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 Physical therapists who utilize manual techniques for patients with musculoskeletal pain 


problems are particularly aware of the multiple manifestations and complexity of persistent 


pain.  The variability in responses to manual techniques for painful conditions is evident on 


both a casuistic level as well as in outcomes studies on randomly sampled populations of 


patients.  To wit, despite recent findings validating the beneficial effects of spinal manipulation 


for patients with acute low back pain,1 results on non-surgical treatments for patients with 


chronic, non-specific low back pain (CNSLBP) have demonstrated small effect sizes, at best.2  


Recently, Wand and O’Connell3  have suggested that our approach to the problem of chronic 


pain from a biomechanical/biomedical perspective resulting in classification schemes that are 


based in patterns of defects or impairments in biomechanics may be misdirected: 


CNSLBP patients have back pain yet no conservative or surgical pain relieving measures directed 


at the back appear effective. They display a number of biomechanical abnormalities, however 


treatment directed at normalising lumbar biomechanics has little effect and there is no 


relationship between changes in outcome and changes in spinal mechanics. Finally, these 


patients demonstrate some psychological problems but psychologically based treatments offer 


only partial solution to the problem. A possible explanation for these findings is that they are 


epiphenomena, features that are incidental to a problem of neurological reorganisation and 


degeneration. 


These authors make a plausible and well-referenced argument that a persistent, non-


pathological pain state such as CNSLBP is a manifestation of aberrant cortical 


processing in the brain as opposed to a collection of peripheral impairments in 


strength, flexibility, posture or body mechanics.  Evidence showing that the best 


predictors of chronic musculoskeletal pain and disability are psychosocial in nature4 
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supports the idea that biomechanical manifestations of persistent pain may actually 


exist as defensive, albeit maladaptive, strategies of a homeostatic system struggling to 


cope with a multitude of intrinsic and extrinsic stressors. 


 A recent review by Chrousos5 details the dominant physiological processes in 


play when the human organism is under stress.  He describes the neurophysiological 


pathways exerted by neuroimmune processes in the brain’s hypothalamic-pituitary-


adrenal (HPA) and the locus ceruleus-norepinephrine (LC-NE) axes, which are 


responsible for producing an appropriate response to internal and external stressors.  A 


modified version of a figure from the Chrousos paper5 is provided below to illustrate 


how suboptimal effects can lead to either deficient or excessive adaptation, along with 


examples of each condition’s common clinical diagnoses: 
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The inverted U-shape curve depicts how homeostatic system activity exerts influence on 


complex homeostatic effects, and graphically shows the dose-dependent relationship of activity 
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to these effects.  The consequences of maladaptive responses to stress are maladaptive 


disorders and diseases, which physical therapists often encounter due to their involvement in 


the treatment of patients with persistent musculoskeletal pain complaints. 


 One of the complex effects exerted by the stress system is the release of inflammatory 


mediators, including a variety of cytokines, neuropeptides, prostaglandins and leukotrienes.6 


This results in the production of what has been termed an “inflammatory soup”7 at the site of 


injury, or actually within tissues where injury-or a danger threat- is perceived.  Therefore, from 


the biomedical/biomolecular perspective, it could be argued that all pain is ultimately 


“inflammatory” in nature, although different pain syndromes will display a distinctive 


“inflammatory” biochemical profile.6  


 In addition to these cellular and humoral processes, however, many behavioral 


responses, including fear and/or anger, are also triggered through the HPA/LC-NE axes.  One of 


these is a motor response. According to Melzack’s neuromatrix theory,8 part of the behavioral 


response to a painful stimulus includes an “Action Program” as reproduced here in the 


“Neuromatrix Diagram”: 
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           (Melzack, p. 1382) 
 


 An appropriate motor response is part and parcel of the adaptive return to eustasis, as 


described by Chrousos.5  An aberrant motor output then is another consequence of the 


persistent pain state, which is of particular interest to the physical therapist (PT) since it is the 


neuromusculoskeletal system that produces movement and that PTs are uniquely trained to 


treat.  The "Sensory-Discriminative" class of input midway down on the left side of the 


neuromatrix diagram is what physical therapists are trying to affect with treatment, whether 


it's hands-on or movement therapy. If the therapist can introduce some novel input that the 


brain does not perceive as nociceptive, then it will sense no further survival threat to the 


organism it’s charged with protecting.  Furthermore, it will try to interact with itself and the 


new input at non-conscious levels (the brain as “self-referential hub”), which may help it 


resolve the maladaptive response it has marshaled against the perceived noxious threat.  The 


"Cognitive-Evaluative" class of input at the top on the left hand side of the diagram is affected 


and potentially modified by education about pain and better information on how the patient 


might understand and cope with it. Simply understanding pain on a detached, factual level has 
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been shown to be helpful for certain chronic pain conditions.9 (*See footnote below for 


additional attribution.) 


 Thus, stress leads to normal physiological responses that in some patients can lead to 


aberrant reactions causing the stress system to go awry.  What are the features of these 


patients and how can the clinicians who treat them identify them better, and perhaps gear 


treatments more suited to their needs?  Nijs et al10 have recently published a review that 


examines the process and characteristics of central sensitization (CS), which in certain patients  


*Much of the information described here regarding the different dimensions of the pain neuromatrix was 
paraphrased from personal communication with Diane Jacobs, PT, Saskatoon, SA Canada. 
 
can be considered the ultimate manifestation of the stress response run amok.  However, 


according to Latremoliere and Woolf,11 the initial process of CS that is predominant after 


trauma or surgery is distinctly different from that seen in patients with chronic/persistent pain.  


They describe a biochemically distinct process that is phosphorphylation-dependent in the 


former versus transcription-dependent in the latter, which includes the production of new 


proteins in the synaptic cell membrane.  This explains how temporally sustained CS results in 


very biochemically complex structural or “plastic” changes in the nervous system. If sustained 


for too long (i.e., beyond the time required for tissues to heal adequately), the result is the 


transcription-dependent form of CS, which according to these authors is mediated by sustained 


peripheral inflammation and nerve injury.11 p904 


 Nijs et al10 continue on to describe clinically useful methods of identifying this mal-


adaptive response to stress typical of the transcription-dependent, neuroplastic form of CS.  


Physical therapists are aware of several medical diagnoses that are typically associated with CS; 


such as fibromyalgia, certain types of whiplash associated disorders and chronic non-specific 







6 
 


low back pain, to name a few.  However, these authors caution that the medical diagnosis alone 


may not be sufficient to determine the presence of CS, and current research is yet unclear on 


the relationship between many medical diagnoses and CS.  However, certain symptoms and 


signs in combination with the medical diagnosis can be helpful in identifying the presence of CS.  


They break the symptoms down into two classes- those that are characteristic of CS and those 


that might be characteristic of CS: 


 


Symptom  Characteristic of CS  Might be related to CS 


Hypersensitivity to bright light x  
Hypersensitivity to touch x  
Hypersensitivity to noise x  
Hypersensitivity to mechanical pressure x  
Hypersensitivity to medication x  
Hypersensitivity to temperature x  
Fatigue x 
Sleep disturbances x 
Unrefreshing sleep x 
Concentration difficulties x 
Swollen feeling, e.g. in limbs x 
Tingling/Numbness x 
         Adapted from Nijs et al, p3. 
 


Clinical signs of CS can be relatively simple to identify.  One of the easiest ways to identify the 


presence of CS is by performing pressure pain threshold testing in an area distant from the 


patient’s primary complaint.  A pressure algometer is used to identify the presence of pain 


below the normal threshold of 4kg/cm2.  These authors also suggest the use of a hot or cold 


stimulus remote from the primary site of nociception to determine hypersensitivity and 


potential CS.   A well-researched phenomenon is the increase in pressure pain threshold 


associated with exercise in normal individuals.  However, no change or a decrease in pressure 


pain threshold following exercise (through algometry) suggests CS.  Finally, in this same paper 
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Nijs et al refer to the research by separate groups studying the role of neural tension testing in 


various patient populations. Sterling and Kenardy12 have found an association between the 


likely presence or absence of CS and measurably significant differences in hypersensivity during 


neural tension testing in the upper extremity.  Furthermore, Coppieters et al13 found that 


neurodynamic testing remained stable and reliable over a 48 hour period.  Therefore, 


neurodynamic testing as described by Butler14 and more recently by Shacklock,15 may provide a 


valid conceptual paradigm for physical therapist to utilize that can meaningfully differentiate 


patients with or without CS based on their level of onset and submaximal pain provocation 


during neurodynamic testing. 


 In addition to metrics that directly relate to and assess the “difficult” patient’s 


biophysical state, it has already been mentioned that psychosocial variables are known to play a 


significant role in the prediction of pain chronicity.  What are the best ways to identify who, in 


addition to what, these patients are? 


 Several clinical assessment tools for identifying and grading pain behavior have become 


available to PTs over the years.  One of the more widespread clinical testing schemes used is 


based on Waddell’s classic study of non-organic physical signs in low back pain.16  However, this 


particular biopsychosocial framework has been criticized for its inability to appreciate the 


ultimate subjectivity of the pain experience.  An objective determination of psychological 


distress is made entirely by the clinician’s discretion, which is fraught with potential 


contaminating variables and circular reasoning errors.  In fact, Quinter et al17 effectively critique 


the entire biopsychosocial model as an explanatory theory of pain for the very reason that the 


ultimate “aporia” of pain makes it objectively unknowable.  As Quintner et al put it: 







8 
 


 Our examination of the conceptual proposals generated within the 


biopsychosocial framework reveals that there has been no resolution of how the different 


domains of analysis relate to each other, let alone explain the phenomenon of pain. The 


exercise reflects our desire for sense-making rather than in fact making sense.p6 


Thus, clinicians and researchers struggle in their theorizing about pain as they reason around in 


circles trying to make sense of the non-sense-able. 


 With these profound limitations in mind, ethical clinicians remain obligated to help their 


patients with persistent pain find relief.  Several other recent patient questionnaires have been 


developed in an effort to understand what it is patients are trying to tell us from their aporia of 


pain.  On one end of the conceptual continuum, they have been asked about the abstract 


notion of fear-avoidance beliefs,18 and on the other more explicit end they have been asked to 


describe their pain with a variety of descriptive adjectives.19    


 Arguably, however, these methods fail to extract sufficient meaning or provide dialectic 


synthesis because they do not adequately address the multi-dimensionality of the pain 


neuromatrix.  There is a recently developed clinical tool that has undergone preliminary 


validation studies that shows promise for describing the patient with persistent pain from a 


more comprehensive, albeit evolving, perspective.  The instrument is called the Pain Beliefs 


Screening Instrument (PBSI), and was developed by Sandborgh et al20 in 2007.  These authors 


suggest that, in addition to pain intensity physical therapy should be most concerned with 


psychological factors that are known to produce altered motor outputs, such as fear of 


movement/injury, self-efficacy and catastrophizing.  Such an instrument as the PBSI, which 


addresses these key factors related to chronic disability due to pain, is more likely to not only 
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provide a risk profile for patients at high or low risk of disability, but also produce a detailed 


patient classification capable of guiding specific treatment interventions. 


 Manual and movement therapies for the “difficult” patients who are suffering with 


persistent pain have become culturally accepted practices even in advanced, industrialized 


societies.  However, with such affluence, the potential for exploiting the “aporia” by proposing 


all manner of “snake oil” in order to alleviate pain and suffering can come at major financial 


and, at times, mortal costs.  Popular news stories are frequently reported about the latest 


parent who refuses traditional treatment for their seriously-ill child in favor of some “miracle” 


remedy from “natural” substances, or some celebrity goes on television and radio extolling the 


virtues and life-extending capabilities of some mixture of herbs.  We in the profession of 


physical therapy are not immune from the subtle corrupting potential of the aporia of pain.  PTs 


have embraced many techniques for the treatment of pain that have failed to stand up to 


scientific rigor, yet their use in clinical practice continues.  PTs pay large sums of money for 


continuing education courses to learn these techniques and gain credentials behind their 


names, which make claims that no scientific study, not to mention prior scientific plausibility, 


has been able to support.  Only through ongoing rational understanding and vigorous study of 


the multi-dimensional pain experience, guided by a compassionate desire to help others, will 


effective and expedient conservative treatments for patients with difficult pain problems 


ultimately come about. 
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Synopsis: What makes a physical therapy encounter effective? Clinical encounters are typically 


composed of two key elements: the specific intervention and the context. The treatment effects 


arising from the context, commonly known as non-specific effects or placebo responses, are of 


increasing interest in physical therapy. The context consists of the factors that exist outside of the 


specific intervention (e.g., exercise, neurophysiological techniques) and typically have some 


psychological, emotional, or social quality (e.g., client treatment expectations, therapist empathy, 


therapist communication style, therapeutic relationship). Clinician and client behaviours, which 


are implicit to clinical interaction, have been shown to contribute to positive clinical outcomes. 


Consequently, should physical therapists consider that mindful and deliberate attention to their 


behaviour has therapeutic value? If so, what are important behaviours to attend to while 


interacting with patients? The aim of this article is to address these questions. First, an overview 







 


of the components of the clinical interaction will be reviewed. Next, the biological and 


psychosocial evidence for the therapeutic impact of the placebo response will be provided. 


Finally, a series of practice points that focus on developing awareness and action pertaining to 


behaviour during clinical interactions will be presented.  


 


INTRODUCTION 


 


Physical therapy encounters are implicitly social. From the first introduction to the final 


discharge farewell, physical therapists and patients engage in social interaction that involves 


evaluating and acting upon a complex set of intra- and interpersonal variables. The quality of this 


patient-therapist interaction has been shown to be a contributor to successful clinical 


encounters.1,2 The tacit importance of the interaction is also reflected in the development of 


practice models such as the patient-centered care model.3 Application of this model has garnered 


increased interest in clinical care across healthcare disciplines.  


Verbal and non-verbal behaviours are key components of the therapist-patient interaction 


as clinicians continually convey messages to patients via their words and actions. This article 


will explore the therapeutic potential of the therapist’s behaviour during clinical interactions. 


First, the components of the clinical encounter will be reviewed. Next, the placebo response will 


be briefly reviewed to provide a neurobiological and psychosocial basis that supports the 


therapeutic potential of behaviour in practice. The focus will then shift to characteristics of 


verbal and non-verbal behaviour within the clinical encounter. The article will conclude with 


practice points aimed at cultivating awareness and action pertaining to therapeutic behaviours in 


clinical interactions. 







 


 


COMPONENTS OF THE THERAPIST-PATIENT INTERACTION 


 


There are two implicit components of physical therapy clinical encounters: the specific 


intervention and the context.4,5 Specific interventions are the treatment techniques used to 


address specific patient complaints and pathology while the context refers to factors outside of 


the specific intervention such as therapist warmth, patient treatment expectations, therapeutic 


alliance, and communication. Each component has the potential to produce treatment effects, 


which can improve clinical outcomes. 


When effective, specific interventions produce specific effects, which are the 


physiological, neurological, or mechanical factors that positively impact clinical outcomes (e.g., 


increased mobility, increased function). A considerable amount of physical therapy research has 


focused on isolating specific effects of specific interventions. This research has illustrated that 


interventions such as exercise,6,7 joint mobilization6 and manipulation,7,8 education,6,7 and a mix 


of neurophysiological and motor learning approaches9 can be clinically effective. However, the 


context can also produce effects referred to as non-specific effects or placebo responses that may 


also be clinically important. Research has demonstrated that non-specific effects or placebo 


responses can be considered to have neurobiological10,11 and psychosocial elements.4,10,11 


 


PLACEBO RESPONSE 


 


Interest in the therapeutic impact of placebo responses or non-specific effects has been a topic of 


interest in physical therapy for several decades.10,12–16 The root meaning of the term placebo is “I 







 


will please”.17 This literal definition has historically been associated with the practitioner aiming 


to please the patient by providing an inert medication.17 With the advent of clinical trials, the 


placebo response took on additional meaning, that being ‘noise’17 to the goal of isolating the 


cause and effect relationship between an intervention (e.g. exercise) and outcome (e.g. functional 


ability).  


Although portraying the placebo response in this manner has advanced the study of 


intervention effectiveness, it has resulted in negative connotations and inaccuracies when related 


to the clinical encounter.17,18 As such, re-conceptualizations such as “the meaning response”,18 


“contextual healing”,17 and “general effects”4 have been introduced to more broadly capture the 


meaning and clinical relevance of contextual factors. In this article, the familiar terms of placebo 


response and non-specific effects will be referenced although the definition will align with the 


new conceptualizations. The following section will provide a very brief review of the evidence 


supporting placebo response. 


 


Evidence for the Placebo Response 


 


The placebo response can be defined as the physiological and psychological effects produced by 


the context.19 The context can include multiple determinants such as patient and practitioner 


characteristics11,20 and the patient-therapist interaction20,21 as well as mechanisms including 


expectancy11,19 and conditioning.22 These contextual factors interact23 in a complex process to 


activate multiple brain and body systems including endogenous opioid, limbic, immune, 


endocrine, and cardiorespiratory systems.11,19 Essentially, the context has therapeutic value via 







 


physiological and psychological pathways, creating a defensible link between mind and body24 


and engaging the context as a viable contributor to positive effects.11,17 


 


Neurobiological Evidence for Placebo Response 


 


The neurobiological evidence that addresses non-specific effects has primarily been in pain 


analgesia and linked to psychological mechanisms.19 Specifically, psychological factors such as 


expectation of11,25 and desire for26 pain relief, the conditioned response from previously 


successful treatment,22,25 social observation,27 and combinations thereof, have been linked to pain 


reduction.  


Specific neurobiological mechanisms of the placebo response include the opioid and non-


opioid systems.11 Opioid activation has been demonstrated in studies evaluating experimentally 


induced pain28 and post-surgical pain.28,29 Neuroimaging studies also support these mechanisms. 


Positron emission tomography (PET) and functional magnetic resonance imaging (fMRI) have 


illustrated increased activation of µ-opioid receptor-rich areas in the cerebral cortex and the 


lower brainstem,30 as well as reduced neuronal activity in pain sensitive regions such as the 


insula, thalamus, and anterior cingulate cortex.31 Although less is known about non-opioid 


pathways, it is suspected that seratonin may influence hormonal secretion, resulting in a placebo 


response.11 


 


Psychosocial Evidence for Placebo Response 


 







 


Research in various health care fields has illustrated the impact of non-specific effects on clinical 


outcomes. Extensive research on the specific effects of psychotherapy (e.g., effects of cognitive 


behavioural therapy) and the non-specific effects (e.g., those due to the therapeutic alliance) has 


clearly illustrated that non-specific effects have a stronger influence on outcomes. Moreover, 


Wampold4 estimated that contextual factors contribute 70% of the variance to clinical outcomes 


when compared with specific interventions, which contribute 8% to outcomes.  


Although psychotherapy clinical encounters can be inherently different than 


rehabilitation encounters, a recent systematic review of the influence of the therapeutic alliance 


(between patient and therapist) on rehabilitation outcomes noted a consistent trend between 


positive therapeutic alliance and pain, disability, physical and mental health improvement, as 


well as treatment satisfaction.2 The results were encouraging despite limitations with the manner 


in which the alliance was measured. There is also compelling evidence related to the impact of 


various contextual factors on medical outcomes. Although interpreted with caution,3,32 general 


positive trends have been noted between the quality of the doctor-patient interaction and 


objectively measured outcomes (e.g., blood pressure) and subjectively measured outcomes (e.g., 


anxiety, functional status).32,33 In addition, attention to cognitive and emotional aspects of care 


have been associated with pain reduction,1,21 improved treatment self-efficacy and treatment 


adherence,34 as well as improved quality of life.21 


 


THE INFLUENCE OF VERBAL AND NON-VERBAL BEHAVIOUR ON THE 


CLINICAL INTERACTION 


 







 


Verbal and non-verbal behaviours are integral to the context of therapeutic interactions and can 


elicit non-specific effects. Moreover, non-specific effects provide a biological basis for the 


influence of behaviours. Given that the practitioner’s presence alone can elicit placebo 


responses28 more sophisticated and deliberate therapist behaviour could further enhance the 


quality of the therapeutic interaction and subsequent outcomes such as patient satisfaction and 


health status. The challenge is to enact these principles in clinical practice. For example, what 


behaviours convey empathy? It could be said that there are behaviours that clinicians may 


intuitively enact or that can be mindfully integrated into clinical practice that directly or 


indirectly address contextual factors. This section will introduce two ways of considering and 


integrating verbal and non-verbal behaviours into practice: making contact and pacing. 


 


Making Contact 


 


Making contact refers to deliberately acknowledging a patient’s presence, as well as cognitive, 


emotional, or physical states1,35–38 through verbal and non-verbal behaviours.  


 


Verbal Behaviours 


 


Verbal contact involves explicitly acknowledging what is heard and seen during the interaction. 


Patients will have cognitive, emotional and physical responses while communicating their 


experiences,37 and therapists can engage these responses39 to facilitate therapeutic connection. 


For example, the therapist may notice a frustrated tone of voice with, “I can’t climb the stairs 


without help” and can make contact with “frustrating, huh?” Observed body responses can also 







 


be contacted (e.g., “your shoulders tighten up when you mention the accident”). Verbally stating 


the obvious can convey empathetic and unconditional acknowledgement,40 increase the patient’s 


awareness, and facilitate communication.  


Open-ended questions that encourage dialogue have been shown to influence patients’ 


perceptions of physician empathy41 and could improve diagnostic and treatment decisions.41,42 A 


structure such as intentionally asking three open-ended questions in succession may enhance 


open communication.43 For example: “What difficulties are you having in the home?” can be 


followed by “How is this affecting your relationship with your spouse” leading to “What changes 


would help you and your spouse at home?” Closed-ended questions can be used to shape the 


communication, with open-ended follow-up.41 


Expectations are a key psychological factor associated with neurobiological44 and 


psychosocial21 aspects of the placebo response and can be contacted via the therapist’s verbal 


suggestion or expectation of positive outcomes. Because therapists typically have some 


expectation that their treatments will be effective, intentionally communicating “I have had 


excellent results using this treatment for this condition” in combination with “research has shown 


this treatment is effective for this problem” could have a distinct impact on a patient’s sense of 


confidence with the therapist and the intervention, which may result in a positive neurobiological 


response. This communication can also convey therapist enthusiasm for the treatment, which has 


also been linked to positive outcomes.14 


 


Non-verbal Behaviours 


 







 


Non-verbal behaviours such as eye contact or gaze are deceptively powerful ways of making 


contact and influencing the therapeutic climate.38,39,45,46 Roberts and Bucksey39 found that gaze 


ranked second (32%) to touch (54%) in most frequent non-verbal behaviours during physical 


therapists’ interactions with patients with low back pain. Gaze can demonstrate interest39 and has 


been associated with perceptions of warmth and empathy.46 Although seemingly implicit to 


interaction, forcing eye contact can have the opposite effect by increasing the discomfort for 


some patients. However, comfortably engaging eye contact is a key non-verbal behaviour with 


the majority of patients. 


Head and facial expressiveness also can influence clinical effectiveness.45,46 Smiling, 


frowning (expressing concern), and head nodding have been linked to improved cognitive and 


functional outcomes in elderly patients.45 Smiling can convey warmth, empathy and 


friendliness,45 which highlights Bachelor’s35 finding that empathy is a pivotal characteristic of 


psychotherapeutic relationships. 


Posture and use of body language can be influential factors in making contact and 


reinforcing congruence between therapist and patient.47 ‘Forward body leans’ demonstrate 


interest and have been associated with increased perceptions of genuineness and engagement.46,47 


Moreover, physical proximity between therapist and patient must be gauged to address the 


degree of intimacy within the therapeutic interaction.47 For instance facing the patient45 and 


matching posture46 have been noted to enhance therapeutic intimacy. 


Vocal tone can engage positive interaction. For example, warm tones are thought to 


convey empathy.40,48 In addition, attuning to and matching the patient’s tone, whether it be 


subdued or excited, can help make contact.38 For example, a therapist’s enthusiastic tone may not 







 


initially connect with a patient displaying a flatter affect in the same way that a subdued tone 


may not align with a patient who is very enthused.  


Just as there are behaviours that facilitate contact, therapists must also be aware of 


behaviours that impair contact.49 Poor communication can be a key source of patient frustration 


and relational discord in patients with chronic pain, possibly having negative clinical effects.10 


Blaming and attacking verbal behaviour,41,49 such as attributing lack of success to patient 


behaviour,41 can arise from frustrating situations and have been shown to negatively impact the 


quality of the therapeutic relationship and subsequent treatment outcomes in psychotherapy49 and 


patient perceptions of physician empathy in medical encounters.41 Ignoring50 affective comments 


by minimizing or changing the subject can be antithetical to empathic engagement. Non-verbal 


behaviours can also have adverse effects. Distancing behaviours such as not smiling and looking 


away from the patient were negatively associated with elderly participants short- and long-term 


cognitive and psychological functioning.45 Patronizing tones, such as the high pitched and 


exaggerated “secondary baby talk”45,51 should also be avoided. 


 


Pacing 


 


Pacing is the conscious attention to the speed and sequencing of the interaction. It can involve 


the speed of movement (e.g., rushing from cubicle to cubicle) and speech as well as more 


relational components such as providing adequate time for the patient to speak and the pace at 


which we apply treatments.38,52 Deliberate behaviour can directly influence the pace of the 


interactions. 







 


Slowing speech and allowing time for the patient to speak can be pivotal in developing a 


therapeutic partnership.52 Some patients take more time to consider responses to questions versus 


those who answer quickly, thinking while speaking. The former may need more time to respond, 


meaning there could be moments of silence during the interaction. It is common to try to fill the 


silence, but this could limit the patient’s ability to interact.53 Patiently allowing silence48 while 


the patient formulates a response can impart non-judgmental and respectful acknowledgement, 


both key elements of a working relationship.35,49 


Typically, the elements of the clinical encounter do not act in isolation. The pace of the 


interaction can be influenced by how elements are concurrently enacted. For example, 


intentionally making eye contact and facing the patient while negotiating consent can be a 


natural way of making contact. This sequence might require more time, although this is the time 


that regulates the pace of the interaction and allows patient and therapist to connect. 


Slowing down movements about the clinic and with patients can have positive non-


specific effects. A frantic pace can negatively impact patients’ perceptions of the interaction.42,52 


Of particular importance is slowing the pace of physical touch. Schachter and colleagues’ study52 


of the needs of female survivors of sexual abuse attending physical therapy highlighted that 


touch can be a challenging aspect of treatment. Yet touch can also contribute to a deeply 


therapeutic experience. Touch that conveys attentiveness, respect and care typically comes from 


an engaged, present and grounded therapist.  


 


PRACTICE POINTS FOR CULTIVATING AWARENESS AND ACTION IN CLINICAL 


INTERACTIONS 


 







 


The ultimate goal of any therapeutic interaction is to create a therapeutic climate that activates 


healing potential. The following are some points to help mindfully integrate verbal and non-


verbal behaviours into practice.  


 


Maximize Outward Observation – Attending to Patient Behavioural Cues 


 


Making contact and gauging pace requires conscious observation of and attentive listening to 


patients’ behavioural cues. The key to making non-verbal behaviours therapeutic is consciously 


applying and observing their influence. For example, does the patient respond to a smile by 


letting her arms unfold? This cue can indicate that the patient feels comfortable and is ready to 


engage in the next phase of treatment. If not, it may be necessary to ask more open-ended 


questions to understand the patient’s responses. It may be that the patient was sore after the last 


treatment, but is hesitant to comment. Patients are less likely to bring up topics they perceive as 


contentious, therefore it is essential that the therapist be proactive in addressing possible tensions 


in the interaction.54 


Observing responses to deliberate verbal contact is also important. Therapists need to 


observe if attempts at contact were received.41,48,55 For example, a patient may respond to a 


contact statement with “yes” and then expand on thoughts or feelings, indicating that some sense 


of empathic engagement has been achieved. If the patient does not respond and this becomes a 


pattern, asking for patient feedback and clarification can help prevent ruptures in the therapeutic 


relationship.54 


 


Maximizing Inward Observation - Developing Personal Awareness 







 


 


Developing personal awareness allows therapists to consciously adjust behaviour for therapeutic 


value. Improving awareness happens both by reflecting on challenging scenarios following 


treatment as well as reflexively responding during treatment. Through a process of becoming 


aware, therapists may become more present during their interactions with patients, which in turn 


can enhance the quality of the interaction.56 


It is essential to become mindful of negative comments and tones when verbally 


communicating. For example, are patronizing tones used when a patient reports not doing the 


prescribed home program? Is the subject changed when patients report increased symptoms post-


treatment? These behaviours might be challenging to detect because they can be patterned and 


unconscious. Therefore, emotional states (e.g., frustration) signaling tension within the 


interaction57 can also provide necessary cues to guide behaviour during the interaction or inform 


subsequent reflection. 


Therapists’ awareness of how their physical and mental states impact behaviour is 


paramount. For example, patients sense and respond to practitioners’ busy energy42 in addition to 


postures. Although the clinical environment can reinforce a sense of frenzy, question whether 


behaviours such as rushing are authentic or habitual. It is also important to notice whether 


extraneous thoughts (e.g., thoughts about previous or future patients) distract attention. 


 


CONCLUSION 


 


Patients come to physical therapy for help in returning to their active and productive lives, and 


physical therapists are responsible for providing the therapeutic conditions that create a helping 







 


environment. Verbal and non-verbal behaviour are key components in facilitating these 


conditions. Attending to behaviour may require that clinicians slow down the seemingly 


irrelevant parts of the interaction or address personal intrusive thoughts and emotions in order to 


be genuinely present and congruent with the patient.56 In turn, attending to verbal and non-verbal 


behaviours may reciprocally deepen the therapist’s experience and make for a truly integrated 


process that engages both participants with the potential to contribute to positive biological and 


psychosocial clinical outcomes. 
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Brain neuroscience as it relates to our understanding of 
pain really only arrived a century ago. It was pioneered by 
such Cartesian dualists as Charles Sherrington and John 
Eccles, who separated the concept of the mind from the 
brain, and whose data paved the way for an alternative 
perspective — that the mind could be directly attributed 
to the brain. Quickly, aspects of the mind were attributed 
to specific areas of the brain, and the brain was 

Might science need philosophy for a 
precise and complete understanding 
of pain?

e w
pa
mo


pain phenom
W

 ere invited to reflect upon brain–mind–


in interactions and to opine on whether 
dern neuroscience adequately considers 


ena and experience. One might suggest that 
adequacy is not a particularly lofty goal in this respect. 
However, if we were to consider whether modern 
neuroscience thoroughly, or precisely, considers pain 
phenomena and experience, we would have to conclude 
in the negative.


Classically, clinicians have been taught to ask patients a 
series of questions to extract the information required to 
establish a diagnosis. Although this is standard practice, 
it may mean that the individual patient’s experiences are 
not heard. This is not always seen to be a bad thing — 
removing the patient’s perspective might be considered 
to make the interview more objective. Contrast this view, 
however, with the common complaint from patients with 
longstanding pain that they feel they have never had a 
chance to fully explain what is going on with them, that 
no one has ever fully understood what is wrong and, 
moreover, that no one is listening. Dissatisfaction and 
disempowerment are not the only risks here — scientists 
show us that such feelings are likely to be associated with 
up-regulation of our protective systems, most notably 
the nociceptive pain system.1 Aside from that, the folly 
of eliminating a patient’s report from his or her pain 
assessment has been highlighted for decades. Patrick 
Wall, perhaps the forefather of modern pain science, 
repeatedly stated that pain research was a waste of time 
unless it directly answered questions that are of interest 
to patients as well as clinicians.2


considered to directly possess experiences. The brain 
was seen as able to reason, to perceive and to construct 
schemata. These abilities were, more and more, 
considered properties of specific anatomical centres 
within the brain.


Philosophy offers a different viewpoint, classifying 
such conclusions as mereological fallacies — or the 
misattribution of a property of the whole being to a single 
part of that being.3 The problem arises because the 
terminology of these “fallacies” fits with common 
language and syntax and represents a logical argument 
for the way things “are”. While the linguistic aspects of 
such fallacies are easy to appreciate, the philosophical 
perspective suggests that the “logic” is seriously flawed. 
For example, taking time to consider commonly used 
statements such as “the brain thinks” or “the brain 
produces pain” leaves fundamental questions over their 
plausibility. Could we really enact Roald Dahl’s fantastic 
story of William,4 who is kept alive and conscious by an 
eccentric neuroscientist as only a brain and an eye, 
floating for eternity in a tub of fluid with a heart–lung 
machine pushing blood in and out? Could we seriously 
expect the brain formerly belonging to William to be 
capable of thinking or of producing pain? A philosopher 
might disagree with William’s neuroscientist friend, and 
suggest that it is instead the whole person who 
experiences, reasons, perceives and constructs schemata. 
If so, it is also clearly the whole person who is in pain.


The study of pain has historically been closely linked to 
dualism and therefore to similar mereological fallacies, 
that raise their head in both the clinical and research 
settings. Increasingly, patients are being told that their 
pain is in their brain. We have no doubt that such 
messages are delivered by well intentioned clinicians, 
who are rightly dissatisfied with outdated concepts of the 
biology of pain. Such dissatisfaction certainly lends itself 
to ready acceptance of new paradigms, however 
implausible they may be — fancy proposing that one’s 
pain is in one’s head when it is clearly in one’s back! It is 
a fine line, though, between embracing the critical role 
of brain-held mechanisms in producing pain and 
presuming that it is in these mechanisms where the 
pain itself resides.


Our perspective is that pain is emergent. Emergent 
properties are those that are possessed by entire systems. 
A system comprises several distinct parts, and these parts 
interact with one another to give the system its emergent 
properties. There are two ruling criteria of emergence: 
that the one system, comprising the same components, 
can produce a range of emergent properties; and that 
none of the individual units comprising the system are 
capable in themselves of producing any of the emergent 
properties. The temptation is to simplify things a little 
and state that pain is an emergent property of the brain. 
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Indeed, either or both of us have fallen into this 
oversimplification in our writing at some stage. However, 
on what grounds do we confine the system to the brain? 
A more accurate position is that pain is an emergent 
property of the person who is suffering it. There is a 
compelling body of research that clearly challenges a 
“neurocentric” view of pain and, in so doing, allows the 
propagation of new conceptual models with which to 
investigate conditions such as complex regional pain 
syndrome.5,6


Does this Gestalt-like view have any relevance for 
the attempts of modern neuroscience to elucidate pain? 
A cynical view might suggest that neuroscientists are 
bothered by data that deviate from the expected results (a 
problem confined to neither neuroscientists nor modern 
times7). In such instances, outliers might be omitted until 
the data fit the expected and “acceptable” level, or the 
composite images from functional imaging studies may 
be “cleaned up” to look more like the predicted pain 
matrix. Furthermore, the concept of emergent properties 
requires clinicians and scientists to understand pain 
across several domains: to have contextual knowledge of 
neuroscience, immunology, endocrinology, psychology, 
sociology and philosophy. Most of us have been trained 
as specialists in one area and are reluctant to dip even a 
toe into other specialties, especially, perhaps, philosophy, 
which is notoriously challenging due to its strange and 
difficult terminology.


Yet pain is well within the scope of philosophers — 
Brentano, Husserl, Heidegger, Sartre and Merleau-Ponty 
all discussed pain as a phenomenological entity. 
Phenomenology refers to the study and understanding of 
human experience and the way in which things are 
perceived, as they appear in the structure and processes 
of consciousness, and therefore directly deals with the 
subjective aspects of pain. As biomedically trained clinical 
scientists, we have a growing interest in how this 
philosophical field may influence both the scientific and 
clinical understanding of pain. Phenomenology takes a 
first-person perspective — it is based on what the person 
experiences. This contrasts with empirical science and 
clinical observations, which have an observational, 
objective, third-person perspective. The dialectical 
challenge here is patently obvious: there seems to be 
a very large gap between the two perspectives that 
requires considerable confidence to leap.


What might be needed to help us make this leap? 
Several groups have proposed methods with which to 
bring the first- and third-person perspectives together8-10 
— collectively forming a new field of “first-person 
neuroscience”, or the study of a “first-brain 
perspective”.9 First-person neuroscience attempts to 
combine the subjective experience of an individual with 
physiological data obtained in the third-person domain. 


The first-person perspective is dependent on both 
introspection and phenomenological analysis, and its 
proponents claim that they are elucidating the “science of 
experience”. This is where the whispering in our minds 
becomes distracting — “How can we control for 
confounders?”; “Look at all the bias-related threats to 
validity!”. Yet ground is surely being made — a small 
community of first-person neuroscientists has formed 
the vanguard in this area, with elegant studies of 
psychopathological abnormalities, mental illness and 
neurological disease.9 Work has been done in the pain 
field,10 but, perhaps not surprisingly, it has received little 
attention from the wider pain community.


Might the clinical community more readily embrace 
first-person neuroscience in their pain practice? We 
suspect that there are already a select few who go beyond 
the routine medical history to extract the feelings and 
experiences of the individual patient, together with the 
meaning for the person and its impact on his or her life. 
Psychologists are charged with first-person assessment, 
although few schools of psychology pay attention to 
phenomenological aspects. Most other specialties apply 
third-person analysis to evaluate a series of answers in 
the hope of identifying the source structure or 
dysfunction that is causing the pain. Clearly, the 
conceptual gap between pain as an injury, a dysfunction 
or even a disease and pain as a state that emerges from 
the whole person is vast. If we are to bridge this gap, 
we need conceptual frameworks that provide a way of 
integrating first- and third-person perspectives into our 
thinking about pain. Long have we all lamented the 
barriers that seem to stand between clinicians and 
scientists as they search for better treatments for people 
in pain. But the ante may well have been upped, for it is 
time to also bring the philosophers to the table.
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The fall of the postural-structural-biomechanical model in manual and physical therapies: Exemplified by lower back pain

Manual and physical therapists often use a postural-structural-biomechanical (PSB) model to ascertain the causes for various musculoskeletal conditions. It is believed that postural deviations, body asymmetries and pathomechanics are the predisposing/maintaining for many musculoskeletal conditions. The PSB model also plays an important role in clinical assessment and management, including the choice of manual techniques and the exercise prescribed. However this model has been eroded by research in the last two decades introducing profound challenges to the practice of manual and physical therapy. This article will examine how the sciences are challenging the PSB model, using lower back pain (LBP) as an example.


Key words: lower back pain, spine, posture, structural asymmetries, biomechanics, pathomechanics

Introduction

There is a basic belief among manual and physical therapists that structural imbalances and asymmetry in the body can result in painful musculoskeletal conditions. In this model the imbalances and asymmetries increase the abnormal mechanical/physical stresses imposed on the musculoskeletal system. This may lead to recurrent injury or the development of chronic conditions through a gradual process of wear-and-tear. This conceptual model manifests clinically in the form of postural, structural and biomechanical (PSB) assessments, manual treatments and exercise that aim to correct these structural factors. The PSB model is frequently used in clinic to manage patient suffering from lower back pain (LBP). 

The PSB evaluation / assessment often includes a static postural examination, observing the shape of the back, whether there are any increases in spinal curves such as scoliosis, kyphosis or lordosis. The assessment may also include measuring pelvic angles in the coronal plane, pelvic nutation-counternutation angles, the relative position of the sacrum to the illia and leg length differences. It is believed that such misalignments impose excessive stress on the spine leading to degeneration / damage or dysfunction and eventually to painful back conditions. These static observations are often followed by a dynamic assessment during standing in which the spine is examined in all planes of motion. Observed regional and segmental movement losses/stiffness are often used to determine the severity of the spinal condition but also used to explain the cause of the condition. The PSB examination may sometimes include an assessment of the foot. The rationale here is that any problems in the physical foundations on which the body rests will have repercussion to structures further up the mechanical chain, such as the knees or the lower back. 

A palpatory examination is often incorporated into the PSB assessment during standing or lying on the treatment table. Information is gathered about abnormal tissue textures, unusual muscle stiffness or abnormal relationships between body masses, muscle bulks or position of vertebral landmarks. Although these findings are often used to estimate the location of damage or tissue causing symptoms they are also used to indentify predisposing local segmental PSB factors.

The structural model also includes beliefs about imbalances and misalignments in specific body subsystems or tissues as the cause of spinal and other pain conditions. These include adverse neural tension, specific muscles such as multifidus or shortened hamstrings, muscle chains, kinematic chains and a fascination with the fascia system. 

Every few years this model shifts in focus to other body systems. In the last decade this biomechanical model has infiltrated the neuromuscular dimension. Mechanical ideals are applied to motor control to explain musculoskeletal conditions. These include looking at minute timing changes between muscle groups, an emphasis on singling particular muscles for rehabilitation or the identification of “weak muscle” or muscle imbalances. Core stability and spinal stabilization approaches are examples of this neuro-mechanistic model. 

This belief system also permeates into other forms of manual therapy. In visceral osteopathy it manifests as a focus on the movement of the organs and their anatomical-mechanical relationship. In cranial approaches it appears as a focus on the position and movement of cranial structures including the articulations between cranial bones and tensions in dural membranes. In chiropractic as well as in osteopathy there is a belief that spinal misalignments (subluxations) can cause visceral conditions as well as other health issues beyond the spine (Mirtz, 2009). A person suffering from back pain may be assessed viscerally, perhaps by looking at the abdominal and pelvic viscera and their relation to the back pain. In cranial approaches the assessment will include an examination of the cranial rhythms and their potential influence, via the anatomical-mechanical links, to the spinal condition. In these disciplines anatomical-mechanical links are made between skeletal and non-skeletal body systems to explain the predisposing and maintaining factors for the condition.

The outcome of these PSB examinations is an appreciation of the individual’s PSB status. This information is then used to explain why the patient is suffering from back pain. It also forms the rationale for the treatment which may aim to mechanically/physically correct/change the observed misalignments or improve range. This is achieved through the use of various manual therapy procedures (e.g. manipulation, muscle energy techniques, stretching and articulation / mobilization) or specific exercises (e.g. McKenzie back exercise, core stability, Yoga, Pilates). The basic premise is that an existing condition will improve and future recurrences or chronicity can be prevented by correcting these PSB predisposing / maintaining factors.

However, the most important question is consistently being ignored – can a person’s physical shape / posture / structure / biomechanics be the cause for their lower back pain?

Is development of LBP associated with PSB factors?

In the last two decades the PSB model has been eroded by clinical studies examining the relationship between PSB factors and lower back pain (Fig. 1). 

Prospective studies are particularly useful to examine the causal relationship between PSB factors and LBP. In these studies groups of asymptomatic individuals are assessed for PSB factors initially and tracked over several years noting the episodes of LBP. Other less ideal studies compare subjects with LBP to an asymptomatic group.  However these studies can only be used inform us about the changes that are due to the condition but they can not indicate the cause of it, i.e. the consequence of LBP is not necessarily the cause of it. This distinction is important clinically. Often the PSB assessment is made when the patient is already in pain, once the individual/body has reorganised to cope with the condition. 

Spinal curves, asymmetry and motion

Notably shown was the lack of association between postural spinal asymmetry, thoracic kyphosis and lumbar lordosis in teenagers and developing LBP in adulthood (Papaioannou et al 1982; Dieck, 1985; Poussa, 2005). Even obvious increases in lordosis and sagittal pelvic tilt during pregnancy lack an association with back pain (Franklin, 1998). More predicative to the development of back pain during pregnancy were body mass index, history of hypermobility and amenorrhea, low socioeconomic class, previous LBP, posterior fundal location of placenta and fetal weight to LBP with radiation to leg (Orvieto et al, 1990; Mogren & Pohjanen, 2005). 

In adults, the extent of lumbar lordosis as well as the presence of scoliosis failed to show association with back pain (Dieck, 1985; Haefeli et al 2006; Norton, 2004; Christensen, 2008, sys. rev.)  Also differences in regional lumbar spine angles or range of motion between the segments also failed to show an association with the future development of LBP (Hellsing, 1988(b); Burton & Tillotson, 1989; Hamberg-van Reenen HH 2007, syst review; Mitchell, 2008). A recent study failed to show an association between lumbar lordosis and spinal osteoarthritis (Papadakis et al 2010). 

Segmental pathomechanics


One important area to examine is whether the profound biomechanical changes brought about by segmental biomechanics can give rise to lower back symptoms.

A systematic review from 1997 suggests an association between disc degeneration and nonspecific low back pain (van Tulder et al 1997). However, several studies since have failed to show a clear relationship between spinal/disc degeneration and LBP (Savage et al 1997; Borenstein et al 2001; Jarvik, 2005; Carragee, et al 2005; Kanayama et al, 2009; Kalichman et al, 2010). In a population-based study of 34,902 Danish twins 20-71 years of age there were no meaningful difference in the frequency in LBP between younger and older individuals (Leboeuf-Yde et al 2009), although greater degenerative changes are expected in older individuals. In studies that show some relationship between disc degeneration and LBP it has been suggested that the genes that play a part in the heritability of back pain also play a part in disc degeneration, i.e. pain may not be due to the mechanical changes in the spine but due to shared biological factors (Battie, et al 2007). These hereditary factors are not associated with the shape of the back but linked to variations in the collagen and immune-repair system/processes between individuals (Paassilta et al 2001; Valdes et al 2005; Battié et al 2009; Videman, 2009). It was demonstrated in twins that as much as 47%-66% of spinal degeneration is due to hereditary and shared environmental factors, whereas only 2%-10% of the degeneration can be explained by physical stresses imposed by strenuous occupations or sporting activities (Battié, 1995; Battié et al 2009; Videman et al 2006 & 2007).

No association has been found between congenital abnormalities in the lumbar spine and pain in that area (spina bifida, transitional lumbar vertebra, spondylolysis and spondylolisthesis: van Tulder et al 1997, systematic review, Luoma, 2004; Brooks et al 2009). Although spina bifida and transitional vertebra may not be the cause of LBP they may determine the pain levels (Taskaynatan et al 2005, weaker study).

Another popular and enduring biomechanical concept is the spinal “neutral zone”. It claims to be related to stability and LBP (Panjabi, 1992 a&b: Panjabi, 2003; Suni et al 2006). This mechanical concept is derived from mathematical models and cadaver experiments on which an extensive amount of spinal joint damage had to be inflicted before the findings could fit the model (Gracovetsky, 2005). Since its inception three decades ago, no study exists to show a correlation between mechanical changes in the neutral zone changes and LBP (Leone et al 2007, review). 

The disparity between pathomechanics and symptomtology can be observed in other segmental conditions. For example, in a MRI study of patients with nerve root pain it was found that the degree of disc displacement, nerve root enhancement or nerve compression did not correlate with the magnitude of the patients’ subjective pain or level of functional disability (Karppinen et al 2001; see also Beattie et al 2000). However there is a strong association between severe nerve compression, disc extrusion and distal leg pain (Beattie et al 2000).  

These studies challenge the belief that segmental mechanical and anatomical irregularities should be corrected in order to remove the physical stresses that lead to spinal degeneration/pain.

Non-spinal structures


Studies have also failed to identify an association between other structures beyond the spine and back pain. For example, there is no correlation between pelvic obliquity/asymmetry and the lateral sacral base angle and lower back pain (Dieck, 1985; Levangie, 1999 a&b; Fann, 2002; Knutson, 2002). 

Leg length differences as a cause for back pain has been debated for the last three decades. It is estimated that about 90% of the population has a leg length inequality with a mean of 5.2 mm. The evidence suggests that for most people anatomic leg-length inequality is not clinically significant (Papaioannou et al 1982; Grundy & Roberts 1984; Dieck, 1985; Fann, 2002; Knutson, 2005, review), until the magnitude reaches approximately 20 mm (Gurney, 2002 review; Knutson, 2005, review). Although some earlier studies comparing people experiencing back pain with asymptomatic controls suggest a correlation (Giles & Taylor, 1981; Friberg, 1983 & 1992), more relevant for us are prospective studies in which no correlation was found between leg length inequality and LBP (Hellsing, 1988; Soukka et al 1991; Nadler, 1998). 

Patients who have acquired their leg length differences later in life as consequence of disease or surgery may also help to shed light on the relationship between pathomechanics and LBP. Patients who developed a shorter leg due to Perthe’s disease had a poor correlation between leg-length inequality, lumbar scoliosis and low-back disorders, assessed several decades after the onset of the condition (Yrjönen et al 1992). In studies of patients who had marked changes in leg length due to hip fractures or replacement, such changes were not associated with back pain assessed several years after surgery (Gibson et al 1983; Edeen et al 1995; Parvizi et al 2003;)

One of the arguments in favour of an association between leg length differences and LBP is the supposed success of heel lifts in reducing back pain (Giles & Taylor, 1981; Gofton, 1985; Helliwell, 1985; Friberg, 1983 & 1992; Brady, 2003 review). However, all these studies failed to include controls or sham heel lift (such as inefficient soft foam lift). 

Prospective studies of inflexibility of the lower extremities and hamstrings and psoas tightness also fail to predict future episodes of LBP (Hellsing, 1988(c); Nadler, 1998).

As for feet biomechanics there is strong evidence that orthotic corrections have no effect on preventing back pain (Sahar et al, 2007, systematic review).

Surprisingly even whole body changes such as overweight/obesity have a low association with LBP (Leboeuf-Yde, 2000 systematic review). Contrary to common beliefs, a recent study has shown that cumulative or repetitive loading due to higher body mass (nearly 30 pounds on average) was not harmful to the discs. The study found a slight delay in disc desiccation (L1-L4) in the heavier men when compared with their lighter twin brothers (Videman, 2009).

Neuromuscular factors


Although not fully within the scope of this article, motor control of trunk muscle is somewhat relevant in relation to muscle function and posture. Certain neuromuscular components also failed to show an association with LBP; they include low muscle strength, low muscle endurance and erector spinea pairs imbalances during extension (Reeves & Cholewicki, 2006; Hamberg-van Reenen, 2007 syst. rev; Van Nieuwenhuyse et al 2009). Furthermore, no study to date has shown that back pain is due to timing differences in specific muscle such as transverses abdominis (see discussion Lederman, 2010(b). These control changes have been observed only in individuals who already have back pain. They probably represent the outcome rather than the cause of back pain (see discussion Lederman, 2010). The odd ones out are two prospective studies demonstrating that in athletes a more sluggish reflex muscle response at the trunk could increase the risk of lower back as well as knee injury (Cholewicki  et al 2005; Zazulak et al 2007). Unfortunately, the obvious was not examined in these studies – the reflex response to a perturbation should have been examined in other body areas (e.g. a control recording from the leg). This would have helped establish whether the injuries are due to delayed muscle onset-timing, specific to the trunk. Or, the alternative more plausible explanation that athletes with slower muscle reaction times/reflexes are more prone to injury.

Postural-behaviour factors


An area that is often assessed in manual and physical therapy is how “correctly” a person is using their body – their “postural-behaviour”. It is believed that prolong postural stresses at work or sporting activities could be the cause of LBP. The results of recent systematic reviews are quite surprising. These studies demonstrate lack of association between work related posture and LBP. They include postures such as prolong standing, bending, twisting, awkward postures (kneeling or squatting) sitting posture at work and prolong sitting at work and leisure time (Hartvigsen et al 2000 syst. review; Chen et al 2009 syst. review; Bakker et al 2009 syst. review; Roffey et al 2010 syst review; Wai et al 2010, syst review). Also physical leisure time activities such as sport or exercises, sitting, and prolonged standing/walking were found not to be associated with LBP (Bakker et al 2009 syst. review).  Heavy manual lifting is strongly associated with LBP, however the effect size is considered to be modest (Waddell & Burton, 2001 review).

Prediction of back pain by physical therapy assessment

In a recent prospective study on young workers (n=692) examined by physical therapists, PSB factors failed to show a correlation with future development of LBP (Van Nieuwenhuyse et al 2009). Evaluated were iliac crest height inequality, scoliosis, lumbar flexion, extension and lateral flexion, length of hamstring muscles and strength testing in the motor distribution of L4/L5/S1. 

Summary points:


· Postural and structural asymmetries can not predict back pain and are unlikely to be the cause of it

· Local and global changes in spinal biomechanics are not demonstrably the cause of back pain

· A postural-structural-biomechanical model is not suitable for understanding the causes of back pain 


The three clinical hurdles


The PSB model introduces complexity and unnecessary hurdles to practice. The first hurdle to overcome in the PSB model is the ability to identify/define the critical level where PSB factors contribute to the individual’s back pain. This critical level is impossible to predict on an individual basis. If we were to overlook this obstacle, the next hurdle to overcome is the reliability of assessing PSB factors. It is now well established that many of the examinations that assess PSB factors are either low on validity or reliability. In particular, the more precise/minute examinations such as leg length differences, tissue textures, pelvic angles and individual vertebral positions (McCaw & Bates, 1991; Mannello, 1992; Panzer, 1992; Levangie, 1999; Hestbaek & Leboeuf-Yde, 2000; Seffinger et al 2004; Dunk et al 2004; van Trijffel et al 2005; Hollerwöger, 2006; May et al 2006; Paulet & Fryer 2009). 


Even if we were to overlook the two former hurdles, there is yet a third one to overcome – are manual techniques or specific exercise effective in modifying inherent PSB factors? Can foot mechanics, leg length differences, pelvic tilts, vertebral positions and spinal curves be permanently changed, solely, by these clinical tools? 


Permanent adaptive musculoskeletal changes require physical overloading that are well above the person’s default daily use (see discussion, Lederman, 2005). Such an adaptation depends on the length and frequency of exposure to overloading. For example, strength training requires overloading by progressive increase in resistance and duration/frequency; an improvement in running endurance is achieved by running further and often, etc (Henriksson, & Hickner, 1996). Conversely, a cessation of exercise will result in rapid reversal of these training gains. In the context of PSB factors, it is expected that tremendous forces, well above the daily physical stresses, would be required to reposition/adjust/correct any structural misalignments. These would have to be applied on a daily basis over several months or even years. A termination of treatment is likely to result in the reversal of PSB gains, unless the individual is able to self-maintain them by specific exercise. The winner in this competition-in-adaptation is ultimately the one most practiced, i.e. the default PSB state / behaviour of the individual (see discussion, Lederman, 2005 & 2010).

There are no known studies that examine the influence of manual techniques on PSB factors in the medium- or long-term, in particular at the cessation of the treatment. In essence, tensional forces (stretching) are required in order to induce adaptive connective tissue or muscle length changes. These can be applied within different time scales, as a sudden tensional force such as in spinal manipulation or forces applied from several seconds to minutes, such as in manual stretching or exercise. Sustained tensional forces over longer periods require bracing such as used in correction of scoliosis (Maruyama, 2008 systematic review). Sudden application pulse of tension, as in manipulation is only likely to produce transient tissue lengthening (creep deformation), lasting no more than few minutes (Light et al 1984; Roberts & Wilson, 1999). Manual stretching of muscles or exercise for several minutes will have a transient lengthening effect lasting up to an hour (Magnusson et al 1995; Magnusson, 1998). Longer-term stretching over several weeks will activate and maintain specialized cellular processes in muscle and connective tissues that account for the permanent tissue elongation (Williams et al 1986; Goldspink G et al 1992; Arnoczky et al 2002; Bosch et al 2002). However, these tissue lengthening processes tend to revert to the default use at the cessation of treatments (Harvey et al 2002). For example, a break of four weeks completely abolishes the gains of six weeks of stretching (Willy et al 2001). 

Orthodontic braces to correct the bite are an example of the enormity of task required to produce permanent PSB changes. A teenager is expected to wear the fixed braces for several years. It is followed by wearing a night brace for several more years to prevent the adaptation to revert back to the default. Similarly, spinal curves are determined by the shape of the vertebra and discs as well as every other tissue connect to them (Lonstein, 1999; Marks & Qaimkhani, 2009). Therefore, a spinal brace worn daily for many years slightly straightens scoliosis, but the curves tend to gradually regress when the brace is removed (Maruyama et al 2008; Maruyama, 2008 systematic review). 

It would require a herculean effort to modify many of the inherent PSB factors discussed so far. The therapeutic investment in correcting PSB is irrational as it is unlikely to influence the course of the patient’s condition.


Summary points:


· A PSB model introduces unnecessary complexity at a conceptual level and in clinical assessment 

· Observational or physical assessments for postural/structural/biomechanical have no value in elucidating the causes for back pain


· Clinical assessment of PSB factors assessed by manual and visual means may be unreliable


· Such assessments are likely to be redundant and can be safely removed from clinical practice. This excludes assessment that aim to identify serious pathologies

· PSB factors are unlikely to change in the long-term by manual techniques or even exercise, unless rigorously maintained (exercise)

· A PSB model may introduce an element of therapeutic failure as the aims and goals of this approach may not be attainable by manual therapy or even exercise.

Biological not mechanical dimension

The big question here is why not? Why is our body, which seems so mechanical (joints, levers), behaves in such an unexpected / un-mechanical way?  This paradox arises from the way in which we are educated to perceive the musculoskeletal system - primarily as a mechanical entity and only minimally as a biological entity. In this biomechanical model the musculoskeletal system is seen as a precision engine. In this view every system, organ and cell work in perfect harmony within itself and other body systems. All joints and body masses are in some anatomically ideal relationship to each other. Muscles are in anatomical-physiological-functional balance with motoneurons firing synchronously in perfect harmony. Injury, damage, “dis-ease” or the experience of a back “condition” are seen the consequence of some disturbance in this harmonious relationship. However this sequence of events is not evident in the body/spine. Unlike mechanical systems the causation and experience of a spinal condition seem to be unrelated to PSB factors. They seem to largely reside within the biological dimension. Hence, the disparity between PSB factors such disc degeneration and LBP. 

Within a biological dimension the structure (spine) is capable of self-repair and is able to adapt and change according to needs and demands (Fig. 2). But crucially, being human with a highly evolved nervous system means that our structure is under the influence of our awareness and emotions as well as our will and the actions we take. We are also capable of experiencing pain and suffering—something our washing machine can’t do (yet). Hence the emergence of a biopsychosocial model for LBP replacing the traditional PSB model.

Biological tolerance and surplus


The mechanical view of the body contains also anatomical and functional ideals – a form of “utopian view” of the body. The utopian view gives rise to the expectation that, like machines, our body has to work in prefect precision. The question that arises is does it really matter if these PSB factors or minor control changes exist and would they cause some catastrophic failure in the musculoskeletal system? We saw from the studies discussed above that the spine can undergo profound physical changes that are well tolerated without the development of a symptomatic condition. What is observed here is that biological systems contain surplus capacity to accommodate for loss without failure/symptoms.

So does it matter, for example, that patient with CLBP may have localised wasting of the multifidus at L4-5 (Hides et al 2008)? Probably not, during standing and walking the trunk muscles are minimally activated (Andersson, 1996). In standing the deep spinal erectors, psoas and quadratus lumborum are virtually silent. In some subjects there is no detectable EMG activity in these muscles. During walking rectus abdominis has an average activity of 2% maximal voluntary contraction (MVC) and external oblique 5% MVC (White, 2002). During standing “active” stabilisation is achieved by very low levels of co-contraction of trunk flexors and extensors, estimated at less than 1% MVC rising up to 3% MVC when a 32 Kg weight is added to the torso. With a back injury it is estimated to raise these values by only 2.5% MVC for the unloaded and loaded models (Cholewicki, 1997). During bending and lifting a weight of about 15 kg co-contraction increases by only 1.5% MVC (van Dieen, 2003). This means that the individual will have to loose substantial muscle mass and force production ability before such daily activities will be adversely affected. However, the biological surplus allow for such losses without a detrimental effect on spinal function or the development of a condition. 


This surplus principle is likely to explain why foot mechanics, leg length differences, pelvic torsion timing delays or any other PSB factors do not result in a symptomatic spinal condition. Our system is capable of tolerating and compensating for these factors within the available surplus.

There is also a logical conflict within a PSB model. If PSB factors lead to injury/damage/pain no one would ever recover from a simple back pain condition, whether acute, recurrent or chronic. Under a PSB model they would be expected to progressively get worse to the point of total disability; in the same way that damaged/unsynchronized machines gradually fail. In a mechanical model, for example, the back condition of a person with leg length inequality would be expected to progressively worsen over time. However, this does not seem to be a common occurrence. The symptomology of LBP is variable and individuals may experience extended pain free periods without progressive deterioration or increase in the frequency of their condition (Streiner, 2001; Carragee et al 2006; Hartman, 2009). This principle applies to all the other PSB factors described so far including motor control, proprioceptive and muscular changes (see discussion, Lederman, 2010).

The utopian view of the body raises several more questions. Is there ever such a perfect PSB balance and does it matter? Do individuals develop/experience a condition when this balance is affected? Should we try to fix everybody even if they are not symptomatic? Where do we start, how do we decide which imbalance/asymmetry is more important? 

Concession to the PSB model

Perhaps there is a critical level where PSB factors will exceed the surplus of the system. This can be either from gross PSB asymmetry/imbalance or in extreme physical demands. For example there may be an association between severe scoliosis and back pain (Haefeli et al 2006) or severe nerve root compression and leg pain (Beattie et al 2000). Perhaps this could also happen to athletes in certain sporting activities (Ogon et al 2001; Iwamoto et al 2004). This however leaves us with the question of what to do with these findings in sports: correct the PSB factors or introduce better management of training and game schedule? 


There is a catch with this concession in regards to management – if the asymmetry/imbalance is severe it is unlikely that manual therapy or even exercise can substantially modify it. On the other hand if the asymmetry/imbalance is minor or moderate it unlikely to contribute to the patient’s LB condition, i.e. in both cases don’t bother treating it…

Summary points:


· The experience of a condition or disease is organised within the biological-psychological dimensions of the individual. The contribution of biomechanical factors are not clear

· Body systems seem to have surplus capacity to allow for asymmetry and imperfections to exist without failure or symptomlogy 

Implications for practice


This lack of association between PSB factors and back pain has far reaching implications to the way we conceptualize musculoskeletal conditions, the clinical examination and the goals / objectives of the techniques and the exercise prescribed.


From the evidence so far many of the clinical examinations assessing PSB factors have no obvious value in explaining why the patient has developed their back condition. It implies that the PSB model and the related clinical examinations are mostly redundant. Furthermore, there is compelling evidence that the PSB model may take us further away from understanding the causes of back pain. It has been consistently demonstrated that lower back pain recurrences, chronicity or disability can be better predicted from assessing biological, psychological and social factors (Carragee et al 2006). For example, about 45-55% of LBP conditions are attributed to hereditary factors (Battié 1995 & 2007; MacGregorn et at 2004; Videman et al 2006 & 2009; Paassilta et al 2001; Valdes et al 2005; Battié et al 2009; Videman, 2009). Several studies have shown that as much as 80% of serious LBP events and 93% of LBP disability events can be better predicted by biopsychosocial factors such as age, gender, abnormal psychometric testing, smoking and compensation issues (Carragee et al 2006). In contrast, it is difficult to find any studies that identify predisposing structural factors for LBP, despite several decades of research into this condition (Bakker et al 2009).

The lack of association between PSB factors and LBP has also important implications to what we aim to achieve and choice of techniques and exercise used to manage the condition. We can no longer justify the use manual techniques to readjust, correct or balance-out the misaligned structure. There is an urgent need to redefine what the therapeutic goals are, beyond relieving the patient’s symptoms, e.g. is there any value in providing long-term maintenance/preventative treatments for asymptomatic individuals?

In a prospective study using MRI scans it was demonstrated that recurrences of back pain over a period of five years were not associated with any progressive spinal damage (Carragee et al 2006). Individuals were experiencing periods of pain and symptomatic recovery although their spinal condition remained unchanged. This is a regular phenomenon where a condition will exhibit natural variation around a certain symptomatic mean. Closer to that mean the individual will experience periods of symptomatic quiescence (Streiner, 2001; Hartman, 2009). This implies that the therapeutic ideal of a “cure” may not be possible, as the underlying condition could still be present but is asymptomatic. Perhaps research and treatment should be directed towards finding better approaches to provide symptomatic relief during periods of pain as well as increasing the patient’s participation in social, occupational and recreational activities (Waddell et al 2008; Kendall et al 2009). This attitude may be more realistic than the idealized clinical aspiration to provide a permanent cure by correcting PSB factors.

Finally and more complex is the therapists’ education in the various manual and physical therapies where the PSB model is dominant. If this model is taken out what is the alternative clinical model and who is capable of teaching it?

A Process Approach


A clinical alternative to the PSB model is a Process Approach model. In this approach the aim is to identify the processes underlying the patient’s condition and provide the stimulation / signals / management / care that will support / assist / facilitate change. This approach has been extensively discussed in Lederman E, 2005 and will be discussed in a future article.


Summary and conclusion points:


· Postural, structural and biomechanical asymmetries and imperfections are normal variations – not a pathology


· Neuromuscular and motor control variations are also normal.


· The body has surplus capacity to tolerate such variation without loss to normal function or development of symptomatic conditions


· Pathomechanics does not determine symptomlogy


· Symptomatic processes are associated with biological not mechanical process


· There is no relationship between the pre-existing PSB factors and back pain


· Correcting all PSB factors is not clinically attainable and is unlikely to change the future course of a lower back condition


· This conclusion is probably true for most common musculoskeletal conditions elsewhere in the body (e.g. neck pain)
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Figures:


Fig. 1 – Many postural-structural-bimechanical (PSB) factors have failed to show an association with lower back pain

Fig. 2 – differences between mechanical and biological system in regards to surplus and tolerance. A. Mechanical system often has a set range with little tolerance before failure. B. Biological systems and processes often have a wide physiological range, less defined end range and a large potential adaptive range. C. In mechanical systems events that exceed the system’s range and tolerance often result in damage and progressive failure. 

In biological systems overloading can result in two possibilities:

D. Acute overloading will result in damage and eventual repair. E. Chronic overloading often results in adaptation and expension of the physiological range 
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Summary One of the major problems in modern medicine is to find remedies for the group of people with chronic
pain syndromes. Low back pain is one of the most frequent syndromes and perhaps the most invalidating of all of them.
Chronic pain seems to develop through several pathways affecting the spinal cord and the brain: (1) neuro-anatomical
reorganisation, (2) neuro-physiological changes, and (3) activation of glia cells (immune reaction in the central nervous
system). Although all of these pathways seem to provide a (partial) plausible explanation for chronic pain, treatments
influencing these pathways often fail to alleviate chronic pain patients. This could be because of the probability that
chronic pain develops by all three mechanisms of disease. A treatment influencing just one of these mechanisms can
only be partially successful. Other factors that seem to contribute to the development of chronic pain are
psychosocial. Fear, attention and anxiety are part of the chronic pain syndrome being cause or consequence. The three
pathways and the psycho-emotional factors constitute a psycho-neuro-immunological substrate for chronic pain
syndromes; a substrate which resembles the substrate for phantom pain and functional invalidity after stroke. Both
phantom pain and functional invalidity are considered non-use syndromes. The similarity of the substrate of both these
two neurological disorders and chronic pain makes it reasonable to consider chronic pain a non-use disease (the
hypothesis).


To test this hypothesis, we developed a ‘‘paradoxal pain therapy’’. A therapy which combines the constraint induced
movement therapy and strategies to dissociate pain from conditioning factors like fear, anxiety and attention. The aim
of the therapy is to establish a behaviour perpendicular on the pathological pain-behaviour. Clinically, the treatment
seems promising, although we just have preliminary results. Further clinical and laboratory studies are needed to
measure eventual changes at neuro-anatomical and neuro-psychological level using modern neuro-imaging instruments
(PET, SPECT, fMRI). Randomised clinical trials should be carried out to test our hypothesis for all-day use in clinical
practice. The hypothesis: chronic pain is a non-use disease produced by psycho-emotional factors like fear, attention
and anxiety. Optimal treatment should be based on physiological use, and dissociation of pain and the mentioned
psycho-emotional factors. Paradoxal pain therapy could serve these treatment conditions.
!c 2006 Published by Elsevier Ltd.


Introduction


Finding remedies for patients with chronic pain is
one of the most difficult and at the same time
one of the most intruding objectives of modern sci-
entific investigation. The last decade has brought a
lot of new insides in the mechanisms of disease for
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people with chronic pain syndrome. Neurological
imaging techniques like positron evoked tomogra-
phy (PET) and functional MRI (fMRI) have made it
possible to visualise changes at neurological, histo-
logical and immunological level. Resuming the re-
sults of the most revealing work of the last
decade [1–3] it seems obvious that mechanisms
of disease for developing chronic pain include:


1. Neuro-anatomical reorganisation in the spinal
cord and the brain.


2. Neuro-physiological changes in the spinal cord
and the brain.


3. Activation of glia cells (immune reaction in the
central nervous system).


Craig et al. [2,4] have developed a reasonable
amount of evidence that pain is an efferent homeo-
static feeling produced as a reaction on labelled
line interoceptive afferent information. Interocep-
tive afferents transport all kind of information re-


lated to changes of the homeostasis, ranging from
tissue damage to hypoxia and acidosis. The intero-
ceptive afferents enter the spinal cord via lamina
I neurons (in the so called heat-pinch-cold neurons),
cross to the other side of the spinal cord and ascend
as a spinothalamic tract through homeostatic cen-
tres in the brain stem and thalamus, ending up in
the insular cortex and gyrus cingularis. Their theory
is that chronic pain is caused by central sensitisat-
ion of the so called ‘‘neuromatrix of homeostasis’’
and involves neuro-anatomical and neuro-physio-
logical pathways. For an excellent review of la-
belled line interoceptive afferents and pain, I
would like to refer to [5].


Wieseler-Frank et al. [6,7] describe chronic pain
as a process of activation of glia cells in the spinal
cord. Glia cells (microglia and astrocytes) normally
exhibit minor (astrocytes) or no activity (microglia)
in physiological circumstances. Several factors,
like long term use of morphine, virus, trauma and
ischemia, can activate glia cells (Fig. 1). Once glia


Figure 1 Glia-cell activation as a direct cause for enhanced activity of excitatory neurons in the spinal cord,
provoking a pain sensation. Interoceptive afferents can be activated by a great deal of peripheral homeostatic
imbalances. All of them can activate glia cells in lamina I of the spinal cord. Glia cell activation can continue with
absence of the initial activator.
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cells are activated they produce pro-inflammatory
cytokines like interleukin 6 (IL6), interleukin 1
(IL1) and tumor necrosis factor alpha (TNFa). These
substances are able to activate excitatory neurons
in the spinal cord responsible for afferent pain
(interoceptive) transmission. Chronic activation of
glia cells can produce long term changes in neuro-
nal activity in spinal cord and brain neurons respon-
sible for pain transmission; changes which could be
responsible for the development of chronic pain
syndromes.


Results of clinical trials using antagonistic
drugs of pro-inflammatory cytokines (glia-modula-
tor) show that these kind of treatments are
promising for people with chronic pain syndromes
[8–11].


Current treatment of patients with chronic pain
syndrome is based on the neuro-immunological
pathways of developing chronic pain. Tricyclic
antidepressants [12,13], gabapentin and morphine
[14] are the most frequently used drugs combined
with anti-inflammatory drugs (NSAID), glia-modula-
tor drugs and cognitive psychotherapy. Effective-
ness of these treatments has been proven,
although there still is a group of non-reacting pa-
tients, and secondary effects of pain-drugs are
considerable.


For these reasons we have developed a new
therapy for patients with chronic pain based on
the similarity of the scientific substrate of both
phantom pain and chronic pain [15,16]. Phantom
pain is considered a non-use syndrome. If chronic
pain patients present a similar substrate as pa-
tients with non-use syndromes, than chronic pain
could also be considered a non-use syndrome. If
so then:


First Chronic pain patients should hardly use
there affected part of the body;


Second Constraint induced use of the affected
part of their body should change the pain
intensity and function and;


Third Deep learning and massive training of the
affected part of the body should provide
a re-reorganisation of neuro-anatomical
structure in the brain and spinal cord.
Neuro-physiological changes should
include neurotransmitters and glia-cell
activation.


The theory


People with chronic pain tend to ‘‘fly’’ from their
affected part of the body. Fear for pain and more


damage seems to be the mayor reason for this part
of the typical pain-behaviour [17–20]. Other pain-
behaviour characteristics are anxiety and continu-
ous focusing on the pain. Fear, anxiety and chronic
focusing can be considered ‘‘homeostatic feeling’’.
All these homeostatic feeling activate the so called
interoceptive cortex (insular cortex) and the gyrus
cingularis [4,5]. When fear, anxiety, pain and pain-
focusing activate the interoceptive cortex at the
same time, in the end they will be neurologically
connected:


‘‘When two neurons fire together they wire
together and if they don’t they won’t’’


The described process of classical and operant
conditioning will lead to the typical neuro-psycho-
logical substrate for chronic pain patients:


There is no pain without fear [21];
There is no pain without anxiety [21];
There is no pain without attention [22] and;
There is no pain without gain [21].


This pain-behaviour reduces the use of the af-
fected area. Reduced or non-use of a part of the
body results in a neuro-anatomical reorganisation
in various parts of the brain [15,23]; a situation
similar to patients with phantom pain. Patients
with phantom pain are successfully treated with
constraint induced movement [(CIMT,15,23)]. A
therapy based on limitation of the non-affected
side of the body and massive use (6 h a day) of a
functional prosthesis adapted to the amputated
extremity.


‘‘Paradoxal pain therapy’’ is based on a combi-
nation of CIMT and dissociation-techniques of neu-
ronal connections.


The hypothesis


Chronic pain is a non-use disease provoked by psy-
cho-emotional factors like fear, attention and anx-
iety [25]. Treatment should be based on 1.
physiological use, and 2. on dissociation of pain
and the mentioned psycho-emotional factors.
‘‘Paradoxal pain therapy’’ could serve these treat-
ment conditions.


Paradoxal pain therapy


1. Deep learning therapy.
2. Dissociation-techniques Inform the environ-


ment to ‘‘forget’’ the pain of the affected
patient. Pain-associated behaviour of the
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patient is not rewarded anymore (loss of gain
and attention).


3. Constraint induced use of affected area (from
fearful non-use to relaxed massive use).


4. Illusion technique as an early pain-distraction
strategy.


Ad. 1. Patients are informed about the influence
of emotions (fear, anxiety) and attention
on their pain syndrome. Further informa-
tion is given about the pathways that lead
to the neuro-immunological changes in the
spinal cord and brain [24]. It is important
to state that the patient’s problem is not
a psychological but a neurological prob-
lem. The profound explanation (deep
learning) activates motivational areas in
the brain; areas which belong to the so
called central reward circuit [25]. Several
parts of the central reward circuit are
able to produce a serial of pain-inhibiting
neurotransmitters like endorphins, dopa-
mine and GABA. Activation of these areas
by deep learning enhances pain-killing pro-
cesses and diminishes fear and anxiety by
rational understanding of the pain process.
Deep learning explanation has to be pro-
found and understandable for every indi-
vidual and includes neuro-physiological,
neuro-anatomical and psycho-emotional
pathways related with chronic pain.


Ad. 2. Patient and the direct environment are
informed about the influence of atten-
tion related to pain and pain-behaviour.
Pain-behaviour should be avoided (for
instance, hand supporting the low back in
patients with chronic low back pain) by the
patient and ignored by his/her environment.


Ad. 3. Patient trains her/his affected part of the
body using a massive training program of
difficult motor tasks, cons-
training other parts of the body. The ther-
apist can help to execute the tasks if nec-
essary. Before starting the program the
therapist valorises the actual functions of
the patient. After inventorying the differ-
ent tasks, training begins. The amount of
repetitions depends on resistance declared
by the patient. This means that the patient
and the therapist choose respectively, the
intensity of training and the task. A train-
ing session lasts not more than 60–
90 min. The constraint part of the body
has to be constraint for at least 50% of
wakeful daytime.


Hence, these conditions for constraint
induced movement training in patients
with chronic pain vary compared with the
CIMT for patients with phantom pain or
stroke. The adaptation is based on the fact
that the affected part of the body is still
there and tissue overload has to be avoi-
ded. Studies of Moseley [24] made it clear
that overload can be prevented if the
patient chooses intensity (load, the num-
ber of repetitions, pause between the rep-
etitions and the context in which the task
is executed). The CIMT period duration in
chronic pain patients varies from 8 days
to 14 days. After one month a new training
program starts (if necessary) adapted to
the actual functions of the patient. Task
difficulty depends on function and not on
pain. Task may not provoke fear or anxi-
ety.


Restoration of function is probably the
missing link treating patients with chronic
pain. Current cognitive/behavioural- and
medical therapies to often focus on pain
killing alone [26]. The CIMT recovers nor-
mal function, offering physiological infor-
mation to the brain areas responsible for
interoceptive/homeostatic analysis. These
areas can produce the homeostatic feeling
‘‘pain’’ but would not do so if the informa-
tion, which enters these areas is com-
pletely normal.


Ad. 4. Patients with chronic pain often (almost
always) start a new day focusing on their
pain. ‘‘How will I feel today? Will I be in
agony? This means that although they feel
no pain at that moment, their brain (and
spinal cord) is already occupied with pain
and fear for pain. To prevent this focusing
moment (with a huge impact on pain-condi-
tioning processes) at the beginning of the
day, patients have to carry out a so called
‘‘illusion therapy’’. This therapy (therapy
conditions see frame) has proven its effects
in laboratory investigations of patients with
pain in our clinic. Effects seem to be medi-
ated by changes in endorphin and dopamine
production in the reward circuit of the
brain. Both natural neurotransmitters are
able to regulate neurological activation in
pain transmission neurons [27]. Another
goal is to distract patient’s attention to
the pain, being distraction-therapy one of
the most promising treatments for chronic
pain patients [28–30].
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Illusion therapy


When you wake up in the morning you plan on
doing something you like (for instance; today
I go to the cinema). Planning includes time
(at eight p.m.) and capability of execution.
At last you have to carry out your plan.
Frequency 5 times a week
The same wish can’t be repeated more than 5
times a month (to prevent adaptation).


Discussion and conclusion


Scientific research in the last decades has
brought a lot of new insides in the treatment
of patients suffering chronic pain syndromes.
Current treatments include morphine, tricyclic
antidepressants, anti-inflammatory drugs and cog-
nitive psychotherapy with acceptable results.
However side-effects are considerable and re-
bound effects (more pain after a period of treat-
ment) are frequent. A further problem is that
normal function is not recuperated. The men-
tioned therapies are based upon current knowl-
edge about neurological, immunological and
physiological processes related to chronic pain
syndromes. The theory of our hypothesis is based
upon the same processes; people suffering
chronic pain present changes on neurological,
immunological and physiological levels, which
give a plausible explanation for the persistence
of their pain. These changes seem to be produced
by chronic activity of interoceptive afferents
combined with pain-focusing and conditioning
feelings like fear and anxiety. The ultimate conse-
quence is a lack of use of the affected part of
the body. We think that an optimal therapy for
chronic pain patients should include massive use
of the affected part of the body, eliminating at
the same time the conditioning feeling; leading
to a normalisation of activity and anatomy of
the spinal cord and affected areas in the patient’s
brain. Paradoxal pain therapy could fit these
treatment conditions, although laboratory and
clinical research has to approve its value in all
day clinical practice.
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Letter to the editors


Therapist as operator or interactor? Moving
beyond the technique


We very much enjoyed the excellent article by


Bialosky et al1 regarding the placebo effect in manual


therapy. This is an important article that provides an


opportunity for the physical therapy profession to


reconceptualize the role of the therapist in the


provision of manual treatment.


Most human commerce involves a contractual


nature of agreement to solve a problem. A problem


can be an actual object, or it can be an objectification


of a situation. Hairdressers cut hair. Dentists work on


teeth. Lawyers argue cases.


Some actual object (or objectification of a sub-


jective situation) is involved. The definition of the


object or objectification is made clear, and the parties


who have contracted to solve the problem work


together to solve it.


In manual therapy the objective frequently involves


helping a fellow human with a painful problem, but


the pain experience is complex and incompletely


understood and therefore the actual object in the


contract is not and never has been entirely clear. Pain,


although ubiquitous, is a subjective experience and


has long eluded precise definition.2 Great strides have


been made in recent years in understanding the pain


experience: once thought to be a specific sense or


input to the brain from the body, pain is now


regarded as an output from the brain in response to a


perceived threat.3 This understanding of pain moves


beyond nociception alone and provides a foundation


for understanding the many factors the authors


review in their article.


Traditional instructional books and courses on


manual therapy often refer to the therapist as an


‘operator’. The implication of this terminology is that


the patient is a passive recipient of the manual act.


This seems at odds with not only the common


practice of physical therapy,4 but the balance of


research evidence which favors active over passive


approaches. We feel a more current understanding of


the mechanisms and processes of manual therapy1,5,6


leads naturally to a different understanding of the


therapist’s role – that of an ‘interactor’. This


interactor model7 of manual therapy is consistent


with the authors’ statement that ‘the context of the


treatment including the technique, the provider, the


participant, the environment, and the interaction


between these factors may contribute to patient


outcomes.’ It is precisely this interaction between


various factors that we need to consider, and not


simply the performance of one or more techniques as


an ‘operator.’ We believe this interactive model to


also be scientifically congruent with the emerging


explanatory model of the multifactorial, biopsycho-


social pain experience, the neuromatrix.8


As a result, we feel it is now incumbent upon the


manual therapy community to acknowledge and


embrace factors beyond the performance of a


particular given technique as critical to clinical care,


and to include these considerations in our educa-


tional curricula, research designs, patient education,


and our therapy culture. The authors’ article serves as


an excellent introduction to factors and considera-


tions in manual therapy that are beyond the


technique.


Directly to the subject of technique, the authors


note ‘…spinal thrust manipulation appears to be


more effective than … joint mobilization in some


individuals with low back pain.’ The authors cited the


work of Cleland et al 9 to support that statement.


However, that study did not directly compare


techniques based purely on speed of movement, used


different positioning methods and technique perfor-


mance, and there were (as noted by Dorko10),


‘marked differences in patient-therapist positioning


and context when directly comparing mobilization to


manipulation.’ Consequently Cleland et al’s study


design doesn’t permit us to draw conclusions on the


effectiveness of thrust versus nonthrust manipulation


in general for low back pain – only to compare three


different techniques in one established subgroup. If in


fact there are superior clinical outcomes associated


with the use of a thrust versus a nonthrust


manipulative approach to patient care, we’ve yet to


see evidence of it in the literature, and secondary


analyses of clinical trials (such as those in the cervical


spine11,12) support that contention. In fact, the many


factors and considerations reviewed in the author’s


outstanding paper may help us understand why that


continues to be the case, and why the manual therapy


community needs to move beyond the technique13 to
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progress our foundational science and provide the


best outcomes for our patients.


Diane F. Jacobs PT


Weyburn, Saskatchewan, Canada


Jason L. Silvernail DPT, DSc, FAAOMPT


El Paso, Texas, USA
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A review of the psychotherapeutic ‘common factors’


model and its application in physical therapy: the need


to consider general effects in physical therapy practice


This article explores the common factors model of psy-


chotherapeutic intervention and discusses its relevance for


physical therapy practice. The model provides an expla-


nation for why the effects associated with specific technical


approaches only minimally explain successful psycho-


therapy clinical outcomes. It postulates that factors


common across diverse interventions (i.e. ‘nonspecific’


mechanisms) are responsible for a larger component of


treatment efficacy. We outline the applicability of the


common factors model to physical therapy and provide


supportive evidence from evaluation and prognostic


research on interventions for conditions seen in


musculoskeletal physical therapy practice. The relevancy


and consequences of applying the common factors model


to physical therapy practice and research are discussed. The


continued advance and evolution of the physical therapy


profession requires creative and comprehensive analysis of


all factors impacting clinical effectiveness. Additional


research is needed to more clearly delineate the common


factors that are operational in physical therapy practice and


to measure their relative impact on clinical outcomes.


Keywords: physical therapy, psychotherapy, common


factors model, general effects, nonspecific effects, placebo


effects, contextual theory, literature review, musculo-


skeletal pain, clinical effectiveness.
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Introduction


A challenge faced by physical therapists is choosing treat-


ment interventions that demonstrate both clinical and cost


effectiveness. This is especially true for those treating


musculoskeletal conditions, such as back pain, where


many treatment options are purported to be effective.


Making intervention decisions has become even more


challenging because evidence from clinical trials has


indicated the comparable efficacy of numerous diverse


treatment interventions such as exercise, manipulation,


acupuncture and patient education (1). No individual


treatment paradigm has clearly emerged as pre-eminent


for any particular condition, with all seeming to have a


similar modest degree of impact.


It is compelling that various treatments for musculoskel-


etal conditions have been found equally and moderately


efficacious despite the sometimes radical differences be-


tween them. Differences exist not only in assessment strat-


egies and application but also in foundational treatment


philosophies. The practice of psychotherapy has confronted


a similar issue. Interventions arising from diverse psycho-


therapeutic paradigms, such as psychodynamic or cognitive-


behavioural therapy, have been found to achieve mean-


ingful but comparable clinical effects. Evidence from sys-


tematic reviews of diverse psychotherapy interventions


indicate that factors common across therapies contribute


more to treatment outcomes than effects associated with


specific technical interventions (2, 3). This is the essence of


the ‘common factors’ model in psychotherapy research.


In this article, we will discuss in detail the common


factors model of psychotherapeutic change and highlight


how it is directly relevant and applicable to the manage-


ment of functional limitations because of musculoskeletal


aetiology in physical therapy practice. We will also discuss


the implications of using this model on the future of


practice and research in musculoskeletal physical therapy.
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Common factors model in psychotherapy


As early as 1936, psychotherapy leaders were questioning


how prominent figures in the field could each suggest


they had developed ‘the’ successful treatment theory (4).


The theories were fundamentally different, but when


applied to patients with similar psychopathologies, each


appeared to offer some benefit to patients. Later clinical


trials confirmed that diverse treatment approaches


(e.g. psychoanalytic, cognitive-behavioural) did in fact


result in meaningful but comparable outcomes for pa-


tients with similar conditions such as depression or


anxiety.


Since that time, meta-analytical evaluations have sum-


marised both relative benefit and comparability of effect


across psychotherapeutic interventions spanning the con-


tinuum of counselling systems. Smith and Glass’ (5) 1977


landmark meta-analysis of over 400 controlled trials


illustrated the absolute efficacy of psychotherapy – the


typical psychotherapy client was 75% better off than


untreated individuals. It also illustrated comparable effect


sizes across four theoretical domains: behavioural,


dynamic, ego and humanistic (2, 5). Despite methodolog-


ical limitations in the Smith and Glass’ study, it led to more


refined meta-analyses that addressed the shortcomings


(6–9). Subsequent findings strongly supported this initial


meta-analysis, confirming that psychotherapy treatment


was more effective than control conditions but that the


true difference between effect sizes of individual psycho-


therapy treatments was zero (2). Furthermore, Wampold


noted two other important findings: (i) improved research


methods did not demonstrate increased effect, and (ii)


effect sizes were comparable across both similar and


categorically different treatments. These findings suggest


other mechanisms are responsible for at least a moderate


portion of the positive clinical outcomes and argue against


advocating for one specific intervention or theory above


another.


This has led to two possible pathways or mechanisms of


psychotherapeutic change being described in the literature:


specific effects and general or nonspecific effects. Specific


effects are those associated with specific interventions


unique to certain therapy approaches and are purported to


achieve specific psychological or behavioural changes. The


alternate general effects pathway includes effects associ-


ated with the contextual factors of the clinical encounter.


Contextual factors are those existing outside the specific


intervention and include the therapeutic relationship and


patient characteristics, among others (2, 10). These effect


pathways are illustrated in Fig. 1. It is important to note


that psychotherapy encounters include both specific inter-


ventions and contextual factors, and that one, both or


neither may have an impact during a clinical encounter


(2). It is likely they act synergistically, with contextual


factors enhancing the therapeutic potential of specific


interventions.


After a comprehensive synthesis of the psychotherapy


literature in 1991, Frank and Frank (3) believed the key


question was not which specific psychotherapy interven-


tion was most effective, but rather, what general com-


monalities across the diverse approaches are responsible


for these general clinical effects. In essence, what is the


ideological and practical foundation of all psychotherapy


practice and what are the cornerstones upon which


specific treatment interventions derive their impact?


Furthermore, how can a better understanding of these


common factors allow for a more effective and client-


centred approach to therapy? This line of reasoning pro-


vided the foundation for the ‘common factors’ model of


psychotherapy practice.


Figure 1 Pathways of therapeutic change


in psychotherapy: non-specific and specific


effects.
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The common factors model ‘… proposes that there exists


a set of factors that are common to all (or most) therapies,


however identified and codified, and that these common


factors are responsible for psychotherapeutic benefits


rather than the ingredients specific to the particular the-


ories’ (2: 23) Specific groupings and examples of these


common factors were outlined by Grencavage and


Norcross (see Table 1) (11).


To further illustrate the common factors phenomenon


and the contribution general effects make to psychother-


apy treatment efficacy, Wampold (2) partitioned the vari-


ability attributed to specific interventions (specific effects)


and common factors (general effects). This division is


illustrated in Fig. 2. Wampold estimated the proportion of


variability for specific effects and general effects by syn-


thesising findings from the long history of individual meta-


analyses and the reviews of meta-analyses studying the


effects of various psychotherapeutic factors.


Admittedly, Wampold states that the estimates of vari-


ance are crude and that comparing different sources of


variance is complicated because ‘… the total variance in


studies is a function of the design and the choice of com-


parison’ (2: 207). Nonetheless, the estimate supports the


argument that the common factors model forms the basis


of effective psychotherapy. General effects appear to be


responsible for more than four times the amount of vari-


ance in treatment outcomes, and this finding is consistent


across various interventions (2). Wampold argues that if


specific interventions were in fact remedial, significant


differences in their effectiveness when compared with one


another would be anticipated (2). However, this has not


been observed.


This important influence of general effects led Jerome


Frank (3) to theorise broadly about the healing context


in psychotherapy. Frank defined psychotherapy as the


psychological alleviation of suffering and disability through


interaction with a healing agent (e.g. therapist), resulting


in the transformation of an individual’s beliefs and atti-


tudes (3). This perspective expands beyond contemporary


Western psychotherapy’s empirical and theoretical focus to


include religiomagical and rhetorical psychological heal-


ing. His definition also included individuals suffering from


physical illnesses and the health professionals who help


them. He postulated that the rehabilitation of physical


disability invariably involves addressing emotional and


cognitive consequences (3).


With this broad perspective, Frank proposed that com-


mon factors exist across all forms of contemporary, cultural


and disciplinary scenarios that require psychotherapeutic


engagement. His conceptual framework includes four


common features: (i) an emotionally charged confiding


relationship with a helper, (ii) a healing setting where


there is belief the therapist can help and is acting in the


client’s best interests, (iii) a rationale, conceptual scheme


or myth that plausibly explains the symptoms and pre-


scribes a procedure for resolving the symptoms, (iv) a ritual


or procedure that requires active participation of both


patient and therapist and is believed by both to be the


means of restoring health. In assessing Grencavage and


Norcross’ common factors (see Table 1), it is apparent that


they fall to some degree within Frank’s contextual theory


of psychotherapy. It could also be argued that these psy-


chotherapeutic tenets resonate with physical therapy


clinical encounters.


Wampold (2) described the relationship between


Grencavage and Norcross’ (11) common factors and


Frank’s common factors (i.e. tenets) that compose the


contextual theory. He states that Grencavage and Norcross’


common factors cross all (or most) psychotherapy


encounters, and each makes an individual contribution to


Table 1 Grencavage and Norcross’ common factors as identified from the (psychotherapy) literature


Superordinate common


factor categorya Individual commonalities (listed in rank order from most frequently to least frequently reported)


Change processesb Opportunity for catharsis or ventilation; acquisition and practice of new behaviours; provision of rationale; foster


insight/awareness; emotional and interpersonal learning; feedback/reality testing


Therapist qualities General positive descriptors; cultivates hope or enhances expectations; warmth or positive regard; empathetic


understanding; socially sanctioned healer; acceptance


Relationship elements Development of alliance-relationship (general); engagement; transference


Treatment structures Use of technique or rituals; focus on ‘inner world’ and exploration of emotional issues; adherence to theory; a


healing setting; there are participants/an interaction; communication (verbal, nonverbal); explanation of therapy


and participants’ roles


Client characteristics Positive expectation such as hope or faith; distressed or incongruent client; patient actively seeks help


Table created from findings provided by Grencavage and Norcross (11). Published by the American Psychology Association. Reprinted with permission.
aSuperordinate common factor categories are listed in order of raw frequency, from most to least frequently proposed in the literature as identified by


Grencavage and Norcross (11).
bOnly the six most frequent commonalities found by Grencavage and Norcross (11) are presented here; there were 16 commonalities in total noted in


the original article.
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outcome, but in isolation, they do not elicit change. The


common factors become active within the healing context


as outlined by Frank’s four tenets. Wampold argues that


these over-arching tenets are meta-theoretical (2).


Although no longer seen as the primary curative factor


of psychotherapy encounters, the role of specific inter-


ventions is still considered integral within Frank’s common


factors model (3). Although integral, the success of tech-


niques is seen as dependent on the sense of alliance the


client has with the practitioner (3). The process of com-


bining therapist knowledge and expertise with collabora-


tive goal setting and treatment planning (12) is supported


through negotiating these contextual factors, which


expands the specific intervention’s therapeutic potential.


This is consistent with the modern evidence-based medi-


cine model that integrates research evidence with therapist


clinical expertise and patient values.


In summary, research in psychotherapy strongly sug-


gests that comparable outcomes achieved with diverse


interventions are most likely because of general treatment


effects arising from factors common across therapies.


Quantitative research has identified that common factors


such as the therapeutic alliance have a larger influence on


clinical outcomes than effects arising from specific treat-


ment interventions. Additionally, from a psychotherapy


perspective, specific interventions will not be fully effective


without contribution from the common factors. We will


now outline the literature that supports applying the


common factors model to physical therapy.


Evidence for common factors in physical therapy


The complaints and conditions treated by physical thera-


pists and psychotherapists can differ significantly.


Although direct comparisons between the two disciplines


cannot be based on the treatment of specific conditions or


treatments, the disciplines can be compared in relation to


the outcome patterns of the specific treatments for various


conditions. The comparison of the outcome patterns in


each discipline will form the argument for proposing a


common factors model specific to physical therapy.


Physical therapy has traditionally been guided by a


medical model, which assumes that health conditions can


be reduced to an identifiable cause and alleviated through


the application of appropriate specific interventions (13–


15). Researchers have attempted to quantify the specific


effects of various interventions used in physical therapy,


but results in some areas of practice have been very similar


to results seen in studies of psychotherapy. Very different


interventions achieve comparable results when applied to


patients with similar conditions. We will review some


evaluative evidence indicating that factors common across


therapies may be responsible for general effects in physical


therapy.


Evidence from intervention studies


Functional limitations because of musculoskeletal aetiol-


ogy are commonly treated in physical therapy practice.


Much evaluation research has been conducted on patients


with back pain, one of the most common conditions seen


in physical therapy practice. Synthesising this research has


resulted in the development of many evidence-based


guidelines, but consistently no individual treatment has


been recommended as clearly superior to any other (16).


While at least one previously common intervention (bed


rest) has been shown to be ineffective, other specific


interventions including manipulation, exercise, behavio-


ural treatment approaches and educational strategies have


been found comparably effective. Keller et al. (1) com-


pleted a meta-analysis of randomised controlled trials


comparing exercise, behavioural therapy, manipulation,


TENS, acupuncture, nonsteroidal anti-inflammatory drugs


and muscle relaxants in terms of their treatment effect


sizes relative to no treatment for management of both


acute and chronic low back pain. From the 47 studies


meeting their inclusion criteria, they found effect sizes


were consistently comparable across these various


treatments for both the acute and chronic conditions.


Limitations noted by the authors included poor quality


studies and heterogeneity within the diagnosis of non-


specific low back pain (1).


More recently, Machado et al.’s (17) meta-analysis of 76


randomised controlled trials also found low to moderate


effect sizes for the analgesic effects of treatments addressing


acute or chronic nonspecific low back pain. Their meta-


analysis differed from Keller et al.’s (1) by including 27


treatments not included in Keller et al.’s study, such as


General effects
70% (minimum value) 


Unexplained variance
(although not due to


specific effects)
22%


Specific effects
8% (maximum value)


Figure 2 Partitioned variance in treatment outcomes explained by


specific and general or non-specific effects of psychotherapy


interventions. Adapted from Wampold (2: 209).
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analgesic and anti-depressant medications (17). Machado


et al. also only included studies using placebo controls and


excluded studies using contemporary treatments as con-


trols, such as education materials and massage (17). The


authors suggest that these refinements resulted in a more


accurate estimate of effect. Factors that may have


contributed to an underestimation of effect sizes include


heterogeneity of populations and pain as the out-


come measure (17). The study was also limited to one out-


come measure, which may not be considered a


comprehensive portrayal of treatment effect (17). However,


the results from these meta-analyses are intriguing, despite


some inevitable methodological limitations. While these


studies are not immune to potential bias, especially because


of difficulties blinding subjects to the particular treatment


they are receiving, as well as difficulties in measuring pain


and disability outcomes, the consistent findings across


interventions, settings and populations give some confi-


dence in the validity of results. It should be noted that the


quality of these studies was not systematically evaluated and


confidence would be strengthened with a more systematic


appraisal of study quality.


Similar to evidence from psychotherapy research, it


appears that divergent interventions with different


theoretical underpinnings and anticipated specific treat-


ment effects result in comparable clinical outcomes. In fact,


even interventions tailored to address broader biopsycho-


social factors have found only modestly improved results


when compared with traditional exercise-based physical


therapy (18–21). The current evidence provides little upport


for choosing one approach over another. More critically, the


evidence provides little support for any of the theories


underlying these different therapeutic modalities. It is quite


likely that at least a component of the positive outcomes are


the result of general effects arising from the common ther-


apeutic factors, in addition to any specific effects from the


interventions. As is the case in psychotherapy, specific


interventions are fundamental to the therapeutic process


but are likely augmented and enhanced by positive


contributions from the common factors.


Evidence from prognostic studies


The prognostic value of psychosocial factors in the man-


agement of nonspecific musculoskeletal pain also provides


evidence for common factors in physical therapy. The


therapeutic alliance, or therapeutic relationship, is a psy-


chotherapy common factor identified by Grencavage and


Norcross (11). The therapeutic alliance has been consid-


ered the ‘quintessential integrative variable’ (22) and seen


as a cornerstone of robust therapeutic outcomes across


many divergent psychotherapy systems (2, 23–25). Bor-


din’s (26) conceptualisation of the alliance as ‘bond, goals


and tasks’ has been referenced in physical therapy (27),


nursing (28), and medical research (29).


Although less attention has been given to the thera-


peutic alliance in physical therapy, Hall et al. (30) re-


cently completed a systematic review evaluating the


association between the therapeutic alliance and treat-


ment outcomes in physical rehabilitation. Findings con-


sistently (12/13 studies) showed an association between


therapeutic alliance and positive outcomes including pain,


treatment adherence, global assessment of physical health


and ability to perform activities of daily living (30). Six


studies in the review involved patients with musculo-


skeletal conditions and demonstrated positive correlations


between therapeutic alliance and rehabilitation outcomes.


Moreover, these positive correlations were consistent in


studies that identified physical therapists as the primary


treatment provider. Some methodological flaws were


noted including difficulty in defining and validly mea-


suring alliance. The therapeutic alliance in physical


therapy is often evaluated using psychotherapy self-report


tools (30) or as subscales developed within other con-


structs such as satisfaction (31) and rehabilitation expec-


tations of back pain clients (27). However, the positive


trend between quality of therapeutic relationship and


treatment outcome is notable.


The relationship between patient expectations of a spe-


cific treatment’s benefit and the impact these expectations


have on outcomes has also been an area of growing


interest in musculoskeletal rehabilitation. This relationship


was illustrated by Kalauokalani et al. (32) in a secondary


analysis of data from a randomised controlled trial com-


paring acupuncture, massage and self-care material (con-


trol group) for chronic low back pain. They hypothesised


that the patients’ expectations for benefit from the specific


treatment (acupuncture and massage) would be associated


with improved functional outcomes. After adjusting for


baseline characteristics, Kalauokalani et al. (32) found that


patients who had higher expectations for the specific


treatment they received (acupuncture or massage) were


five times more likely to demonstrate improvement. Fur-


thermore, improvement was greater when there was a


positive expectation attached to either massage or acu-


puncture and that specific treatment was received. In other


words, a patient who reported higher expectations for


massage and was randomised to the massage group was


more likely to report greater improvement. Findings


suggest that patient beliefs and expectations, another


psychotherapy common factor, may influence clinical


outcomes.


Common factors and the placebo response


The concept of patient expectation leads to a consideration


of the placebo response, which has been given more


attention in physical therapy over the last decade (33,


34).The placebo response equates to general effects


described by Wampold (2). It can be defined as the
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psychological and physiological effects produced by the


context surrounding the patient (35). The context can


include one or multiple mechanisms and characteristics


(e.g. expectancy, conditioning, social observation and


patient–practitioner relationship) (35–38), which can


interact to effect multiple systems (e.g. endogenous opioid,


limbic, immune, endocrine and cardiorespiratory) (35, 36)


to have both psychological and neurobiological effects. In


essence, it is the effect produced by factors that are inci-


dental to a specific treatment, in contrast to the effect


produced by a specific treatment (39).


The placebo literature supports the common factors


model by drawing attention to the potential impact of


contextual factors on medical outcomes. The combination


of evaluative and neurobiological evidence demonstrates


the placebo response is compelling and lends credibility


to the argument that the context matters (35–38, 40).


However, the common factors model and the placebo


response are not equivalent by definition. The common


factors model is a broad model that makes two claims: (i)


that there are factors common to all (or most) inter-


ventions and (ii) the factors have therapeutic value


greater than that of specific interventions (2). Incidental


aspects (e.g. expectancy) are grouped into broader cate-


gories (e.g. client characteristics) and these categories are


common across all therapies. The definition of the pla-


cebo response does not enlist broad categories that re-


main constant across all interventions. For example, it


cannot be said that social observation (i.e. the behaviour


of a demonstrator changing the behaviour of an ob-


server) is a broad category or is common across all


therapeutic encounters. Furthermore, the placebo effect


is just that – an effect. It is not the incidental factors


themselves, but the effect produced by incidental factors.


The major objective of this article is to illustrate not only


that there are broad factors (e.g. patient characteristics


and client characteristics) that have potential to impact


clinical outcomes, but also to reinforce that all of these


factors are common to all (or most) physical therapy


encounters.


Common factors in physical therapy


We propose there is a set of potential common factors


within physical therapy and suggest they parallel the


common factors in psychotherapy, at least in part (see


Table 2). Guided by the psychotherapy common factors


and drawing upon our clinical experience in physical


therapy, we purposively identified apparent similarities


between physical therapy and psychotherapy factors while


reviewing the literature for this article. Examples of factors


that appear to influence physical therapy outcomes


include client expectations (32), client satisfaction (41–43),


physical therapist beliefs (44), therapeutic relationship


(45–48), physical therapist pain beliefs (49) and provision


of feedback (50). These closely overlap the psychotherapy


common factors.


The preliminary table of physical therapy common fac-


tors we have proposed is not comprehensive or systemat-


ically derived and requires further refinement. Yet, these


similarities are compelling and support our hypothesis that


a common factors model could be constructed in physical


therapy. A systematic review of the literature is necessary


to comprehensively identify all physical therapy common


factors, and further research will be needed to measure


their relative impact on clinical outcomes. This is an


essential next step in evaluating and appraising the liter-


ature related to the contribution of the common factors’ to


physical therapy outcomes.


Implications – using models and theory to guide
practice and research


Using models and theory developed in other professions


to inform inquiry in physical therapy is appropriate (51).


While support for a physical therapy common factors


model is not as developed as in psychotherapy, we have


highlighted some high quality musculoskeletal evaluation


and prognostic evidence that supports considering such a


model by illustrating the modest and comparable efficacy


of physical therapy treatment approaches. The next logi-


Table 2 Proposed common factors in physical therapy identified by the authorsa


Superordinate common factor category Individual commonalities


Change processes Teaching and educating; provision of plausible diagnosis, treatment plan and self-management


strategies; collaboration/goal setting; provision of positive feedback to client


Therapist qualities Professional; knowledgeable and skilled; warm; empathetic; therapist pain perceptions and beliefs


Relationship elements Quality of patient–therapist interaction (general); therapist listens; therapist provides explanations;


engagement or time spent with client


Treatment structures Use of techniques


Client characteristics Positive expectation about specific treatment; psychosocial factors; perceived helplessness


aAuthors’ interpretation of a proposed common factors table for physical therapy from a portion of the literature (31, 40, 42–48) reviewed for this


article. Based on the superordinate categories of common factors identified by Grencavage and Norcross (11).
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cal step is to fully develop such a model for physical


therapy.


Developing a full common factors model for physical


therapy would involve three tasks. First, appropriate cat-


egories of common factors specific to physical therapy


would be identified. These categories could be the same as


those in psychotherapy, although changes may be


necessary to represent the physical therapy clinical


environment. These categories would contain the


identified individual factors (e.g. self-efficacy within the


client characteristic category). Second, it is necessary to


estimate the relative impact of common factors and general


effects on outcomes within physical therapy (2). The


common factors model, as described by Wampold,


specifically outlines that effects from common factors have


greater impact than effects from specific interventions. This


relationship needs to be examined in physical therapy.


Third, inter-relationships between the common factor


categories need to be explored. For example, what are the


associations between therapist qualities and relationship


elements? Do they enhance one another, and if so, how?


Given the previously highlighted similarities between


physical therapy and psychotherapy, using a common


factors model in physical therapy may enhance physical


therapists’ clinical abilities and advance knowledge within


the profession. In essence, the common factors model is


similar to the evidence-based practice model where


research evidence regarding specific interventions is inte-


grated with therapist clinical expertise and patient values


(52). However, the common factors model provides a


broader foundation for considering contextual factors that


is lacking in the evidence-based practice model. Using a


physical therapy common factors model in practice and


research could assist in: (i) addressing clinical complexity;


(ii) facilitating application of holistic perspectives; (iii)


advancing knowledge through models and theory.


Addressing clinical complexity


Rehabilitation is a complex phenomenon involving both


individual and social elements. Physical therapists inte-


grate various forms of information within patient-centred


and biopsychosocial models. Researchers are also asked to


provide evidence and explanations for treatment effec-


tiveness within the complex clinical environment. In turn,


their findings are supposed to pragmatically help clinicians


provide better care. A decision-making process in both


practice and research requires structure to derive practical


meaning from this clinical complexity.


Models and theories help explain phenomena by pro-


viding an overarching schema for organising knowledge


into functional concepts. Explanations guide questions,


interpretations and actions, which can result in more


thorough and effective research and treatment approaches.


Categorising important clinical elements reduces the like-


lihood of being overwhelmed when simultaneously pro-


cessing multiple pieces of information. Both can guide


evaluations by providing an outline to help systematically


identify factors impacting complex phenomena (53).


Using a common factors model in musculoskeletal


physical therapy could clarify the complexity of clinical


practice. An individual’s rehabilitation process cannot be


reduced to individual components, be they individual


incidental aspects such as expectancy or self-efficacy, or


specific treatments such as manual therapy or exercise.


The model would provide the common broad categories for


therapists to organise in-coming psychosocial information


from the assessment. The model would also provide clini-


cians with a ‘therapeutic lens’ to view the clinical


encounter. Because all of the factors are common, the


clinician would expect them to contribute to the clinical


encounter in some capacity. Such a model would help


clinicians simplify the context resulting in more practical


consideration and integration of psychosocial elements


into treatment by identifying appropriate objectives and


pragmatic actions. Additionally, because the factors are


common regardless of theory or technique, they will have


meaning to physical therapists using interventions span-


ning a broad philosophical continuum, including different


biopsychosocial interventions stemming from cognitive-


behavioural (18–21) and humanistic (54) perspectives.


Researchers would also benefit from outlining a com-


mon factors model. Such a model would provide important


information about existing psychosocial knowledge and


knowledge gaps. A model in physical therapy would syn-


thesise psychosocial knowledge vs. isolating pockets of


knowledge on specific topics. Combining these different


yet common areas of knowledge could stimulate new


questions that deepen understanding of existing common


factors and facilitate innovative biopsychosocial research.


Facilitating application of holistic perspectives


Using a common factors model would imply that practicing


therapists focus as much on contextual factors, such as


client characteristics and the therapeutic relationship, as


they do on successfully choosing and applying specific


interventions. The literature reviewed in this article illus-


trates that specific treatments used in musculoskeletal


physical therapy are only modestly and equally effective.


The statement implies that reducing rehabilitation clinical


encounters to diagnosis and treatment may limit clinical


effectiveness if specific treatments are the main focus of the


clinical encounter. In other words, the medical model has


limited application in the rehabilitation setting and a more


holistic view of the rehabilitation process is needed.


Although this is not a new statement, integrating the


psychosocial domain in a practical and transparent fashion


has been challenging. For example, Engel’s (55) biopsy-


chosocial model has been in existence for three decades,
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yet it’s applicability in the clinical setting has been ques-


tioned (56). Engel’s model has been described as ‘abstract’


(56), and’… lacking operationalisation… ‘(57). It has also


been suggested that it is difficult for clinicians to deviate


from an injury or disease-based model (56). There are


numerous factors that impact physical therapists’ ability to


integrate psychosocial elements into treatment, one being


the absence of a model that represents the domain’s scope


in a detailed and digestible format. A common factors


model, in complementing the broader biopsychosocial


model, would help to clarify pertinent psychosocial ele-


ments. Employing a valid model could also substantiate the


impact of the psychosocial domain. It substantiates impact


not only to clinicians, but also to clients and third party


payers. Models communicate complexity. A clear model


would help physical therapists communicate this domain


to clients, other health care professionals and third party


payers.


Researchers and clinicians would benefit from a model


that more explicitly outlines the psychosocial component of


biopsychosocial models. Current models used in physical


therapy that are consistent with biopsychosocial principles


include the evidence-based practice model (52, 58), the


client-oriented research and evaluation (CORE) model


(59), and the international classification of functioning,


disability and health classification framework (60). These


models provide broad guidance for acknowledging clini-


cally relevant contextual factors such as therapeutic skill,


the therapeutic alliance and client values. However, specific


details on the contextual factors and how they interact to


influence outcomes are lacking. This specificity is necessary


for helping clinicians and researchers to recognise and


organise the multiple factors impacting the clinical


encounter. This would promote research into specific


common factors (e.g. self-efficacy) as well as relationships


between common factors, developing understanding


beyond isolated pockets of research. Yet, because the effects


of specific interventions are integral to the therapeutic


process, the synergistic impact of common factors and spe-


cific interventions will also be an essential area of explora-


tion. Developing a theory of the rehabilitation process in


physical therapy will rely on exploring these relationships.


Advancing knowledge through models and theory


The development of any profession relies upon its ability


to generate and apply theory (61). It has been suggested


that the field of rehabilitation is atheoretical (62) and that


this approach isolates findings, thereby limiting their


application to clinical practice (63, 64). Furthermore, an


isolation of findings can also limit the coherent and rich


growth of disciplinary knowledge. Models and theories


drive the questions that refine and develop relevant


knowledge.


Research knowledge must also be translated into clinical


practice. The common factors model complements and


provides additional detail on the ‘psychosocial’ aspect of


the broader biopsychosocial model, enhancing the bio-


psychosocial model’s applicability in research and practice.


A common factors model could provide a common starting


point and language between clinicians and researchers.


Models that make sense to researchers and clinicians can


provide information in a format that clinicians can inte-


grate and can help researchers develop clinically relevant


questions.


Conclusion


We have explored the common factors model of psycho-


therapy and its relevance to physical therapy practice.


Comparable to psychotherapy, evidence from intervention


and prognostic studies illustrating the modest and com-


parable efficacy of physical therapy treatment approaches


indicates that positive clinical outcomes can be explained


at least in part by the action of nonspecific factors. As


extremely diverse therapies with different theoretical


underpinnings achieve comparable results when applied to


similar patients, it is likely that factors common across


therapies are responsible for these outcomes. The common


factors theory has implications for physical therapy prac-


tice and research. Additional research is needed to more


clearly define the common factors operational in physical


therapy practice and to evaluate impact on clinical out-


comes.
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