           Geometric Measures of the PTM established integrated bilateral relationships, 

balanced proportion, symmetrical equilibrium and structural integrity (Table 3.5). 

Sound foundations of human movement and breathing enabled an integrated response, 

eliciting further sensory integration and motor control at the sub-cortical level.  

           This was evident in observed improvements in positional awareness and postural 

control (PAC), with specific realignment of structure augmented by the stabilizing and 

mobilizing of the lumbar spine, sacrum, cranium, limb system, pelvic girdle, shoulder 

girdle, and capsular joints. Complemented by movement-facilitated stretch (MFS), self-

imposed change in range of motion (ROM), muscle energy technique (MET) and 

proprioceptive neuromuscular facilitation (PNF); geometric measures were an essential, 

effective movement protocol for achieving the fundamentals of full body integration 

(FBI). 

Table 3.5 PTM Achieved Geometric Measures/Symmetry 
  
	STANDING																																					FOAM	ROLLER																											MAT	

	Postural	Alignment																					90°	Legs																																								Supine	limb	stretch			

	90°	Lunge																																							Spine	Elongation																							Breathing	x	3	levels	

	A	Frame	Hip	Rock																								Head	Centering																										Pelvic	Tilts	

	90°	Legs/Trunk																												Chest	Openers	c	Scaption							Chin	Nods	

	Ankles	Crossed	Arm	Arcs										Breathing	x	3	levels																		Cranio	Sacral	Rhythm						

	Vertical	Backs	of	Hands														Arm	Splits	+	Figure	8s													Side	to	Side		

	Horizontal	Palm	Press																Arm	Butterflies																										4-Point	Flx/Ext	

	Arm	Cross-over	Twist																	Triangle	Midline	Hands										4-Pt	Rocking	

	Ankles	Crossed	Trunk	90°									Hexagonal	Window	Arms						Cross	Crawl			

		Vertical	Arms/Spine	Stretch				Shoulder/Arm	Re-balance					Static	Bugs	

		Pilates	V	Round	Back																		Diagonal	Limb	Balance											Swiss	Army	Knife		

		Pilates	V	Upper	Back	Ext											4-Point	Thoracic	Rotation						Prep	for	Swan	

		Diagonal	Arms																														Prone	Scaption/Chest	Lift						4-Pt	Diag.	Stretch	

 
           Results of practicing the above Geometric Measures as part of warm-up start 

stretches, saw 100% of the subjects (24) that completed the study, achieve integrated 

bilateral movement, improved mobility, stability, joint congruency, PA; confirming the 

efficacy of this approach.  
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Neurology 

           Neurological considerations were important in the overall assessment of each 

condition, because individual case studies suggest that even slight aberrations in basic 

archetypal movement patterns impact subjects’ ability to perform more complex 

movements. Specific stretches, neural flossing/mobilization (table 3.6), postural reflexes 

(table 3.7), 3-fold breathing, fascial stimulation, including TPR and the PTM innovations 

of TOPS and PEPS were utilized to facilitate healthy neural pathways.  

           At baseline measure, 36% of subjects (10) reported experiencing some degree of 

pain on a daily basis. On a 0-10 pain scale, 33% of subjects (9) reported pain levels of 

2-3; 4% of subjects (1) reported pain levels of 6-7. At final measure, of the 24 subjects 

to complete the study, 100% reported a complete resolve of pain, with results suggesting 

the holistic, multi-modal PTM is a worthwhile treatment for pain relief. 

 
Table 3.6 PTM Self-Applied Neural Mobilization  
 
	

			Standing	Crossover/Sciatic	Nerve	(N)									Swan	Neck	Wrist	Flex./Radial	N		

			Standing	Hip	Flexor/Femoral	N																				Swan	Neck	Wrist	Ext./Ulna/Median	N	

			Standing	Arms	Behind/Radial	N																			Traffic	Stoppers/Brachial	Plexus		

			Thai	Dancer	Arm/Hand	Twist/Stretch								Seated	Leg	Lift	&	Slump/Caudal	Floss	

 

            

           Postural reflexes were observed to be compromised in 17% of subjects (4), two 

males in the Low Back category, one female and one male in the Kyphosis/Scoliosis 

category. All four subjects participated in postural reflex development/integration in 

week 1 of the study.  Results observed in week 2, included improved co-

ordination/crossing the midline with confidence, enhanced positional, postural 

awareness (PA), and improvements in sensorimotor control, and subject 

presentation/condition.  
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Table 3.7 (PTM) Column 1: Primary Reflexes; 2 & 3: Sequential Postural Reflexes 
 
					Moro																								Roll	Over																																									Crawling	

						TLR																										Prone	Creep	Head	Turn													Kneeling	Single	Leg	Pull-up		

					ATNR																							4-Point	Kneeling	Head	Turn					Kneeling	Dble	Leg	Pull-up	

						SGR																									4-Point	Rocking																													Stand	&	Squat	

					STNR																							Supine	Cross-crawl																							Walking	March	

  (Vojta, 2008)                       (Niklasson et al., 2015)                                                                                                                                         

 

 

Biopsychosocial 
 
           Observations of multiple case studies and conditions suggest that the complex 

nature of health impairment may be found in repressed physical, mental and emotional 

needs. Where thoughts, feelings and emotions (TFE) remained unaddressed, a self-

perpetuating cycle of dysfunction was observed to manifest in the physical body, often 

expressed in a faulty breathing pattern.  

           The biopsychosocial approach of the PTM provided for the resolve of pre-

existing, semi-dormant tendencies, reducing stress and pain.  Thoughts, feelings and 

emotions (TFE) were observed to affect qualitative change in the physical 

body/molecular structure of the organism, contributing positively or negatively to over-

all vitality and wellbeing. On-the spot qualitative assessment and subject feedback serves 

to support this. 

           How do we know when an issue is resolved completely? When the subject’s 

breathing pattern improves, and a change in thinking is expressed through spontaneous 

dialogue; an affirmation, assertion, insight or reflection of clear understanding and 

resolve; with gains in physical and mental health, emotional equilibrium and vitality.  

          The practical importance of this biopsychosocial approach of the PTM was evident 

in the direct and indirect observations of genuine and lasting effects upon the subjects’ 

presenting condition and quality of everyday life.  
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Conscious Integrated Awareness 

           When core-centred breath/movement integration was achieved, a re-distribution 

of force away from the spine and the presenting condition occurred; mobility and 

stability of the lumbar spine increased, with conscious awareness of core muscle 

activation and full body integration (FBI) and control.  

           With increased levels of vitality and strength, subjects were observed to resolve 

health impairments, re-establish congruent body parametrics, expand their conscious 

awareness to reclaim body space, and mental and emotional autonomy.  
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                                          CHAPTER 5 – DISCUSSION 

 

           This research study examined the effects of a Pilates therapeutic model (PTM) on 

subjects with health impairments that commonly present to the Pilates studio; the 

mechanisms of action (MA) behind healthy function, how systems interact and affect 

change in physical structure. The group case study research design provided an authentic 

contextual understanding and experience of the client within the Pilates studio setting. 

Content and insights being relevant to both general and clinical Pilates applications, the 

study provides a holistic approach for lasting results in Pilates for rehabilitation.  

           While results demonstrated the effectiveness of the PTM in improving overall 

health and well-being, the most notable outcomes pertained to the resolution of 

presenting conditions in all five categories, with improved breathing pattern, ROM, core 

activation and control, pain resolution, increased vitality, mental and postural balance.  

           Though physical health conditions were resolved within the 10-week study, with 

a return to good health, it was evident that not all subjects were ready or able to fully 

acknowledge or address the existence of underlying biopsychosocial issues. This may 

be attributed to the complexity and awareness of the individual, but it may also suggest 

that for the most part, subjects and people generally, do not associate how they think, 

feel and act with the cause of their physical impairment or injury; believing that traumatic 

events are simply accidents.  

           The present study challenges this widely held viewpoint, with the discovery of 

topographical points (TOPS) and, through subject interaction and feedback, the 

experience of ‘fascial intelligence’, suggesting that the integration of structure, balanced 

function and continued health requires on-going self-checking, release, self-regulation, 

self-efficacy and self-mastery.  

           Although perceptions of what constitutes a genuine state of health differed 

amongst individuals, the experience of pain, discomfort, and stress, through its many 

variant symptomatic manifestations, were commonly shared indicators of health 

impairment. How quickly subjects resolved these indicators varied according to the 
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individual, for example, low or high pain threshold, breathing habit, self-practice and 

self-imposed limits.         																																																																																																																																																																																																																																																																																																																																																																																																																																																																		 

Hypothesis 1: Deep rhythmical breathing facilitates lengthening of the axial spine, stress 

release, mental calm, postural alignment, core muscle activation, and the release of 

accessory muscles/holding patterns. Qualitative response will be confirmed through 

observation and client feedback. 

           The present study found that sound breathing facilitated the release of ingrained 

sub-cortical motor programs, and that forced expiration facilitated the co-contraction of 

core musculature. This was observed to affect an optimization of postural alignment, 

spine/joint stabilization and full body integration (FBI), supporting the hypothesis.  

            This supports the findings of Bordoni and Zanier (2013) using real-time magnetic 

imaging. They found that prior to inspiration, electrical activity is observed in the pelvic 

floor (PF) muscles, with the same electrical activity traceable for the transverse and 

obliquus internus abdominis muscles. The study concludes that the pelvic diaphragm 

affects respiratory function; respiration needs to be supported by the pelvic floor muscles 

in order to effectively control IAP.  

           All subjects practiced the three levels of breathing, concluding with the 

integration of all three levels in smooth, rhythmical respiration. This was complemented 

with trigger point release (TPR) of the respiratory diaphragm; the combined tonic and 

phasic activity of diaphragm and TrA providing an essential mechanism for the CNS to 

coordinate respiration, spine control and limb movement (Hodges and Gandevia, 2000).  

           In the rare occurrence of persistent faulty respiration and/or motor training, 

further breath exercises involving the rhythmic timing ratio of a 2:4:8 breath cycle were 

introduced, along with specific movements for postural reflex integration (Vojta & 

Peters, 2007; Vojta, 2008; Kobesova & Kolar, 2013; Niklasson et al., 2015).  

           Deep rhythmical breathing was observed to reduce stress, release tension in 

accessory muscles, facilitate axial elongation and postural alignment; indirect 

observations/client feedback confirming improved mind-body focus, oxygenation of 

blood; motor control, core muscle recruitment, healthy diaphragm function, 
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lumbopelvic/joint stability, and psychosocial feelings of renewed vitality and sense of 

equilibrium. 	

Hypothesis 2: Three-fold breathing exercises will assist with reprogramming the ANS; 

facilitating an over-all reprogramming of the neuromuscular system that will be 

observable as qualitative changes in breath-movement integration, posture and 

sensorimotor control.	

           Re-programming occurred at varying degrees, according to unique presentation 

and development of each subject. Incremental improvements in breath-movement 

integration and sensorimotor/postural control support the hypothesis, with five main 

findings:  

1) Faulty breathing may be prevalent in certain populations and/or conditions.  

           Compromised breathing/autonomic nervous system (ANS) was evident in 100% 

of subjects, across all five presenting conditions/categories, and was indicative of 

impairments in postural function and motor control. While this phenomenon appeared 

to be symptomatic of health impairment/conditions, previous research suggests that this 

may not always be the case.  

           Phrompaet et al. (2011), found that a motor control dysfunction is present in 

asymptomatic individuals experiencing difficulty in consciously engaging transverse 

abdominis (TrA). Granted the widely accepted, essential role of TrA and pelvic floor 

(PF) in healthy expiration, and the known ability of breathing pattern to affect change in 

sub-cortical motor control, the present study suggests that where a disparity in TrA 

activation exists, a faulty breathing pattern may also be present.  

           Hodges and Gandevia (2000) found that the diaphragm and TrA muscles 

continuously contribute to respiration and postural control. Data from the present study 

highlights the likelihood that faulty breathing prevails across all populations, in both 

symptomatic and asymptomatic individuals; due largely to the functional relationship 

between respiration and sensorimotor control, shared environmental factors and habit.                                                                

2) Stress is a precursor to faulty breathing and health impairment. 
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           With the presence of stress observed in 100% of subjects, it seems reasonable to 

surmise that stress was the number one contributing factor to overall health impairment 

and pain precipitation in this study. A particularly important point due to the known 

flow-on effects of stress on all body systems.  

           This study postulates that stress induced myofascial tension, hypertonic 

diaphragm, reduced lung capacity, shallow breathing/altered kinematics, faulty 

proprioception, and subsequent sensorimotor dysfunction; all of which actively 

precipitated one of the five presenting conditions.    

           According to Page et al. (2010), faulty respiration develops sub-cortically to 

compensate for injury or pain, and/or to maintain blood pH in response to stress, altitude, 

infection or pathology (pp. 88). According to Gardner (1996), this may lead to an 

ingrained motor program that can persist long after the initial trigger has passed.  

           The presence of stress therefore, required close monitoring of subjects for postural 

changes and breathing inefficiencies. With a focus on three levels of postural release to 

decrease muscle tone and facilitate deep rhythmical breathing, subjects were observed 

to consciously reduce accumulated stress to arrive at a state of total relaxation. 

3) Faulty breathing is habitual, requiring regular corrective practice to resolve. 

           Data results support the understanding that faulty breathing patterns are very 

difficult to change. Even with concerted efforts to practice set breathing exercises and 

the demonstrated ability to integrate breath and movement, if only spasmodically, the 

PTM failed to produce lasting changes in breath control for all (100%) subjects.  

           However, improvements in sensorimotor control were sequential and 

commensurate with gains in breath-movement integration, highlighting the essential 

need for Pilates to provide on-going breath training, and not just in the rehabilitation 

setting, or initial stages of teaching and learning.                                            

           Evidence for breathing efficacy shows that even when the subject was observed 

to default to the three most common breathing faults, accessory breathing, breath holding 

and shallow breathing, instructor cueing facilitated improved form and sufficient 

adaptation to achieve breath-movement integration and sensorimotor control. 
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           The present study showed that while the correction of faulty breathing is 

fundamental to movement rehabilitation, restoring normal sub-cortical motor 

programming takes time. This was not surprising, considering the potential length of 

time faulty breathing had been in place, along with the maladaptations of the 

sensorimotor system.  

           This supports findings by Canu et al. (2012), who found that through the activity-

dependent plastic properties of the CNS, plastic mechanisms can occur spontaneously 

after an injury, with such changes considered adaptive or compensatory, but they can 

also lead to a maladaptive process. 

           While the PTM addressed the apparent maladaptive process by deconstructing 

breathing into three levels, educating the subject in the practice of abdominal, middle 

and upper chest breathing, this was further complemented with the practice of three 

levels of musculoskeletal release, decreasing muscle tone. Though the degree of breath 

mastery varied from one subject to the next, improvement was consistent across all 

categories.  

4) Breath holding impairs muscle on-set timing, perpetuating aberrant movement 

patterns. 

           Subjects prone to breath holding were less able to maintain Pilates moves, with 

delayed abdominal/trunk/limb muscle activation, and/or fatigue, undermining overall 

form and ability to preserve position, posture, precision (PPP). This highlighted the 

importance of integrated breath practice and awareness in all six Pilates principles. 

5) Sound breathing facilitates full body awareness, integration and control.  

           Five subjects achieved sound breathing within the first week of the study. 

Of the remaining subjects, breathing continued to improve throughout the 10-week 

study, with on-going self-practice required at study completion. This indicated the 

complexity of efficient respiration; the essential identification of sensorimotor/primal 

reflex impairments.          
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Hypothesis 3: When pelvic floor is consciously contracted on exhalation, transverse 

abdominis engages (TrA); experience of this synergistic action assists client in actively 

engaging core muscles; qualitative activation of deep TrA will be measured by 

researcher palpation/self-palpation, further assisting subject with core activation. 

            Direct and indirect observations showed that the degree of pelvic floor and TrA 

engagement varied from subject to subject, with the study identifying the presence of 

faulty breathing in TrA dysfunction.  

           When subjects performed a forced expiration through the mouth with resistance 

of the lips, TrA engagement improved, as did the awareness of the co-activation of PF.  

This again, concurs with Bordoni and Zanier (2013), as well as Talasz et al. (2011), who 

found that the pelvic diaphragm not only plays a significant role in supporting the pelvic 

organs and resisting increasing pressure, but also affects respiratory function. 

           With practice, subjects’ conscious activation of PF and TrA included the gluteus 

maximus and hip adductors, with stability, mobility and control observed to be a direct 

result of the conscious integration of breath exhalation and muscle co-contraction. 

Several previous studies have reported a co-activation of the PF and TrA on exhalation 

(Hodges & Gandevia, 2000; Sapsford et al., 2001; Sapsford, 2004; Talasz et. al., 2011).  

           The present study supports Soljanik et al. (2012), who found that the levator ani 

(LA), fossa ischioanalis (FI) and gluteus maximus (GM) are morphologically and 

functionally connected. They suggest that these structures be referred to as the 'LFG-

Complex', an important unit for functional integration of the PF. The present study  

suggests that the LFG-Complex viz. PF and GM connection and function, needs to be  

acknowledged and included in Pilates teaching dialogue in order to facilitate a more 

authentic core activation.                                              

           Core activation ultimately involves the co-activation of all muscles. What this 

research shows here, is that a conscious co-contraction of core musculature, and the re- 

balancing and re-distribution of force away from the spine and presenting condition is 

achievable at varying degrees, according to the client’s level of sensorimotor 

development and proficiency.          
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Hypothesis 4: Increasing lumbopelvic flexion and extension will improve multi-

directional spinal motion, redistributing force away from the presenting pathology, 

facilitating a resolving of pain and a return to health.	

           Although multi-directional spinal motion and lumbopelvic flexion and extension 

improved, suggesting a redistribution of force occurred, with evidence supported by 

direct and indirect observations, this evidence may also be unreliable. Because of the 

unique nature of underlying conditions, and the multi-modal approach of the PTM, it 

was difficult to attribute improved ROM to any one particular component of this holistic 

approach.      

           However, lumbopelvic range of motion was the first variable to consistently 

improve, with the majority of subjects self-notifying congruence of improved ROM in 

the lumbar spine, with the resolve of their pain and presenting pathology.  This is an 

important observation of this study because of the significant and at times, exclusive 

focus given to lumbar spine stabilization in Pilates for rehabilitation, and the Pilates 

Method generally.  

           Anderson, in a 2005 study, found that while there is no literature that supports a 

distribution of movement, or a lack thereof being related to a distribution of harmful 

forces, it may be hypothesized that increased mobility of the spine correlates with an 

increased distribution of movement and forces within the spine (pp. 139).  

           What this present study showed, was that while stabilizing spinal segments was 

an important step in rehabilitating weak, hypermobile backs, equally as important was 

mobilizing and improving the function of both proximal and distal hypomobile 

segments. In other words, when mobility was advanced stability was enhanced. 

           When posterior and anterior pelvic tilts were practiced with conscious control, the 

mechanism of action (MA) viz. a rhythmic integrated breath-movement continuum, 

redistributed force throughout the entire spine, cranium and sacrum, and away from the 

site of the presenting pathology/condition. This occurred in all five categories, with data 

of individual changes in movement parameters supporting this, as well as the hypothesis.  
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           With regular homework/practice of pelvic tilts, subject presentation became 

increasingly balanced, with flow on affects correcting asymmetries of the shoulder 

girdle. The PTM provided geometric measures, symmetrical mobility exercises to assist 

with further resolving muscle imbalances, adaptive shortening of capsular joints; re-

establishing balanced joint mobility/stability, proprioception and sensorimotor control.  

           What this study suggests has occurred here, is that pre-existing force in the lumbar 

spine, being commensurate to the degree of dysfunction elsewhere in the body, was 

redistributed throughout the spine/nervous system, improving individual movement 

parameters according to subject need/asymmetries and condition, both proximal and 

distal.  

           Although this was reflected in varying degrees of change within each movement 

parameter, despite minimal overall change in movement, it seems reasonable to deduce 

that unilateral change suggests a bilateral rebalancing/force redistribution.  

           When lumbopelvic ROM improved, so did the presenting condition. Controlled 

flexion and extension improved lumbar spine function and facilitated change in 

movement control patterns/habitual pain guarding; myofascia was restored to balanced 

tensegrity, and maintained with TPR, PEPS and complementary approaches of the PTM.      

           Effective force redistribution and neuromuscular re-education enabled proximal 

core/spine to distal joint/limb control, with joint congruency and focused breathing 

facilitating a re-setting of the sensorimotor system, re-programming old neuromuscular 

control patterns, achieving full-body integration (FBI), tensional integrity.  

           This supports conclusions of Vleeming	et	al.	(1995)	who	found	that	anatomic	

structures	normally	described	as	hip,	pelvic	and	leg	muscles,	interact	with	so-called	

arm	and	spinal	muscles	via	the	thoracolumbar	fascia.	This	allows	for	effective	load	

transfer	between	spine,	pelvis,	and	limbs,	producing	an	integrated	system.	Results	

of	the	present	study	also	concur	with	Capson	et	al.	(2011),	indicating	that	changes	

in	lumbopelvic	posture	also	affect	the	contractility	of	pelvic	floor	muscles.																											
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Hypothesis 5: Subject feedback will add to our understanding of the mechanisms of 

action (MA) that support previous research, shedding new light on how the individual 

achieves health and wellbeing through the PTM. 

           As subjects’ health and behaviour changed, expressed emotions, feelings and 

general well-being improved. Expressed beliefs and values were increasingly positive, 

with a culture of shared responsibility for health evident across categories. Subjects’ 

shared thoughts, perceptions and general thinking showed an integrated understanding 

of action and reaction; a striving for precision rather than repetition, with enhanced self-

efficacy.   

          By determining and improving the degree of development in the subjects’ 

genetically encoded motor function (Doidge, 2007), maturation and development of the 

CNS through primitive and postural reflexes and left/right brain integration (Vojta & 

Peters, 1997; Kobesova & Kola, 2013; Niklasson et al., 2015), subjects’ physiological 

and symptomatic presentation changed, ensuring that foundations of human movement 

(FHM) were in place for the acquisition of more complex motor skills/sensorimotor 

training. 

          Trigger point release (TPR) (Travell & Simons, 1983; Finando & Finando 1999), 

myofascial release (MFR) (Finando & Finando, 2005; Schleip et al., 2012), 

topographical points (TOPS), and postural energy points (PEPs) facilitated release of 

fascial alterations, the restoration of normal connective tissue and joint congruency;  

balancing energy/meridians, organ system function, mental and emotional health; re-

activating ligaments as conduits of conscious intent/life energy, ALM. 

          Volitional practice of contract-relax/isometrics (Lewit, 1999), three levels of 

breathing, and three levels of conscious release, reduced stress and relaxed hypertonic                                   

muscles. Coupled with movement-facilitated stretch, and geometric measures, the 

potential of each unique individual was maximized, re-aligning and re-vitalizing the 

organism.  

           Through neuromuscular re-education, newly re-gained postural/joint balance and 

co-ordinated movement activated and organized proprioception, as well as vestibular 



	 149	

functions (Ahonen et al., 2004). Change in postural-locomotor patterns, cortical control 

activation, emotionally charged myofascial networks, and identified pathways into the 

release of somatic dysfunction, expanded and enhanced brain maps as dynamic, 

topographical expressions of synaptic plasticity and experience (Doidge, 2007).                                                                                   

           Change was further augmented by subject ability to apply self-imposed limits in 

activities of daily living (ADL), workplace, recreational and sports participation, and 

consciously self-check and regulate posture, breathing, thinking and feelings for positive 

resolve. As body function harmonized, body structure improved, with so called 

impairments resolved. 

           This is in line with the biopsychosocial approach of the WHO (1999) International 

Classification of Functioning, Disability and Health (ICF), and supports the hypothesis, 

as well as the suggestion by Anderson (2005), that the ICF Health Model can provide 

for future investigations.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	 150	

 Hypothesis 6: When subject achieves a reduction in pain and restriction through TPR, 

TOPS and PEPS, release at subtle levels of the neuro-fascial system occurs; body 

systems, biomechanics, movement patterns, mental and emotional life are re-balanced; 

an increase in client life-force/vitality is observed.   

           The present study found that a person is the sum total of their life experience.  

This view is supported by Sobie (2016), who found that people are products of multi- 

systemic, interactive conditioning, which ordinarily, allows them to process and function 

better. However, where situations culminate in developing and continued chronic pain 

phenomenon, the preferred choice of optimal, resilient functional adaptation does not 

exist, regardless of whether response is implicitly learned or inadvertently conditioned.  

           The existence of fascial alterations, TPs, TOPS, and PEPS, viewed within the 

context of subject thinking, feeling, and physical activity, including traumas of the past, 

aided the researcher in formulating a deeper understanding of subject presentation. For 

example, subjects that were unaware of the body’s need to slow down, relax and breathe 

more efficiently, consistently presented with myofascial restrictions, pain and fatigue.  

           What became obvious here, was that while the researcher worked as a facilitator 

of health, consciously reading, debriefing, re-educating the organism biopsychosocially, 

lasting wellness was only achieved if underlying issues were acknowledged and 

released.     

           In other words, while symptomatic change occurred, resolving presenting 

conditions, the organism was observed to very cleverly shift discomfort elsewhere. This 

invariably implicated fascia as an intelligent system, constantly working to protect the 

organism, suppressing, retaining and holding on to physical, mental, emotional 

stress/pain.  

           While pain was generally classified within this study as acute, one subject had 

been suffering from chronic low back pain (CLBP) for more than two years, and in that 

instance, reduced catastrophizing, improved self-efficacy and lumbar mobility were 

indicative of complete pain resolution. All subjects were pain free at final measure, 

expressing renewed levels of vitality and improved movement patterns.   
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           The significance of these outcomes highlights three essential components of the 

Pilates therapeutic model (PTM): Firstly, the clinician provided initial and on-going  

 assessment of fascial alterations and neural adhesions, determining a global working 

hypothesis in consultation with the client, one that changed according to biopsychosocial 

evidence/organism response.  

           Secondly, client education included the fundamentals of fascia science; trigger 

point charts, pressure point detection and resolve through TPR, PEPS and TOPs; the 

essentials of daily self-checking, self-imposed limitations, harmonized thinking, feeling, 

action/breathing, visualizing outcomes, actualizing authentic life movement (ALM), 

self-regulation.  

           Thirdly, as an adjunct to the previous two components, the client was inducted 

into a culture of self-responsibility and self-investigation, rather than instructor/clinician 

exclusivity. Mental, physical and emotional dependency on the insight of the 

professional Pilates practitioner/Pilates rehabilitation specialist (PRS), can become a 

crutch, supporting client dependency.  

          Yes, we want our clients to keep coming back, but for all the right reasons; full 

potential, self-efficacy, health and wellbeing, commitment to daily self-checking, self-

regulation, personal practice and regularity in completing set homework. 
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Case Study Groups 
 

• Shoulder/Neck 
 

           Lumbar flexion pre-test measures were outside the normative mean of 49° SD 

(+9°), suggesting that spine flexibility in this category was slightly better than population 

norms to begin with. Post-test results however, show an even greater improvement in 

spine flexion, with an increase (5.5°) placing this category 7.2° outside normative mean.  

											Results for lumbar extension showed zero degree of change, with extension 

consistently maintained within the normative mean of -23° SD (+10°).  This showed that 

the gain in forward flexion was not achieved at the expense of back extension. Rather, 

as this study hypothesized, this may indicate that a gain in forward flexion was affected 

by practicing lumbopelvic flexion and extension, facilitating a redistribution of force and 

an improvement in multi-directional spinal motion.    

           Pre-test measures of left rotation were within the normative mean of 11 SD (+7°); 

a post-test increase (4°) placed this category outside the normative mean by 3.8°.  

At baseline, the difference between left and right rotation was 4.5°. At final measure, an 

increase (1°) in right rotation resulted in 3° of difference between left and right rotation, 

suggesting an effective re-balancing occurred. 

            Baseline measure for posterior tilt in sitting was outside the normative mean of -

26°, with a post-test increase (3.5°) bringing this category to the normative mean. While 

baseline measure for anterior tilt in sitting was outside the normative mean of 7°, at final 

measure, a decrease (3.5°) reduced the variance, with apparent equalization; active 

anterior tilt remained 3.6° outside the normative mean.  

           Though shear forces were reduced, this may also be attributed to a degree of laxity 

in the lumbar spine, or a genuine re-balancing of AROM, implicating thoracolumbar 

fascia, core activation and pelvic positioning and control.       
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• Kyphosis/Scoliosis 
 

           Of the six subjects in this category, two males and two females presented with 

both idiopathic scoliosis and postural kyphosis, the remaining two females presented 

with idiopathic scoliosis.   

           Despite the fact that lumbar flexion pre-test measures were within the normative 

mean, and post-test measures showed an increase (5.4°), lumbar flexion was maintained 

within the normative mean of 49° SD (+9°). 

          Lumbar spine extension however, decreased (-2.6°), and while this may suggest 

force redistribution, it is also likely to be indicative of an increased ROM in thoracic 

spine extension, coupled with gains in axial length and lumbopelvic stability.  

           It is interesting to note that while pre-test measures of right lateral flexion placed 

this category .8° outside the normative mean of 20° SD (+5°), with further increase in 

lumbar flexion (4.6°) post-test, left rotation increased by 10°. 

          This may be understood to represent the degree of change in lumbar lordosis and 

thoracic kyphosis, the re-positioning of the spine in response to specific scoliosis 

rehabilitation in the transverse plane. This study postulates that lumbar flexion and 

extension contributed to a re-distribution of force, affecting a harmonization of spinal 

alignment, re-balancing pelvic and shoulder girdles, cranium and sacrum.      

           This concurs with a study by Le Huec et al. 2011, that found an important variable 

in pelvic parameters is the positioning of the spine along the sagittal plane, with the 

positioning of the lumbar spine affecting pelvic position.  

Baseline measure for posterior tilt in standing (14.6°) was outside the normative 

mean -8° SD (+5°). However, a decrease (8.16°) at final measure appears to suggest that 

the regular practice of lumbar flexion and extension facilitated the release of hypertonic 

hamstrings, improving pelvis position. Baseline measure supports this; anterior tilt in 

standing (6.5°) was below normative mean 13° SD (+4°), improving by 4.2° at final 

measure. 
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• Low back 

           While mean changes were evident in all parameters, several were minimal (<2°) 

and included forward flexion, left and right lateral flexion and rotation, as well as anterior 

tilt in standing.  

           At baseline measure, lumbar extension was below the normative mean -23 SD 

(+10). Though there was an increase (2°) in lumbar extension, this parameter remained 

outside the standard deviation with a mean result of -14.3° at final measure.  

          Evidence suggests that low back presentations incur deficits in lumbar AROM, as 

a pain guarding response. This may also be attributed to a flatter lumbar spine, which 

was evident in three of the six subjects; two males and one female. Though the three 

remaining females were within the normative mean for lumbar lordosis, when one of 

them reported as unwell at final measure, she was observed to be hyperlordotic. 

           Improvement in lumbar spine mobility and stability was observed to be a 

rebalancing within the range of normative measures. For example, baseline mean for 

posterior tilt in standing was -14.6° and outside the normative mean, with a decrease at 

final measure (-7.2°) bringing this category within the normative mean for this 

parameter -8° SD (+5°). 

           Increases in posterior tilt (4.8°) and anterior tilt (5.2°) in sitting also suggest an  

improvement in lumbar spine mobility, affecting a normalization of AROM, which is 

consistent with changes observed across categories.   

           Results in this category support the suggestion that pelvic parameters improved 

as a result of the regular practice of lumbar flexion and extension. Because of the 

influence of pelvic position on the spine, shoulder girdle, sacrum and cranium, this 

improvement is seen as fundamental in affecting overall musculoskeletal balance, and 

capsular joint positioning. Improved proprioception and sensorimotor control were seen 

as important aspects of the mechanism of action (MA) behind these results.   
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• Hip 
 
           Despite the minimal decrease in forward flexion and a greater decrease (-4.2°) in 

back extension, both parameters were just outside normative mean at final measure. This 

may be attributed to an anterior positioning of the pelvis at baseline, which was also seen 

as a co-contributor to subject presentation/hip pain. 

            The more significant increase (7.4°) in posterior tilt in sitting brought AROM 

(25.2°) towards the normative mean (26°) for this parameter, while the (4.8°) increase in 

anterior tilt in sitting, placed this category 2.4° outside normative mean. These results 

correlate with lumbar AROM in standing, with an increase in posterior tilt (6°), and a 

decrease (2°) in anterior tilt suggesting a rebalancing of pelvic position and control.  

           The most marked change, an increase (12.6°) in left rotation placed this category 

outside the normative mean 11° SD (+ 7°) by 3°. Though 3° may be considered minimal 

in relation to normative mean, the 12.6° increase is understood to have normalized left 

and right rotation within 2.2° of each other. 

          There were several biomechanical variables within the hip condition that were 

believed to have affected a reduction in movement parameters at baseline. For example, 

changes in muscle action and strength due to habitual activation outside of the anatomic 

position (Neumann, 2010), with muscle weakness/tightness and joint instability/laxity 

seen as consistent factors of dysfunction in the hip category; due also in part to the 

bilateral nature of the joint and limb system; knee/foot kinematics.  

          Results suggest that improving pelvic lumbar flexion/extension, with rhythmical 

breathing and core-activated segmental control, improved: muscle balance, sub-cortical 

programming, proprioception, and released aberrant pelvic postures, redistributing 

destructive forces away from the hip. The influence of pelvic position on the hip 

implicates lumbopelvic stability and mobility as important aspects of the mechanism of 

action (MA) behind hip repositioning and balanced function, along with all-important 

foot and knee positioning and physiology.                                                  
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• Knee 
 
            Though forward flexion increase (1.8°) and back extension decrease (-1.6°) was 

minimal, both parameters were maintained within the normative mean. This may suggest 

a redistribution of force occurred, with new-found mobility, stability and improved 

proprioception of lower extremities viz. foot and ankle biomechanics.              

           With right and left lateral flexion maintained, it is interesting that both posterior 

and anterior tilt in sitting decreased (-2°) and (-2.75°) respectively, pointing once again 

to equalization, quite possibly augmented by improved levels of proprioception and 

sensorimotor control. 

           While left rotation (0°) did not change and remained within normative mean, right 

rotation decreased (-8.6°) from 25.6° bringing this parameter within the standard 

deviation of normative mean 11° SD (+ 7).  

           What this may suggest is that at baseline, knee subjects were predominantly 

hypermobile in right rotation. Which may in itself, confirm a level of impaired mobility 

in lumbopelvic function. By final measure, a balanced foot and hip position was 

achieved, with improvements in hip and thigh muscle condition, strength and flexibility 

indicative of gains in lumbopelvic ROM, core activation and knee control. 

           At baseline measure posterior tilt in standing was within normative mean 

-8° SD (+5°); at final measure, posterior tilt in standing increased (-9.4°) showing the 

greatest mean movement change within this category, placing it outside normative 

measures, with a mean posterior tilt of -15.4°.  

           Results suggest that a significant reduction in right rotation may have facilitated 

a redistribution of force away from the spine, with posterior tilt in standing taking up 

additional force. This may also be attributed to gains in gluteus maximus balance, 

strength and control, with segmental re-alignment of the spine complementing a 

rebalancing of hip extensors and abductors; further supported by improved CNS 

function, foot physiology, and lower leg TPR.    
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Unexpected Outcomes 

           Two subjects reported as unwell at final measure (see Results section, Client 

Outcomes). Results for case study (CS) LB3B, in the Low back category, identified 

here as subject ‘A’, showed (L) lateral flexion decreased by ten degrees. While (R) 

lateral flexion did not change, (R) rotation increased by 11°, with subject movement 

pattern in right rotation appearing uncontrolled, and inconsistent across three rotations. 

Back extension movement pattern showed a contracted, sharp movement, despite little 

change in actual measure.  

           (CS) KS1R/B, or subject ‘B’ in the Kyphosis/Scoliosis category, showed data 

changes that were far more marked, with a decrease of eight degrees in forward flexion, 

and increases of nineteen degrees in back extension, seven degrees in (L) lateral flexion 

and six degrees in (R) lateral flexion. While (R) rotation also showed an increase of 7°, 

and subject movement pattern appeared consistent throughout, client movement pattern 

into (L) rotation appeared to lack control and consistency, despite an increase of 4°. 

           What the present study suggests occurred here, is that illness impacted on the 

function of all body systems, consequently disturbing structural presentation, and 

challenging the individual’s control mechanisms; proprioception, myofascia, 

sensorimotor, including all twelve senses: sense of ego/spirit, sense of thought, sense of 

speech, sense of hearing, sense of warmth, sense of sight, sense of taste, sense of smell, 

sense of touch, sense of balance, sense of movement, sense of life (Steiner, 1920). 

           When subject A and B presented for final measures, both expressed varying 

degrees of stress, being visibly challenged by the task at hand. It seems reasonable to 

conclude that while both subjects experienced ‘feeling out of sorts’ that indeed overall 

body function, awareness, integration and control was compromised. This unexpected 

outcome served to confirm that body structure reflects body system function.  
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Main Findings 

 Advancing mobility enhances stability – Mobilizing structure improves function 

           Controlled, active lumbopelvic mobilization redistributed force away from the 

spine, improving lumbar spine function, change in movement control patterns/presenting 

conditions; improving segmental stability.   

Stress is a precursor to faulty breathing patterns and health impairments 

           Stress was the number one contributor to health impairment/presenting condition 

and pain precipitation, with negative flow-on effects to all body systems; breathing 

inefficiencies and postural deviations. 

Faulty breathing may be prevalent in certain populations and/or conditions 
 
           Faulty breathing is habitual, requiring regular corrective practice to resolve; 

compromised ANS was indicative of sympathetic nervous system (SNS) over-activation, 

de-activation of parasympathetic nervous system (PNS), affecting dysfunction in all 

body systems.  

            Breath holding impairs muscle on-set timing, perpetuating aberrant movement 

patterns. The presence of faulty breathing may be indicative of TrA dysfunction. 

 Forced expiration facilitates the efficient co-contraction of core musculature 

           Forced expiration through the mouth with resistance of the lips, improves TrA 

engagement and awareness of the co-activation of PF, gluteals, hip adductors and lumbar 

multifidus. Efficient, coordinated respiration and core control requires on-going self-

practice; breath assessment to identify and re-program sensorimotor system/primal 

reflex impairments. 

Sound breathing facilitates full body awareness, integration and control. 

           The human being is a complex organism; health is a multi-layered condition 

reliant upon the balanced functioning of all body systems. Sound breathing facilitated 

the release of ingrained sub-cortical motor programs, affecting a re-set of structural and 

functional balance. 
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Topographical Points (TOPS) and Postural Energy Points (PEPS)   

           Deep-seated mental, physical and emotional issues are held within the fascial 

system and may be retrieved for processing and release, if and when the organism is 

ready to do so. Complementary, innovative approaches of the PTM, including TOPS and 

PEPS, provide an effective, holistic method of release, with restorative effects on 

functional fascia and organ systems; integrative effects on function and structure.  

The Fascial System is a complex extension of the cerebral cortex/dura mater  

          The integration of structure and balanced function involves a ‘highly coordinate 

functional synergy’ that exists despite the CNS, not as a result of it. Fascia signals release 

amongst body systems through topographical points (TOPS), a new innovation of the 

present study. 

           Emotions and thought life impact on connective tissue: fascia, ligaments and 

tendons; contribute to hypertonic musculature, altered breathing and health state. 

           Fascial tissues are a complex mechanoreceptive element that serve as the interface 

between internal and external environments; a conduit for mental, physical and 

emotional needs and demands of the individual; a holistic, intelligent network that seeks 

to protect the organism with its ability to absorb/store, recapitulate and process the sum 

total of experience; communicating the highest needs of the ‘spirit’ or ‘life force’ at the 

deepest subatomic cellular level, as well as at the superficial level of anatomic structures. 

            The clinician, as an objective facilitator, may ‘tap into’ the intelligence of the 

subject’s fascia with sensitive palpation and intent that is positively directed to the 

subject’s highest good. With receptivity, both the subject’s and the clinician’s fascial 

networks communicate with each other, effectively initiating thought forms and the 

recall of memories/past emotional events and traumas that may be spontaneously 

retrieved from the cellular matrix. Retrieval and acknowledgement of trauma facilitates 

release, freeing-up the storage system/fascia, producing physical, mental, emotional 

balance; restoring health.  
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           Tendons and ligaments are tensile strength sinews possessing a strong and 

impressionable connection with our thinking and subconscious intent, with what may be 

understood to be the life body/vital energy body, which is dependent on breathing. 

           The energy of the life body, ‘a highly coordinate functional synergy’ activates the 

tendon, which is a conduit for the higher vibratory energy/‘blue print’ or impulse, which 

is initiated through actively visualizing, imagining the movement prior to muscle 

activation. 

Further Observations 

           Biomechanical imbalances and/or altered sensorimotor/CNS control may not be 

the primary cause of health impairment, nor may the so-called ‘real’ etiology. Thinking, 

feeling and emotion are all capable of manifesting in the physical body as dysfunction; 

just as clearly visualizing an action can stimulate positive nervous system response. 

Muscle memory, and emotionally charged myofascial networks provide evidence of 

pathways into the holding and release of somatic conditions. 

           The organism’s response to stress invariably involves altered breathing patterns, 

and induced dysfunction; nausea, pain and various diagnosable conditions. As long as 

the organism maintains critical levels of cumulative stress response, pain and impairment 

are perpetuated.  

           Stress contracts myofascia, alters breathing pattern, reduces resilience, depresses 

mood, induces fatigue, emotive and symptomatic posturing; reproduces pain patterns 

(PPs) in a potentially vicious cycle, negatively affecting body system function. 

           Pain sensitization is a default MA to alert the individual of dangerously high stress 

levels. Sustained stress/pain induces an apparent disconnect from feelings, metabolic 

function and the physical, mental and emotional needs of the organism; predisposing the 

individual to potential on-going injury or periodic bouts of ill health, for example, so 

called nonspecific LBP.  

           While no two people are exactly the same, patterns of stress response are similar, 

with efficient breathing key to breaking the stress cycle. While correct breathing is the 

first element of rehabilitation to be taught, it is most often the last element to be mastered.                     
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           Without the integration of breath and movement, exercise form is compromised, 

with a default to stressful, dysfunctional motor patterns. For co-ordinated breathing and 

movement to be achieved, the mind, nervous system, myofascia, and diaphragm need to 

relax; when hypertonicity is evident, faulty breathing is present.                                                                                                                                               

           Reduced lung capacity compounds postural mal-alignment and implicates 

accessory muscles, trapezius, serratus anterior, quadratus lumborum and diaphragm in 

hypertonic response, along with alterations/restrictions in thoracolumbar fascia; 

associated with impaired metabolism, increased stress, fatigue and depressed mood.      

           Core muscles are respiratory muscles and postural muscles that affect inspiration, 

expiration, segmental stability, mobility, and postural alignment. Pelvic and shoulder 

girdles share levels of function/dysfunction, with trunk, pelvic and shoulder muscle 

stabilizers implicated via hypertonic myofascia, diaphragm, neck and cranium.  

           Volitional breathing and control, when improved by degrees, increases 

stability/core activation through improved motor control, facilitating a resetting of the 

autonomic nervous system. Three-fold breathing exercises, specific to the PTM, are key 

to the release of holding patterns/diaphragm; decreased muscle tone, conscious 

activation of core/primary muscles of respiration/posture, and normalization of the 

sensorimotor system. 

           Emotions and thought life impact on connective tissue: fascia, ligaments and 

tendons contribute to hypertonic musculature, altered breathing patterns/diaphragm. 

This is understood to affect lymphatic flow, endocrine system, hormone 

levels/production, increased stress levels, compromising over-all health and well-being.  

           When thinking, feeling, and movement are harmonized, health is perpetuated, an 

integration of mind, body and spirit occurs, affecting enhanced organization of physical 

pathways/meridians, breath awareness, postural balance, life force, positivity and 

vitality.                                                              
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           Change is the very nature of activity/exercise and brain function/development.  

Functional, neurological considerations have far reaching effects on biomechanical 

structure and motor control, with structural impairment supported by multi-modal factors 

of dysfunction viz. biomechanical, physiological, neuromuscular, psychological, social.  

           All individuals are predisposed to a certain pain response, augmented by the 

mechanism of the neuromatrix (Melzack & Wall, 1965; Melzack, 1999; 2001; 2005), 

which is determined by the individual’s own unique genetic make-up, activity and sum 

total of their life and movement experience.     

           Presenting etiology, altered sensorimotor control may not be the primary cause of 

dysfunction. Presenting conditions help us to see that underlying mental, emotional 

issues not only contribute to structural change/etiology, but may in fact, be the root cause 

of the dysfunction. 

           The Pilates therapeutic model (PTM) moves the organism towards an integration 

of balanced function, and structural alignment; releasing old neuromuscular/tissue-  

memory and re-programming the sensorimotor system with new impulses/positive 

thinking; establishing a foundation for efficiency and balance in movement through 

sequential, neuromuscular re-education; energy conservation, functional core activation, 

joint congruency, segmental stabilzation and breath-movement motor control. 
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New Data 

           It has long been an accepted view that lumbopelvic stability is a prerequisite of 

core control and the reduction of low back pain, but new data suggests it might not be.  

Outcome measures of the present study showed that lumbopelvic mobility rather than 

exclusive stability, along with integrated breathing, contributed to improved lumbar 

spine AROM, core control, and the resolve of presenting health impairments and pain. 

          Contentious ‘abdominal hollowing versus abdominal bracing’ was also brought 

into context, with evidence providing a balanced acceptance of both. As found by earlier 

research studies (Richardson et al., 1999; 2004; Beith, 2001; Sapsford, 2004; Endelman 

& Critchley, 2008; Lederman, 2010; Dorado et al., 2012; Bordoni & Zanier, 2013), 

transverse abdominis (TrA) does not work alone in achieving trunk stabilization. 

           However, as teaching and learning is contextual, the present study made 

reasonable adjustment to core activation/practice, accommodating individual need, with 

initial focus on breathing, contract-relax of global muscles, dissociation of upper and 

lower extremities.      

           This moved the subject/sub-cortex toward the conscious contraction and co-

activation of core musculature, initially engaging pelvic floor (PF), gluteus maximus 

(GM), transverse abdominis (TrA) and hip adductors (HA); finally progressing to entire 

core engagement, full body integration (FBI), and achieved force distribution/tensegrity.  

           Sequentially progressing volitional control/contraction and awareness of each 

core muscle, with associated forced expiration; relaxing and expanding into full 

inspiration, facilitated the integration of breath and abdominal muscle activation.  

           Conscious, volitional activation of the core, and re-balancing and re-distribution 

of force away from the spine was achieved at varying degrees, according to the client’s 

level of sensorimotor development/proficiency.  

 

 

 

        



	 164	

Recommendations for Best Practice 

           The Pilates rehabilitation specialist (PRS) identifies clients’ habitual aberrant 

movement patterns, encourages the individual to self-reflect on body position, posture, 

positive thinking, how the body feels, how they move, sit, stand, walk and sleep; how 

they choose to interact with and respond to the external environment, maintaining 

balanced function in the internal environment, experiencing integration in physical 

structure.  

           To facilitate healthy change in the biopsychosocial nature of the client, and the 

resolution of presenting conditions, the present study recommends the following: 

• Breathing  

           Normalization of movement patterns to begin with reprogramming of faulty 

breathing. This is important because correct breathing facilitates the release of faulty 

ingrained sub-cortical motor programs; co-contraction of core musculature, optimization 

of postural alignment, flexibility, spine/joint stabilization, mobility, and full body 

integration.      

           A deconstruction of respiration into three levels of breathing practice to assist the 

clinician in identifying at which level, and to what degree breathing is impaired.  

No other movement can be normalized if breathing is not (Lewit, 1980).  

           The prevalence of faulty breathing across all populations, in both symptomatic 

and asymptomatic individuals, highlights the importance of early assessment and 

detection of faulty breathing patterns, as well as the on-going observation and correction 

of clients’ breathing, regardless of the level of Pilates experience.  

           Correct breathing needs to be focused on as an essential component to the 

sequential, on-going development of the CNS, and complete return to health. Breath 

control is therefore, an important component of Pilates exercise development and 

control. For example, beginners may use a coordinated outbreath to initiate core 

activation more affectively. Once breath and	 movement	 are	 integrated, on-going, 

rhythmic repetition serves to ingrain the newly learned cortical control pattern.          
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           Breath/movement is further progressed with	percussive breathing in the Pilates 

‘100’ while maintaining constant activation of the abdominals/core, breathing into 

middle, upper chest and back; in Seated Rotation, held abdominals provide pelvic-

lumbar stability, elongation of axial spine, with double percussive breath facilitating 

thoracic rotation and full body integration (FBI).  

           Faulty breathing/breath holding is to be seen as a red flag, indicative of poor sub-

cortical control, over-active SNS/increased stress levels, and sensorimotor impairment.  

For example, possible TrA dysfunction, accessory breathing, hypertonic musculature, 

including the diaphragm, and/or possible mental/emotional anxiety, underlying 

issues/trauma.             

• Neurology - Postural Reflexes & L/R Brain Integration 

           Neurological symptoms and recovery from CNS disorders/spinal pathologies 

implicate muscle weakness, early fatigue, fascial/neural adhesions. Subsequent 

instability alters proprioception and may induce discogenesis and/or facetogenic 

distortions of the spine. Foundational movement is therefore, recommended to facilitate 

postural reflexes, feel of body position; crossing of the midline; neural flossing, fascial 

and caudal stretching to release adhesions and improve neurological function; 

proprioceptive neuromuscular facilitation (PNF), movement facilitated stretch; with  the 

inclusion of geometric measures (GM) to improve body position, alignment, positional 

awareness/proprioception, proportion, balance, and control.  

           When LBP is insidious or non-specific, without any apparent aggravated cause, 

look to the foundations of human movement. An aberrant movement pattern at the 

foundational stage of development may become amplified as back pain when performing 

at a more advanced or athletic level of sensorimotor function. Regress movement to 

reclaim neural pathways, activate brain maps and reset sub-cortex. The sequential 

evolution of movement patterns, with particular emphasis on L/R bright integration and 

postural symmetry/bilateral balance, enables successful navigation through 

progressively more complex movements with precision. 
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           Warm-ups to include deep breathing and contract-relax /isometrics for the release 

of stress and hypertonic myofascia, improved joint congruency and alignment; stretching 

of global muscles, awareness of body geography, position, posture, precision (PPP), 

controlled movement of body/spine into the six directions: forward, backwards, side to 

side, up, down, unless contraindicated by presenting conditions. For example, no back 

extension in spondylolisthesis. Encourage clients to anticipate/visualize, feel/actualize 

positioning of extremities, geometric proportions of the body. 

           Duty of care is to inform client of first aid response for neurological 

inflammation: apply cold-pack to reduce, calm and contract 

discogenic/neuropathological factors. Provide support with recommended spine sparing 

postures, sleep position, and guidelines for self-imposed limitations in ADL. Refer on to 

specialist health care professional for further investigation and diagnosis where 

warranted; in particular if condition does not improve, is aggravated or worsens within 

a reasonable time frame.          

• Mobility 

           Advance mobility in order to improve joint function/segmental control, 

proprioception, and subsequent enhancement of stability.  

           Teaching and learning to include understanding of the importance of posterior 

and anterior pelvic tilts for regular practice and inclusion in current and future 

programming.  

           An emphasis on conscious control, through rhythmic integrated breath-

movement, for example, cranio-sacral rhythm/combined pelvic tilts and chin nods to 

facilitate the active redistribution of force throughout the spine, cranium and sacrum, and 

away from the site of presenting pathology/condition.  

           Broaden contextual understanding of the relationship between functional mobility 

and structural stability; the differences between instability and mobility, hypomobility 

and stability, and the impact on the biopsychosocial nature of health. Compounding 

factors of malalignment: foot posture, gait cycle, tibial torsion, hip/pelvic rotation; 
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instability induced inflammatory conditions of the knee and hip, and the essentials of 

joint congruency; pelvic, spine position.                                                                                                                                                                                                                               

• Myofascia  

           Successful re-programming relies upon the essential release of restrictions and 

alterations in myofascia; facilitate release of hypertonic fascia via location and release 

of trigger points (TPR) and self-applied myofascial release (SMFR) (refer Appendix 

VIII). Also, seek ways to stretch and release fascial restrictions on Pilates equipment. 

For example, ‘Rock the Boat’ in supine on Trapeze Table, and ‘Side Over’ on High and 

Low Barrels; complemented by props, trigger balls, short and long foam rollers.  

           Particular attention to be given to the release of the thoracolumbar fascia, as well 

as the myofascia of the foot, calf, piriformis, TFL, QL, diaphragm, pectoralis 

major/minor, trapezius, teres minor, serratus anterior, extensor carpi radialis brevis, 

SCM, scalenes and suboccipitals; hypertonicity of diaphragm and iliopsoas to be 

checked and released as a priority, in order to support structural integrity.                                                                                     

            View the subject as a multi-layered complex organism requiring understanding 

and support of the holistic presentation of all systems and processes, expressed through  

the intelligence of the fascial system. Educate clients in palpation points (PPs) for self-

applied trigger point release and postural energy points (PEPS). Apply passive and active 

TPR, PEPS, and where appropriate, the location and release of TOPS to optimize health.  

           Observe for client-initiated dialogue when focused on myofascial release; with 

particular reference to diaphragm, thoracolumbar fascia and psoas, as these 

topographical areas are observed to be emotionally charged. With trigger points and 

TOPS closely related, follow client’s lead regarding spontaneous recall or recounting of 

past trauma. For example, dialogue visualization of the event, trauma, with stress and 

pain streaming out of the body like a river, flowing freely away.  

           While initial warm-ups and work on foam roller naturally stimulates postural 

energy points and meridians, be sure to include specific focus on educating clients on 

PEPS and meridian locations; self-education (SED) that ensures the client knows how 

to self-check, self-regulate (SR) and seek the cause of their own discomfort.  
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           This support and empowerment of the individual, allows the organism to 

spontaneously express and release traumas of the past; the client to initiate insightful 

dialogue, affirming a sense of acknowledgement, letting go and moving on; facilitating 

the biopsychosocial health and well-being of self and others.                                                

• Sensorimotor System   

           Sensory input and integration is affected through movement, touch, sight and 

language, effecting proprioception. The cerebellum coordinates: posture, movement and 

balance; the cerebral cortex: higher thinking and memory/recall; with the brainstem 

integrating sensory information, further complementing motor output and balance 

(Marieb & Hoehn, 2007). 

            As past trauma, nervous system response/muscle memory is often retained post 

resolution of pathology/injury, provide sensorimotor system slow, steady, coordinated 

precision, with the rhythm and repetition of correct breathing being key to the facilitation 

of successful sub-cortical reprogramming.  

            Provide clear, specific cueing/instruction, for example, ‘spine long, neck strong’; 

‘stabilize shoulder to prevent ligament laxity/clicking by activating/stiffening arm and 

retracting shoulder blade; keep collar bones long and core switched on.’    

           Drawing attention and awareness into the whole body, visualizing the movement 

prior to active physical engagement, encourages the client to feel their way into the 

breath-movement continuum; away from pathology, with precision and repetition; 

facilitating neural pathways, developing new and evolving brain maps.    

           Encouraging firm, stable start positions, without client rushing or pushing, assists 

the client in finding their sense of positional awareness (PA); position, posture and 

precision (PPP), core activation, full body integration (FBI), and control.  

											Establish the purpose and focus of the exercise, including the most optimal form 

of breathing for the client’s level of sensorimotor control. Regress nomenclature, focus 

on the breath to build a foundation of stability, controlled mobility; not brute strength. 	
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            Engage the client in a positive holistic approach to thinking and feeling; 

understanding that thought/intent and visualization precede movement. Provide 

affirmations that facilitate full potential, ‘as we think so we become’, ‘it’s not how far 

we go but how we go’, ‘not what we do but how we do it’; conclude sessions with a 

sense of completion and renewal, ‘strength, balance, positivity all the way round you.’                                                                            

• Teaching & Learning Practice  

           Pilates for rehabilitation requires reasonable adjustment for the unique 

presentation of the individual. The one constant in life is change. Therefore, Pilates 

moves should not be arbitrary but constantly evolving according to the needs of client 

presentation; the instructor responding at a glance to energy levels, pallor; mental, 

physical capacity and condition, client’s intuitive body positioning; also ensuring 

programming meets client’s needs on the day by asking ‘how are you feeling?’ 

            Focus on body physiology rather than exercise physiology.  

What is the underlying condition and organism response?  

What is the purpose of the exercise? 

At what level of development is the client’s sub-cortical control?  

By asking these questions we may discover and meet the genuine needs of the organism, 

creating an authentic teaching/learning environment that facilitates health on every level.																																 

           Ensure learning approaches are within context. For example, breath training is 

one of the first lessons to be taught, however, within the context of teaching/learning a 

new exercise, it is the last thing to be considered, or indeed mastered. Researcher     

observations support this teaching/learning method; even if breathing is cued at the start 

of a new exercise, the client, on completing a repetition, invariably asks, what is the 

breathing?  

            Such evidence for efficacy in breathing practice acknowledges that new 

movements are brain workouts, facilitating synaptic reorganization. Achieved through 

complex components of the sensorimotor control system, and requiring concentration, it 

is this MA that processes peripheral sensory input, integrating input to produce motor 

output, impeding ability to cognize the breathing process.  
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           As CNS feedback and feed-forward processing in cortical/neuromuscular control, 

along with higher ordered thinking and recall, are prioritized by the organism when 

attempting newly introduced movement, watch for faulty breathing, most commonly, 

breath holding. Provide timely cueing to initiate each stage of movement with the breath. 

Cue client to anticipate movement by being mentally one step ahead of it, visualizing 

movement, proportion, end point, then actualizing FBI through sense of touch/feeling, 

positional awareness (PA), postural awareness and control (PAC). Also, encourage client 

to dialogue with their body, for example, mentally connecting with a sleepy, 

unresponsive gluteus maximus and telling it to wake up; what needs to change/activate. 

            Programmed variations in breath-movement sequencing provide for further 

challenge, core control and/or a change in exercise focus. There should be no rush 

however, bring awareness to finding the ideal start position, postural balance, and 

required breathing; start movement repetitions slowly to encourage precision (PPP).    

											Position equates with the foundation of intelligent movement (IM), skeletal system 

parametrics and centre of gravity, the readiness of the organism to engage holistically. 

Posture/postural response (PR), equates with the CNS/muscular system, mind-body 

alignment, movement anticipation, breath-movement integration, and control.  

           Just as position changes perception, positional awareness (PA) reprograms 

proprioception for ultimate osseous tissue/joint control.  Hence, the practice of Pilates 

for rehabilitation proceeding from a foreign environment to a familiar environment. This 

is exemplified further with the understanding that shared teaching and learning relies on 

client/instructor cognition and interpretation within the external environment, and the 

ability to integrate understanding to affect change in the internal environment. 

           Viewed in this holistic way, duty of care to the client suggests that there is no 

right or wrong when it comes to movement. Rather, there is ideal movement and 

movement which is progressing towards the ideal. This concurs with Pilates elder, Eve 

Gentry (1909-1994): ‘There is no bad movement, only movement badly done.’ 

           While spring resistance provides for ideal level of support or challenge, ensure 

clients’ position, posture, breathing and core activation are effectively in place; allowing 



	 171	

a symbiosis between external resistance and internal assistance to occur; control in all 

planes of movement; applied resistance during concentric as well as eccentric motion. 

           As sub-cortical control is breath dependent, return to the breathing process if ideal 

movement or timing is not progressing; consider appropriate practice of foundational 

movement/primal reflexes to facilitate change.  

           Just as experience of movement is required before breath comprehension, so too, 

allow initial movement to take place before visualization. Client then recalls movement, 

visualizing a straight white beam of light for example, streaming through the midline 

at 75°, providing an endpoint for the Pilates Bridge, aligning knees, hips with shoulders.  

           Decide when to passively observe client and when to provide more challenge. 

Use closed chain exercise/props to facilitate direct experience of FBI; overcome sense 

of disconnect between upper and lower extremities by ensuring release of thoracolumbar 

fascia, facilitation of thoracic rotation; dialogue core activation and FBI with client.  

           Watch for muscle asymmetries, for example, during footwork on Reformer, 

asymmetrical muscle lag in legs may be observed as a lack of tone or complete muscle 

activation on extension. Cue client to bring awareness in to distal foot placement/ 

activation, through closed chain awareness/foot to bar; drawing generated kinetic energy 

up the leg, ‘feeling’ their way into proximal/core to distal/limb activation and control. 

           This allows the client to feel their way into L/R sides of body, reforming old 

postural habits/limb placement, with the clinician having a bird’s eye view of position, 

posture, precision (PPP); cueing for improved proprioception and release of old holding 

patterns (HPs). The Reformer effectively assists the client to reform and reset the 

organism along with rhythmic repetition, mindful breath, movement awareness, 

sensorimotor development and control; sequential closed chain Pilates repertoire.  

           While broadly speaking, the even distribution of force is a prerequisite for FBI, 

there are always exceptions. For example, teeth should not connect unless chewing food. 

At all other times, the jaw should be held appropriately in place, with teeth separated, 

tongue and throat relaxed; cueing facilitates this, ‘relax jaw, connect core’, preventing 

cumulative stress response/neural tension. 
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          As FBI is developing, Pilates equipment provides on-going feedback to the CNS, 

altering and improving sense perceptions, rerouting, improving brain maps to produce 

unity in body, mind and spirit; harmony in thinking, feeling and action; function, 

structure, internal/external relationships.  

           Health is a shared responsibility; what we think feel and do affects everyone. 

What does the client/instructor relationship teach us? The facilitation of movement; 

facilitation of feelings and release; how the body rebalances as a consequence of 

recognizing and releasing emotions and feelings/pent up stress; the debriefing of 

myofascia/hypertonicity; the decreasing of muscle tone for healthy change, reconnection 

with the breath-movement continuum. 

           Touch, muscle specific cueing, body/exercise position, learning/understanding is 

contextual. To optimize learning, the essence or point is put into the context of the 

learner’s life experience/understanding; surfing, ice skating, down-hill skiing. A 

hamstring stretch in ‘downhill ski position’ provides movement facilitated stretch (MFS) 

as the client’s head slowly rotates, demonstrating intelligent movement (IM). 

         The order of IM also warrants attention. For example, MET may precede rolling 

on foam roller, releasing old postural habits before further release and reprogramming 

begins. Neck issues require attention and awareness of one’s connection/relationship to 

others/the external environment, in order to fully resolve and regain ROM. Hence the 

saying that someone or something is ‘a pain in the neck.’ The Pilates therapeutic 

approach (PTA) facilitates change in external/internal relationships.  

           Graded, not arbitrary cueing, is desirable for optimal integration of the individual. 

For example, the ribcage needs to be mobile to affect efficient breathing; arbitrary cueing  

that consistently closes ribcage to prevent rib flaring may induce rib issues/thoracic 

hypertonicity. While a ribcage unchecked may induce segmental instability.  

           Rather, cue the client to tune in to what the ribcage is doing, how it feels; to self-

correct on exhalation to enhance stability, during mobility, ‘breath out to strengthen, 

breath in to lengthen.’ 

           Breath cues are contextual; breathing out to stretch; breathing out to contract; 
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breathing in to expand; breathing in to prepare. ‘If in doubt, breath out’ reminds the client 

to breathe, inducing an automatic recoil of the lungs, effectively deepening the breath.                                           

           Avoiding gluteal activation in favour of TrA engagement may be applicable 

within the context of learning to activate deep abdominals; while failing to engage the 

gluteals and hip adductors, during high kneeling on Reformer for example, may be 

considered dangerous. Rather, switch whole core on for stability and full body 

integration; activate gluteals and hip adductors as essential components of the core.  

           It is not what we do but how we do it. To give the sensorimotor system enough 

time to connect, we slow cueing down and build movement gradually. Detecting and 

correcting leg length discrepancies for example, during Openings on Reformer, with 

repositioning pelvis, adductor PNF, neural flossing, sacral rocking; MET/SIJ rebalance, 

rotator discs; checking gait cycle again for aberrant movement patterns, foot 

posture/kinematics.                              

           Clients in the 40 years old + demographic are more inclined to degenerative joint 

issues, with implications for cervical spine, shoulders, lumbar spine, hips, knees, as well 

as hypertonic diaphragm, rib holding, hypertonic thoracic spine/rotatores spinae 

muscles. Strive for economy in movement, sparing the joint with capsular joint stability, 

and active core control, equally redistributing force throughout the body. For example, 

no Reformer noise or jerky snapping at joints when performing Scooter; engage the 

whole organism. 

          The implicit effects of memory on function requires renewed approaches for 

effective practice. The present study recommends the essential inclusion of 

complementary approaches that provide for the biopsychosocial processing and release 

of physical, mental and emotional issues; methods by which structure and function may 

be re-balanced and integrated as a unity.  

           Evidence for efficacy suggests that presenting conditions are not self-defining, 

but rather a window into the changing nature of the psyche, a snap shot in time that is 

not fixed, but amenable to movement and change. Intelligent movement (IM) teaches 

realignment of the spine, reduces needless spine flexion during activities; provides a 
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sequential developmental approach to position, posture and precision (PPP); improves 

sensorimotor control, and places the client in long spine position, enabling the feeling of 

stability, mobility, over-all positional alignment, and postural balance. 

           Watch for body short cuts/paths of least resistance; capsular joint positioning in 

supine; apply TPR to release and realign; use rotator discs to mobilize and assist with 

reprogramming in transverse plane; joint extension/movement smooth from start to 

finish. No momentum induced lateral flexion; engage obliques for optimal spine 

elongation and control; train for long and strong spine.      

           When addressing client’s restrictions, seek the less obvious. For example, enquire 

about sleep position, and advise/demonstrate ideal: sidelying crook, hips stacked with 

upper thoracic external rotation. Where excessive neural tension is generated by stress 

induced posturing/gripping of hands and flexing of wrists during sleep, suggest hand 

splints and specific hand/finger resistance exercises, neural mobilization to resolve. 

           Footwear may be a contributing factor to discomfort in the lower extremity, with 

foot soreness, and possible knee inflammation resulting, along with altered pelvic and 

spinal positioning capable of further affecting hips, shoulders, neck and head. Enquire 

about status of shoes and use of high heels when considering pain triggers. Restore 

healthy plantar fascia with regular use of trigger ball, TPR of foot and gastrocnemius. 

          Remind the client about self-imposed limitations in activities of daily living 

(ADL); knowing what their physical limitations are, with particular regard to lifting, 

repetition, and stress/energy conservation; daily self-checking, self-regulating breath and 

posture. Set homework applicable to client’s current needs, and check-in with them 

regularly to ensure correct form and compliant practice.  

          Homework is essential for successful reprogramming and continued health 

maintenance; consistency builds results as does transposing learned movement patterns 

into familiar, everyday environments. As professional Pilates practitioners, we watch,   

listen, interpret, feedback, listen, concur; facilitate awareness of contributing factors of 

dysfunction and health; remind client to minimize risk of injury, it’s not what we do, but 

how we do it; it’s not how far we go, but how we go.                 
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Limitations of Study 

           This research study was limited to the experience and interpretation of the 

researcher and the participants. Result limitations include the fact that four participants 

were aged between sixty-six and seventy, placing them outside the normative data range 

(18-65) of reliable source technology used in this study. Withdraw (WD)/drop out 

bias/regression to the mean, the exclusion of spurious variables/anomalies, equipment 

fail and/or operator error may have also impacted results. 

           The relationship between subject and researcher may have biased the study 

towards positive outcomes; a shared culture of health and well-being possibly 

predisposing the study to certain expectations of a return to health.  

           Limits to establishing explicit causation, cause-effect/outcomes is also 

acknowledged due to the multimodal nature of the Pilates therapeutic approach; the 

effectiveness of the PTM being limited to direct and indirect observations.  

           Statistical analysis was precluded by the small number of participants in each 

group; with the nature of the within-case environment being non-conducive to a larger 

sample size. Furthermore, measures may appear subjective due to the presentation of 

descriptive, holistic analysis of treating the qualitative, rather than transforming it into 

quantifiable measurements; in keeping with this group case-based research design. 

           The unexpected discovery of topographical points (TOPS) was, to some degree, 

beyond the scope of this study, being limited to the level of investigation possible with 

only four of the original twenty-eight subjects.  

           Despite this, improved physical structure and function, the resolution of pain, 

consistent commitment, application and overall effectiveness, suggests the PTM is a 

valid, innovative method for achieving and maintaining health and well-being. 

Suggestions for Further Research 

           Further research could see the PTM investigate pain and fascia restrictions; 

evolve and qualify innovative neural facilitation exercises for upper and lower 

extremities, providing an active approach to the restoration of myofascial integrity; 

further developing the culture of self-checking, self-regulation and self-mastery. 
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          It would also be interesting to conduct long-term case studies to explore the impact 

of topographical points (TOPS) on subjects over extended periods of time. Findings need 

to be expanded upon, correlated, further substantiated and qualified. While the present 

study suggests that the innovation of TOPS provides an effective method of identifying 

and releasing past trauma/anxiety, future studies could investigate the TOPS MA for 

potential clinical applications, for example, post-traumatic stress disorder (PTSD). 

Conclusion 

           This thesis presents outcome-based evidence of an evolved approach to Pilates as 

a therapeutic intervention; providing a new model for professional practice that is 

underpinned by current standards, while striving to improve upon them. In an effort to 

improve the various conditions presenting to the Pilates professional, many instructors 

already integrate aspects of this work into everyday practice, for example TPR, albeit in 

a way that remains within the scope of their own professional Pilates training/practice.  

           However, in order to embrace the new era of evidence-based practice, including 

ground-breaking knowledge with regards to fascia, energy medicine, and whole-body 

system integration, scientific understanding and application within the profession needs 

to continue to evolve, further complementing existing scientific knowledge and previous 

Pilates-based research; producing systemized approaches to a complete return to health. 

           As Pilates is further integrated with current scientific knowledge and on-going 

research, a deeper understanding of the client as a complex mind, body, spirit organism 

emerges; interactions of both practitioner and client evolve, influencing exercise 

programming, teaching/learning outcomes and on-going mastery.  

           This broadens the scope of Pilates in a way that better reflects the holistic nature 

of the human being, the essential biopsychosocial approach of professional Pilates 

practice. Providing for a deeper understanding and acceptance of Pilates by other health 

care professionals; acknowledging the importance of Pilates as a balanced, integrative, 

evidence-based method of exercise for rehabilitation, health and well-being, fitness, and 

sports performance, both currently and well into the future. 															
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Human Research Ethics                                                                           Page 1    
                   
 
                           Plain Language Statement/Information Sheet 
 

 
PROJECT:  How Pilates Re-educates the Human Body to Wholeness 

 
 
RESEARCHER/CHIEF INVESTIGATOR:  Anne Evans – Mosman Pilates 

 
 
PURPOSE OF THE STUDY                       
You are invited to participate in a study that will explore the origins and nature of 
health and dis-ease and the subsequent effects upon the structure and function of 
the human organism. The study aims to shed new light on how each of the 
mechanisms and processes behind the effective, efficient movement of the human 
body interact and function further substantiating how a Pilates equipment and mat 
exercise program restores and supports balanced function. 
 
BENEFITS OF THE STUDY 
This study will document results of evidence-based research, drawn from 28 
individual case studies. This will build upon previous research regarding the 
‘mechanisms of action’ that facilitate human movement. The study will benefit both 
the researcher and the participant, as well as the wider scientific community and 
public at large. 
 
WHAT WOULD BE EXPECTED OF YOU? 
If you decide to take part in this research your existing Mosman Pilates        
program will be complemented with a 10-week individualized case study designed 
to measure the dynamics of your muscle firing in the trunk, in relation to motor 
control and loading of the spine, muscles in the upper and lower extremity and any 
specific physical, mental, emotional condition, restriction or pathology.  
 
An exploration of trigger points/fascial restrictions on mobility, core/spinal stability 
and controlled movement of limbs along with key elements for full mind-body-breath 
integration, will form an integral part of your personalized program. As such, you will 
be coached in these methodologies and expected to integrate them into your 
program to optimize results. Your attendance at the studio is required for a 
minimum of two 50 min. sessions per week for 10 weeks. 
 
DISCOMFORT/RISKS  
There are no specific risks associated with this study other than the usual OH&S 
considerations that you are already familiar with in the studio environment i.e. 
spring-loaded resistance – whenever getting on or off any of the equipment, do so 
with due care as all exercise/equipment is potentially dangerous. A minor 
discomfort may or may not arise from the use of *reliable source technology. 
 
 *The dorsaVi Move is a wireless EMG (Electromyography) device that measures, 
records & reports movements & muscle activity of the lumbar spine. It also 
measures range of motion in the sagittal and coronal anatomical planes. 
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                          Plain Language Statement/Information Sheet 

 
 
PROJECT:  How Pilates Re-educates the Human Body to Wholeness  
 
 
RESEARCHER/CHIEF INVESTIGATOR:  Anne Evans – Mosman Pilates 
 
 
CONFIDENTIALITY/ANONYMITY 
Please be assured that full confidentiality of your individualized case study 
information will be maintained by the researcher at all times.  
Your name and address will never be mentioned in the research report, and your 
personal details will be kept quite separate and secure from all other material. You 
will not be able to be identified by anything written in the text of the research report 
or indeed in any subsequent publication detailing the research results. 
 
YOUR PARTICIPATION 
I would be grateful if you did participate in this scientific research study but you know 
your participation is completely voluntary and that you are free to refuse to participate. 
If you do decide to participate, you may of course withdraw from the research at any 
time; de-identified data may or may not be withdrawn. 
 
RESULTS OF THE STUDY 
On completion, results of the study will be held by the researcher and submitted to 
Charles Darwin University as a research report, where it will be stored in a secure 
retrieval system. Results may also be submitted by the researcher for publication in 
reputable scientific/academic journals; forming part of the scientific foundation of 
future writing i.e. theses, papers and books authored by the researcher, Anne Evans. 
This will disseminate the study results to interested parties e.g. academics, sports 
scientists, clinicians, Pilates practitioners as well as the general public.  
 
Individual results will not be released randomly or to any person except at the request 
and authorization of the individual concerned. If you are interested in the results of 
the study, the researcher will provide a hard copy of the research report when it 
becomes available. 
 
PERSONS TO CONTACT 
If you have any questions about the project, please contact the researcher,  
Anne Evans- Mosman Pilates: 0425 233 267 or 0478 960 488 
 
If there is an emergency or if you have any concerns before, commencing, during, or 
after the completion of the project, you are invited to contact the Executive Officer of 
the Charles Darwin University Human Research Ethics Committee on  
08 8946 6498 or by e-mail: cdu-ethics@cdu.edu.au. The Executive Officer can pass 
on any concerns to appropriate officers within the University. 
If you do decide to participate, please fill in the attached consent form and return it to 
the front desk at Mosman Pilates.  
In due course, you will be contacted to arrange your participation in the research 
study and to discuss its scope and sequence in further detail. Whether you decide to 
participate or not, thank you for your interest thus far.		

																																							This	information	sheet	is	yours	to	keep. 	
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                                              Adult Consent Form    
   
 
PROJECT TITLE: How Pilates Re-educates the Human Body to Wholeness 
 
 
I, _____________________________ of_____________________________ 
 
_______________________________m: ____________________________ 
 
 
Hereby consent to participate in a study to be undertaken by:  
 
Anne Evans of Mosman Pilates  
1/559 Military Rd., Mosman, NSW 2088 Australia 
 
 
I understand that the purpose of the research is:   
 
To contribute to a better understanding of the ‘mechanisms of action’ that 
facilitate human movement; to detail a sequential, clinical exploration of the 
way in which whole-body integration, health and well-being is achieved/ 
maintained over a 10-week period of Pilates equipment and mat exercise, in 
the studio twice weekly. 
 
 
I acknowledge that:  
   

• The aims, methods, and anticipated benefits, and possible risks of the  
   study have been explained to me by Anne Evans  

   
• I voluntarily and freely give my consent to my participation in such study.  

   
• I understand that aggregated results will be used for research purposes  

          and may be reported in scientific/academic journals, theses and/or  
          books on the subject. 

 
• Individual results will not be released to any person except at my request 
    and on my authorization.  

   
• I am free to withdraw my consent at any time during the study, in which  
     event my participation in the research study will immediately cease, and   
     any information obtained will be returned to me or destroyed if I so  
     request it.   

 
 
 
 
Signature:  _____________________________ Date:  ___________________ 
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                                               ~HEALTH   QUESTIONNAIRE~ 
  
 
Do you have or have you ever had any of the following conditions? 
 
Arthritisq   Asthmaq   Backq   Blood Pressure: Highq/Lowq   Cancerq   
 
Diabetesq  Epilepsyq   Footq Glandular Fever/CFSq   Headq Heartq   
 
Hipq   Herniaq   HIVq   IBSq Kidneyq   Kneeq   Liverq   Lungq   Neckq    
 
Osteoporosisq   RSIq   Shoulderq   Stressq   Strokeq   Stomachq  
 
Tendonitisq Thyroidq   Other q  
 
If any box is ticked, or if you experience pain on a scale of 0-10, please provide 
details: 
_______________________________________________________________ 
__________________________  _____________________________________
_______________________________________________________________ 
 
Are you pregnant? Do you have an infectious disease? Have you had a recent 
illness, injury, hospitalization/surgery? Do you have any pre-existing medical 
condition that may be mental or physical? Are you on prescribed medication?  
Please provide details: 
_______________________________________________________________ 
_______________________________________________________________
_______________________________________________________________ 
 
If you have answered ‘yes’ to any of the above, please take this form to your 
medical practitioner & ask for a clearance before starting any Pilates exercise. 
Condition cleared 
   Signed: (Dr) X _________________________Date: _____________ 
      or 
   Sign below if you’ve already cleared the condition with your doctor. 
   Signed: X______________________________Date: _____________ 
 
Are there any reasons or conditions which may be relevant cause for you to 
modify your daily activities or exercise program? YESq   NOq 
 
If YES please describe:  
_______________________________________________________________ 
_______________________________________________________________ 
 
FITNESS 
How would you rate your level of fitness? 
Below Averageq   Averageq   Above Averageq 
 
GOALS 
Reasons	for	undertaking	Pilates:		
__________________________________________________________________________________	
__________________________________________________________________________________	
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                                            ~REGISTRATION~ 
 
 
 
Name: ______________________________Birth Date: ____/____/_______ 
 
Address: _____________________Suburb: ___________Postcode: _______ 
  
Ph: _______________Fax: ______________Mobile: __________________ 
 
Email: _____________________________ 
 
Occupation: ___________________________________________________ 
 
Emergency Contact: ______________________Ph: ___________________ 
 
 
Referred by/found us by: __________________________________________ 
_______________________________________________________________ 
 
Have you ever done Pilates or Yoga before? 
If yes, please provide details, include level i.e. beginners, intermediate, 
advanced:  
_______________________________________________________________
_______________________________________________________________ 
_______________________________________________________________ 
 
Have you ever sustained an injury/strain as a result of exercise, sport or other? 
If yes, please describe the nature of the injury & whether you’ve achieved a full 
recovery:_______________________________________________________
_______________________________________________________________
_______________________________________________________________ 
 
What is it about the studio environment that is important to you? 
_______________________________________________________________
_______________________________________________________________  
_______________________________________________________________ 
  
Please read the following carefully and sign below:  
All sessions are pre-booked in advance of first session. 
*24 hours notice is required for non-attendance. This enables other clients to 
use the time slot. Where possible, please adhere to your allotted time.  
 
 
 Signed: __________________________________Date: ________________ 
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                                       Postural Assessment Chart 
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  Recent exercise: 
 
  Goals: 
 
  Surgeries/Traumas/Restrictions: 
 
 
  Conditions/Pathologies: 
 
 
  Historical relevance:   
   
  0-1 

  1-7                        

  7-14                     

  14-21                      

  21+ 
   

  Biopsychosocial factors:   
 
   
  Treatments/Referrals/Reports: 
 
 
   
  Summation/Hypotheses: 
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                           Standing Start Stretches & Short Foam Roller 
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STANDING START STRETCHES  

      BODY  
   [standing] 

  POSITION/POSTURE                    PURPOSE 

 Feet     Feet hip-width Foot activation/balance/alignment 

 Legs Soft knees Force redistribution  

Pelvis Neutral zone Balance; leg/gluteal activation 

Arms Externally rotated Retract, depress scapula 

Chin Retracted H/N/Shoulder alignment 

Shoulder Shrugs/rotation Release joint & muscle tension 

Axial spine  Deep breathing Elongation, core activation, de-stress 

Spine  Roll-down Stretch, mobilize, control/align spine 

Groin Stretch I Wide stance single knee flx. Stretch adductor/med. hamstring  

Groin StretchII   Wide stance side lunge Hip/adductor stretch, UE alignment 

Hamstring I Knees flexed/hands on thigh Hamstring origin, spine traction 

Hamstring II Knees extended, trunk 90° Hamstring insertion, long clavicle 

Spine  Ankles crossed, arm arcs Lat. spine flx. L/R brain integration 

UE & LE Ankles crossed, hips flexed Sciatic nerve stretch, axial elongation 

Spine; Core Pilates V, spine flex, extend Spine rebalance; core activation 

Lateral ribcage Side on hands to wall Increase lung capacity/stretch 

Calf Stretch I Single leg extension Stretch gastrocnemius, plantar fascia 

Calf Stretch II Double knee flex Stretch soleus, redistribute force 

Quad Stretch Single knee flex, leg pull Quadricep stretch/femoral nerve 

 
 
 
 SHORT FOAM ROLLER FASCIA RELEASE & MERIDIANS  
SHORT ROLLER 
       [on wall] 

              LOCATION/FOCUS 
 

MERIDIANS 
 

            
Side  

  
 Serratus anterior, latissimus dorsi  

 
Spleen 
Gall bladder 
 

 
Lower back  

 
 Sacrum, lumbar spine, quadratus lumborum  

Kidney 
Lg intestine 
Bladder 

 
Thoracic spine  

 
 Upper trapezius 

Thyroid 
Lung 
Heart 

 
Thoracic spine 

 
  Lower trapezius 

Liver 
Gall Bladder 
Stomach 
Spleen 
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                                                Long Foam Roller 
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   LONG FOAM ROLLER FASCIA RELEASE & MERIDIANS 

 

       
  LONG ROLLER 
                    

      
          LOCATION/FOCUS 

 
       MERIDIANS 

        
       Prone 

  
Quadriceps 

 
Stomach 
Spleen 

        
       Prone  

 
 Psoas, tensor fascia latae 

 
Gall bladder 
Stomach 

        
       Prone  

 
 Tibialis, peroneals 

 
Stomach 
 

        
       Sidelying 

  
 Iliotibial band 

 
Gall bladder 

        
       Sidelying 

 
 Thoracolumbar fascia 

 
Bladder 

        
       Sidelying 

  
 Thoracic rotation/serratus  
 anterior release 

 
Liver 
Spleen 

                      
       Supine  

      
  Gastrocnemius, soleus, achilles  

Bladder 
Spleen 
Kidney 

 
 
 
       Supine  

 
 
 
 Upper trapezius 

Governor vessel (GV) 
Thyroid 
Sml intestine 
Lung 
Circulation 
Heart 

 
 
       Supine 

 
 
  Lower trapezius 

GV 
Liver 
Gall Bladder 
Stomach 
Spleen 

 
 
 
       Supine 

 
 
 
 Gluteals, sacrum, lumbar spine 

Kidney 
Lge intestine 
Bladder 
GV 
Belt channel (BC) 
Great bridge (GB) 

                           
       Supine  

 Breathing; body system   
 energization with PEPS  
  *1, *2, *3 

Conception vessel (CV) 
GV 

         
       Supine  

  
 Brachial plexus  

 
Great regulator (GR) 

           
       Supine  

   
 Chest openers with pectoralis TPR 

Lung 
Spleen 
 

                        
       Supine  

   
 Scapula glides/stabilization 

GV 
GB 
 

                        
       Supine  

  
Shoulder girdle balance/geometric   
 measures 

Heart 
GR 
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                                                  Appendix VIII 
 
             *POSTURAL ENERGY POINTS & TRIGGER POINTS 
                                (PEPS)                                   (TPS) 
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    *POSTURAL ENERGY POINTS & TRIGGER POINTS; MERIDIANS 

 

 

	
	
																																																																																																																															

 
    LOCATION 

 
  *PEPS; TRIGGER POINTS 

 
       MERIDIANS 
 

Cranium       Crown of head to hairline 
      Hairline to TMJ 
*1. Crown of head/midline to   
      pubis; to coccyx 

 Liver (LV) 
 Gall bladder (Gb) 
 Conception Vessel 
(CV) 
 Governing Vessel (GV) 
 Kidney (K) 
 Stomach (ST) 

Frontalis        Superior eyes  ST, LV, Bladder (B) 
 

Masseter 
 

      Gum line 
 

 Great Regulator (GR),    
 Great Bridge (GB) 

Lateral spine *2. Either side of spinous    
      process, lateral to   
      intervertebral space  
       

 Governor Vessel (GV) 
 Large Intestine (LI), K, 
Spleen (SP), ST, Gb, 
LV, Heart (H), Lung (L) 
Circulation, Thyroid 

Throat *3. Thyroid  CV, GR, ST 
 

Clavicle       Inferior line  GB, K, PC 
 

Thoracic outlet *4. Between clavicle, 1st rib  Penetrating    
 Channel,   
 K 

Splenius Capitis        Occipital ridge; C2, C7  GR, Gb 
 

Suboccipitals  *5. Occipital ridge  Gb 
 

Trapezius – upper  *6. Posterior neck to  
      shoulder 

 GV, Gb, LI 

Trapezius – lower       Mid to lower thoracic  
      spine       

 H, LV, Gb, ST, Sp,  
 GV 

Subclavius        Inferior mid third of  
      clavicle 

 ST 

Pectoralis minor                               *7. Inferior humeral head  ST 
 

Pectoralis major  *8. Medial armpit crease  Sp 
 

Supraspinatus *9. Superior scapula,  
      humerus  

 Small Intestine (SI) 

Infraspinatus *10. Muscle belly  SI 
 

Biceps brachii *11. Muscle belly  Pericardium 
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    *POSTURAL ENERGY POINTS & TRIGGER POINTS; MERIDIANS 

 

 

 

   
 

	
 

Thoracic diaphragm *12. Sternum base, coastal  
        margin 

 CV 

Flexor pollicis longus *13. Medial forearm   LI, L  
 

Flexor carpi radialis *14. Anterior forearm  Pericardium, H, L 

Serratus anterior         Lateral ribcage  Gb, Sp 
 

Iliopsoas *15. L3, lateral illiacus,   
        superior medial thigh 

 SP, Gb, ST, Belt  
 Channel (BC) 

Erector Spinae         T4-5, L1-2, S1-4, 
        Lateral spine  

 GV, H, C, LI, B 

Iliotibial band         Medial, superior, inferior GB 
 

Gluteus maximus         Medial inferior border  B 
 

Piriformis         Deep superior gluteal  B, GB, GR 
 

Lateral hip rotators *16. Trigger ball on wall  GR 
 

Tensor fascia latae         Lateral anterior hip  Gb 
 

Rectus femoris         Inferior hip, superior   
        thigh         

 K 

Vastus medialis         Medial thigh                        Sp, GR 
 

Knee *17. Lateral condyle of tibia  Gb, GR 
 

Peroneus longus *18. Lateral, inferior knee  ST  
 

Tibialis anterior         Head of fibula  Gb 
 

Gastrocnemius *19. Proximal medial, lateral  B 
 

Plantar Fascia *20. Superior, inferior,   
        medial, lateral  

Visceral organs; Spine 

Extensor digitorum 
brevis 

        Lateral mid foot  B 

Dorsal foot, lateral, 
superior malleolus 

*21. Distal, proximal    
        metatarso-phalangeal    
        joints 

 L, ST 
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                          Pilates Equipment Program Chart Example 
 
 
 

	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	



	 210	

	
	

	
	
	
	
	
	



	 211	

 
 
 
 
 
 
 
 
                                                             

 
 

 
 
 
 
 
 

 
 
 
  Appendix X 

                        Pilates Therapeutic Model Mat Fundamentals 
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PTM MAT FUNDAMENTALS 

 
Standing                    
 - Start stretches                                                 Seated on Ball 
 - Pendulums/Gluteals                                         - Bouncing/spine elongation 
Supine          - Pelvic tilts 
 - 3-fold breathing practice                  - Side stretch 
 - Pelvic tilts/chin nods/cranio-sacral rhythm     - Seated rotation 
 - Neutral zone                                                    - Single leg balance 
 - Pelvic roll-up/bridging                                    Prone over Ball 
 - Chest lift                                                           - 3 Levels relax/release 
 - Hamstring stretch                   Supine on Ball 
 - Neck Stretch I & II                                           - Back extension 
 - Spinal rotation/rotator discs                              - Table top/long Spine 
 - Adductor squeeze/Prep for abdominals           Supine on Mat, Legs on Ball  
 - Single leg slides                                                - Side to side/oblique                                                                                   
 - Single/Dble leg toe taps                                    - Plank 
 - Side to side with assist 
 - Swiss army knife/static bugs    
 - Hip stirs 
Prone 
 - 4 Point kneeling/quadruped  

1. Head turn 
2. Rocking 
3. Cross-crawl 
4. Cat stretch 
5. Diagonal stretch 
6. Thoracic rotation 

 - Back extension: Prep for Swan; Dart 
 - Rest position 
 - Gluteal pumps 
 - Prep for swimming 
Sidelying 
 - Thoracic rotation/openers 
 - Clams	&	Hip openers	
 - Single leg lifts/forward pulses 
Kneeling [high & low] 
 - Hip-flexor stretch 

- Toe ext./dorsi flex 

 -Toe flex/plantar flex                                                                                                         
 



 


