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ABSTRACT
The experience of pain is multidimensional. Biological, psychological and social
factors combine to inform the experience of pain. This bio-psychosocial view has
become popular given shortcomings of the pervasive medical model in accounting
for pain persistence in conditions such as whiplash associated disorder (WAD).
However, the majority of research has examined components of this model
separately. Furthermore, important pain beliefs have not been explored in the
context of WAD. In order to better understand the experience of WAD, the
objective of this thesis was to examine the experience of WAD-related pain
beliefs with a pluralist and integrated approach. Biological and social factors are
investigated in relation to WAD-related pain beliefs using multiple methods
reflecting the multidimensional experience of pain.

Three chapters principally addressed the objective of the thesis. In chapter two, a
narrative review of nocebo hyperalgesia is presented illustrating the biological
effects of belief. Neurochemical and neuroanatomical changes were shown to
coincide with altered or manipulated expectations of pain. In chapter three, WADrelated pain beliefs were examined in a longitudinal mixed-method study.
Initially, beliefs are explored quantitatively then more deeply with a qualitative
methodology. This qualitative piece illuminated a shared inter-subjective meaning
of WAD-related pain beliefs reflecting a desire to be cured or fixed. This overarching theme underscores an adaptive perspective of pain early after WAD, but
becomes maladaptive as pain persists. In chapter four, the prognostic value of, and

inter-relationships among, beliefs was examined. WAD-related pain beliefs were
found to be related to catastrophizing, which is consistent with theoretical
assertions relating pain and catastrophizing. In addition, early WAD-related
beliefs pertaining to negative expectations, catastrophizing and mystery were
associated with future pain and disability. Finally, considering data collection
challenges in longitudinal observation studies, chapter five was devoted to
exploring these issues and proposing recommendations for future studies.

This thesis builds on growing literature highlighting the importance of cognitive
factors shaping the experience of WAD. More importantly, by examining WADrelated pain beliefs from divergent perspectives the multi-dimensional nature of
pain is highlighted. This pluralist approach supports the use of multiple
approaches to examining pain within a study or research program.
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CHAPTER 1
Introduction
1.1.

Overview

Meaning is intrinsic to human pain.1 Although a banal statement, the implications
are vast. It implies context is inseparable from pain. Cartesian dualism suggests
the opposite: pain is of direct consequence of nociception. Despite this notion
being consistently refuted,2,3 it remains a pervasive belief.4 Nociception means
nothing beyond the transmission of noxious stimuli. It is not until nociception
reaches the complex web of neurons within the brain containing everything we
know to comprise context (e.g. the self, culture, past experience, belief, etc. both
situational and global) does nociception become something perceptible. Thus,
nociception is neither necessary nor sufficient to produce pain.5 A variety of
factors including biology, psychology and context determine whether pain is
experienced. As will be demonstrated throughout this thesis, meaning is
intertwined with biology, psychology and context.

Though meaning is difficult to characterize, it could be defined as something that
connects things; it is a mental representation of possible associations among
things, events and relationships.6(p.15) Thus, we might typify the meaning of pain
as the mental representation of possible relationships among nociception and all
things that comprise context. Pain is therefore individual, yet socially determined.
This is supported by literature examining pain across race, gender and culture. For
example,

African-Americans

have

demonstrated

greater

sensitivity

to

experimental painful stimuli compared to non-Hispanic Caucasians.7,8 Females
tend to report more frequent and intense pain compared to men.9 In Whiplash
associated disorders (WAD), the experience of pain is thought to be influenced by
varied personal and societal factors.10
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As much as meaning is argued as indispensable, it is also difficult to contemplate
its relevance in the context of the pervasive and dogmatic11 medical model. Daniel
Moerman12, in the context of placebo, sheds light on this in his description of „the
meaning response‟: it is “the physiologic or psychological effects of meaning in
the origins or treatment of illness; meaning responses elicited after the use of inert
or sham treatment can be called the “placebo effect” when they are desirable and
the “nocebo effect” when they are undesireable.”13(p.472) The term meaning
response was derived from the apparent oxymoron of the placebo effect. Placebos,
by definition, are inert. How can something that does nothing have an effect? The
important point is that nothing occurs in a vacuum. Blue pills mean something
different from red pills, advice from someone in a white coat means something
different from someone wearing shorts, and t-shirt.12 The interpretation of an
interaction differs between a practitioner who displays active listening skills from
one working in a sterile research context.14 In all of these examples, the active
ingredient is meaning. These data become more compelling due to recent
advances in technology. Different meaning contexts lead to measurable responses
within the brain15 and pharmaceuticals have been shown to attenuate or intensify
responses related to altered meaning.16 Clearly, meaning matters.

Expression of belief is one way to elucidate meaning. Beliefs about pain are
defined as personally formed and culturally shared understandings of pain.17 This
thesis aims to better understand the meaning of pain after a motor vehicle
collision (also known as whiplash associated disorder, WAD) through
examination of the biology, psychology and context of WAD-specific beliefs. The
rationale for using WAD as a vehicle to study pain beliefs is discussed in
section1.2. In keeping with the „bricolage‟ theme of this thesis, this chapter
provides foundation by discussing biological and cultural conceptual frameworks
of pain and then finally an integrative biocultural1 approach. These conceptual
frameworks, in particular the biocultural framework, also serve to integrate the
three papers in the thesis. Next, I consider the clinical application of the
2

biocultural concept by introducing the cognitive-behavioural approach to pain
management. The tenants of these frameworks implicate the ontological and
epistemological stance of the writer. However, for purposes of clarity my
ontological and epistemological stance is made explicit. From this, the chapter
concludes with the purpose and research question for each paper.

1.2.

WAD as a model for the study of pain beliefs

WAD is an ideal model for studying pain beliefs since it is a common and
burdensome condition as well as one that appears to be strongly influenced by
beliefs. Data on the incidence of WAD is varied depending on when and where
the study was conducted. A systematic review by Holm et al18 reported
cumulative incidence rates of WAD emergency room visits varied among North
American and European studies that ranged from 28 to 328 visits per 100,000
inhabitants. More recent studies tended to report higher incidence rates. Holm et
al18 also summarized incidence rates based on insurance claims. They reported
cumulative incidence rates of WAD claims from the Canadian provinces of
Quebec and Saskatchewan to be 70 and 600 per 100,000 inhabitants respectively
in the early to mid-1990s then dipping to 417 per 100,000 in Saskatchewan in the
mid-1990s. Somewhat controversially the Saskatchewan WAD cumulative
incidence rate, based on claim closure, was reduced further when insurance policy
changed from a tort to no-fault system.19 It is not entirely clear why reported
incidence rates are so varied.

The course of WAD has also been reported as varied and not well understood.
One reason for this confusion is the prevalence of neck pain in the general
population has been found to range between 20 and 40%.20 Thus, it is difficult to
know the extent persistent symptoms are due to WAD or neck pain due to other
factors. In addition, it is difficult to pool data from studies examining recovery as
it is defined and measured in different ways. These factors must be considered
when evaluating information on the course of WAD. It is generally accepted that
3

the majority of recovery occurs within the first three months after the MVC.21
After three months, in those with persistent symptoms, little change in selfreported pain and disability occur.21 The extent people with WAD report
persistent symptoms is not clear, however, Carroll et al22 suggest from their
systematic review summarizing the course of WAD that approximately 50% of
individuals with WAD report symptoms 1 year after the motor vehicle collision
(MVC). In the systematic review by Kamper et al21 when defining the course of
WAD by recovery, it would appear that their summary of persistent pain 1 year
after the MVC may be closer to 40%, though none of these data could be pooled.

Although estimates of the incidence and course of WAD are varied, the literature
suggests WAD is a common diagnosis and is often subject to a persistent
problem. The burden of WAD is significant. When one considers the direct and
indirect costs of WAD, the societal burden has been estimated to be £10 billion in
the United Kingdom.23 The individual burden is also considerable as individuals
with non-resolving WAD have been shown to have a reduced capacity for longterm earning.24 This coupled with persistent disability and suffering creates a
problem for individuals extending beyond the unpleasantness of persistent pain.

The evidence above suggests WAD is an important topic for research given its
personal and societal influence. Given this impact, an abundance of research has
been directed at elucidating the cause, persistence and optimal treatment of WAD.
Correctly or incorrectly, WAD has become infamous in its ability to create heated
debates regarding its origins and merits. The controversy surrounding WAD could
be dated back to the late 1800s with the diagnosis of Erichsen‟s disease (railroad
spine) where spinal cord concussions were reported to occur after railroad
accidents.25 These injuries were thought to have a poor prognosis leading to
litigation against railroad corporations.25 Heated debates ensued questioning the
legitimacy of Erichsen‟s disease. In a similar vein, the legitimacy of WAD has
been argued. Some evidence suggests that persistent WAD is culturally
4

determined10, other evidence has suggested it is influenced by compensation
status19, various anatomical injuries have been posited26, as well as psychological
factors27 and changes in the sensitivity of the nervous system.28 While many of
these debates are hidden from public scrutiny, there appears to be a unique beliefset for WAD.29 In addition, various common images of collars and insurance
fraud is likely to create a unique meaning of WAD-related pain. This mystery
surrounding WAD as well as the history and polarized views on WAD creates an
ideal model to explore pain beliefs. Moreover, WAD is an exemplar condition
representing the complexities of pain and illness that well suits the biocultural
approach to pain presented below.

1.3.

A biological conceptual framework of pain

Akparian et al30 offer a perspective of pain that is primarily biological. Since a
significant dearth in the understanding of chronic pain remains, this article aimed
to propose a working theory of chronic pain based on current understanding. In
this important and useful article, the authors began by highlighting the challenges
in defining chronic pain. The authors present various inadequate definitions
ranging from: pain persisting beyond expected healing timeframes31 to pain
persisting beyond three or six months. Since signs of peripheral and central
sensitization have been shown to occur in animals very early after injury, pain
should be defined in terms of these biological changes to the nervous system
circuitry rather than expected healing time.30
Akparian et al30 review other frameworks to explain the genesis of chronic pain.
They argue that there is little evidence to support anatomical, biomechanical,
genetic, psychological, or social explanations for the origin of chronic pain.
Instead, they argue for compelling evidence related to brain chemistry, cognition
(specifically emotional decision making), and brain morphology and brain
activity. They outline ascending and descending neuroanatomical structures that
influence pain processing and highlight the importance of the cortex. This
5

information is primarily based on animal studies and brain imaging using various
experimental manipulations. This evidence culminated in a proposed working
theory for chronic pain with two fundamental hypotheses:
“1)
distinct

chronic pain involves distinct spinal cord nociceptive neurons with
supraspinal

projections,

resulting in

distinct

supraspinal

modifications of pain and hedonic circuitry
2)

chronic pain is an integrated sensory, emotional and hedonic

construct, where threat value assessment and memory traces of pain
directly modulate the extent to which a pain condition is rendered affective
or sensory”30(p.94)

Figure 1-1 is a modified diagram of detailed circuitry involved in chronic pain.
On the one hand, circuitry exists that is primarily related to sensory aspects of
pain. There also exists circuitry related to the emotional or affective dimension of
pain. While these circuits are shown to interact, the genesis of chronic pain is due
to a unique engagement of particular circuitry preferentially related to the
affective dimension of pain. The perception of pain moves from an external threat
of potential tissue damage to one of an internalized disease state.
The Akparian et al30 working theory of chronic pain represents a reductionist view
of chronic pain where pain is reduced and explained by a series of neural circuits
and brain images. In addition, intentional or not, despite arguing for an integrated
emotional and sensory experience, the figure below symbolizes a dualistic
separation between mind and body: sensation in one circuit and affect in another.
This theoretical view is representative of the medical model and is the pervasive
view on pain. This view, while somewhat narrow in focus, is useful in further
development

of

therapies

aimed

at

reducing

pain.

Moreover,

this

conceptualization of pain has provided some vindication for chronic pain and
other disorders previously characterized as „functional‟ by illuminating
biomedical markers of chronic pain; essentially turning them from unreal to real.
6

FIGURE 1-1
30

Akparian et al‟s working model of chronic pain

Reprinted from Progress in Neurobiology, vol 87(2), A. Vania Akparian, Marwan
N. Bailiki, Paul Y. Geha, pps 81-97, 2009, with permission from Elsevier.

1.4.

A cultural conceptual framework of pain

In contrast to the biological model above, Kirmayer32 presents a cultural view of
pain. He argues that basic sensorimotor events such as posture provide insight into
the meaning of pain through metaphor that is rooted in culture. Whereas the
biological model above primarily conceptualizes pain within the inner workings
of the body, this concept describes meaning of pain through metaphoric
expression. The assumption that verbal reports of symptoms represent a linear
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path to the corresponding underlying physiological process is challenged. Instead,
Kirmayer32 states:
“the translation of physiological processes into sensory experience and
their subsequent verbal report is deeply embedded in cultural systems of
meaning. Physiological perturbations are organized and expressed in terms
of a nested series of cognitive schemas involving knowledge about
sensations, symptoms, illnesses or other models of affliction, and broader
sociomoral [sic] notions of self and personhood.”32(p.319)
This conceptualization of pain implies physiology is tempered by idiosyncratic
perceptions of one‟s social self. That is, physiology is relative. The inner
workings of the body are interpreted through the lens of our external perceptions
and values. Figure 1-2 reproduced from Kirmayer32 demonstrates that physiology,
sensations and symptoms are embedded within multiple layers of culture
including cognition, coping, personal interactions, community and politics. Each
of these social forces colour the experience and expression of pain. To illustrate
this, Kirmayer32 provides examples of how culture manifests in postural, facial
and temporal expressions of pain.

Posture provides cultural meaning insofar as an upright stance tends to portray
control, health, happiness and well-being while lying down or slouching gives the
messages of abjection and lamentation.33 Kirmayer32 argues that pain initiates,
organizes and maintains withdrawal and avoidance behaviour. These withdrawal
and avoidance behaviours clearly manifest in posture and portray messages of
immobilization and calls for help. While pain dictates behaviour, behaviour may
also influence pain. For example, standing tall may signify revolting against pain,
while recoiling might mean acceptance. Depending on the context, revolting
against or accepting pain may or may not lead to perceived reductions in the
sensory experience of pain.

8

FIGURE 1-2
Kirmayer‟s32 illustration of cultural influences on physiology, sensation and
symptom report.

“The social embedding of symptom and sensation experience. Medical semiotics
assumes that verbal reports of symptoms are directly based on sensations, and that
sensations in turn simply reflect physiological events. In fact, the transduction of
physiological events to sensations, and the translation of sensations to symptom
experience are shaped by a hierarchy of processes involving cognitive and
attentional processes regulated by sensation and symptom schemas, interpersonal
interactions involving narrative conventions and social positioning, and the
exigencies of the health care system and wider social institutions. As the bidirectional arrows indicate, these processes reach up from global social and
political processes to the very earliest inception of sensations to shape bodily
experience.”20(p.322)
Reprinted from Transcultural Psychiatry, vol 45(2), Lauerence J. Kirmayer, pps
318-338, 2008, with permission from SAGE Publications.
9

The meanings associated with facial expressions move beyond those of posture
since the face provides the most powerful means of expression. Kirmayer32
suggests the face not only expresses suffering, but also elicits mirrored responses
from those receiving the message of suffering. He states: “the face reveals our
feelings and responses to others; it is thus the primordial site of our own social
presence and identity.”32(p.328) Thus, if the expression of pain has deep social roots,
so must the experience of pain. For example, the observation that many people
turn away when faced with a face of suffering is telling about society‟s view of
pain. How one chooses to display their pain is in part dependent on society‟s view
of pain. An instance of this is stigma, a common experience for people with
chronic pain. Stigma refers to an experience where a „marked‟ person is viewed
inferior or in a negative light by those who are „unmarked‟.34 If one feels
stigmatized, one may choose to become recluse. This isolation has obvious
implications for both physical and mental health and signifies shame.
Kirmayer32 posits that pain organizes temporal responses to injury. An early
response is to withdraw. Through memory and learning, early and subsequent
responses become socially formed and as memories help us remember what
caused suffering.
“Culture works on and through memory at every step of this process: at
the moment of registration, by framing experiences as memorable and
assigning them specific meanings... To appreciate how ritual can
transform painful memory, therefore, we must understand memory not
only as representation in an individual, but as collective representation,
and not only as representation, but as individual and collective
enactment.”32(p.331)
The manner in which pain is expressed provides insight into the temporality of
pain. Experiences that endure are narrated as suffering, while others are just
forgotten. Kirmayer32 contends that this continual construction of the relationship
10

between self and pain provides the texture for how the social world reconciles the
immediate experience.
These metaphors, Kirmayer32 argues, provide insight into the meaning of pain.
Metaphors such as posture and facial expression have deep social roots. Not only
do personal and social values and norms influence the expression of pain, but also
the expression itself is suggested to induce the sensory experience of pain. This
conceptualization of pain embedded within culture is helpful in hypothesizing
rationale for apparently different experiences of pain across cultures. However, in
a society dominated by the medical model, such conceptualizations may be
difficult to grasp by doubters who require biological explanations for observed
phenomena.

1.5.

A biocultural conceptual framework of pain

Presented above are divergent concepts of pain: a reductionist biological view and
a cultural constructivist stance. Both approaches have their merits and limitations.
Many have written about the shortfalls of the medical model grounded in
positivist ideology.1,11 The proposed alternatives range from outright rejection
such as a purist constructivist35 to a more integrative stance.1 A popular
alternative to the medical model is the biopsychosocial model; a model famously
and strenuously advocated by Engel.11 Despite widespread acceptance of this
model,

detractors

remain.

Weiner4

published

a

paper

criticizing

the

biopsychosocial model for hampering medical progress, being not falsifiable, and
ubiquitous to a fault, among other things. This criticism has since been
convincingly refuted.36 It has also been reported that some believe the
biopsychosocial model is simply viewed as a flaccid slogan, taught to medical
students in lectures and forgotten by residents on the hospital floor.37 Despite
some dissention regarding the biopsychosocial model, this thesis supports this
approach to pain insofar as biological factors are influenced by, and influence,
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psychosocial factors. The tenants of this model are discussed in more detail
below.
A biocultural conceptual framework1 is presented as an alternative to a
biopsychosocial framework. Biocultural and biopsychosocial frameworks are
essentially the same conceptually, differing primarily semantically. Morris‟38
argument for the term cultural is because it implies a reaching farther into context
(e.g. advertising and religion) than what is implied by the term psychosocial. He
argues that the term psychosocial has taken on a negative meaning for some. In
addition, some simply equate psychosocial to a narrow view of work and family.
Despite this constitutive difference, Morris‟1 biocultural framework is
conceptually very similar to the biopsychosocial model and other prominent
models39 insofar as matter is not rejected in favour of mind, rather the two are
integrated:
“A biocultural [framework] must include whatever we can learn about the
neurobiology of pain. Yet neurobiology will never encompass the entire
event. An adequate model must acknowledge the ways in which the
human nervous system is set into motion by the impact of mind and
culture”.40(p200)
A common misconception that occurs when multiple terms are fused is the
assumption that each concept is valued, but separate. For example, it was not
Engel‟s11 intention that the term biopsychosocial is meant to be interpreted as
biology or psychology or social factors in understanding pain. The fusion of these
concepts is meant to be taken more literally. Despite this, many researchers and
clinicians work within silos. Morris‟1 biocultural conceptualization aims to
explicitly integrate biology and culture:
“human bodies are not biological mechanisms independent of mind and
culture… the person is not a self-contained unit independent of culture or
body. Rather, [the biocultural model] regards human beings and complex
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human events like health and illness as constructed at the intersection of
culture and biology.”40(p200)
Endorsement of this model requires a degree of comfort with complexity. For the
bench scientist, rather than viewing pain in a sterile controlled environment, one
must acknowledge, if not embrace, the idiosyncrasy of belief and the noise of
culture. For the medical anthropologist, rather than viewing pain as entirely
constructed, one must acknowledge, if not embrace, the reality of neurochemical
and neuroanatomical representations of pain. This integration of divergent views
on pain is exemplified in Morris‟38 application of „double coding‟ first put
forward by Jencks41. Double coding involves two different styles coexisting in a
single composition. Morris goes on to say that double coding “consolidates the
strengths of disparate conditions and creates innovative hybrids expressing the
synergies of a pluralistic age.”38(p.9)
While Morris1 is convincing in his arguments for a biocultural framework he
acknowledges that it is no panacea. Instead, it is meant to highlight that no single
discipline is capable of unraveling the complexity of pain. Those who view pain
holistically likely share many of the beliefs of the biocultural framework. Thus,
Morris40 directs his plea toward reductionists, challenging them to wonder
whether the study of pain …
“demands just another simple mechanistic explanation but a new,
dialogical vision that sees culture as indelibly influenced by human
biology and that sees human biology deeply engaged and even modified
by the shaping influence of culture.” 40(p.201)
A biocultural framework does not make curative claims but is best summarized by
Morris38 as the reciprocal relation between culture and illness, it does not imply
that crystals will cure cancer or that consciousness will restore a missing limb. A
biocultural model means:
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“beliefs shape perceptions and alter bodily processes. It means that
cultures shape beliefs. It means that illnesses occur in people who live in
cultures that affect illness.”38(p.10)

The biocultural framework falls short of a model or theory that provides specific
testable rules or hypotheses. However, it remains a useful conceptual tool
highlighting the contribution of biology and culture. Perhaps more importantly, it
specifically advocates an explicit integration of divergent views of pain.

1.6.

Cognitive-behavioural approach to pain

Any conceptual tool within the literature is only useful to the extent that it
informs/contributes/builds upon clinical practice and research. Thus far, I have
argued that meaning is central to pain and one way of examining meaning is
through belief. The relevance of belief is apparent in conceptual frameworks such
as the biocultural approach. The clinical relevance of belief and the biocultural
framework can manifest in the cognitive-behavioural approach to the management
of pain. In this section, the cognitive-behavioural approach to pain is described to
further justify the importance of studying the meaning of pain.

A primary tenant of the cognitive-behavioural approach is that reactions to pain
are viewed as self-activated based on learned experiences as opposed to
automatically evoked.42 Thus, we have potential to control how we respond to
pain. Over time, we develop a repertoire of cognitive schemas to facilitate
responses to incoming stimuli. Schemas are defined as general patterns of
concepts that reflect experience and influences, as well as expectations for the
present and future.39 Thus, how one reacts to a current situation occurs within the
context of their idiosyncratic schemas. Comparison of existing schema and
present context engages a meaning analysis that is the basis for how the situation
is interpreted, labeled and acted on.42 An illustration of this process is a story from
a pain education book called Painful Yarns in which the author tells stories to
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illustrate the processing of pain.43 In this story, the author describes walking
barefoot in the bush when he experiences mild pain in the bottom of the foot
attributed to a scratch. This attribution was based on experience. It turns out what
actually occurred was a life threatening snakebite. Years later, again walking
barefoot in the bush, he experienced excruciating pain after stepping on a twig
that was attributed to a snakebite. In the first instance, a significant threat was
presented that was minimized based on previous benign experiences of walking
barefoot through the bush. In the second case, a benign stimulus to the foot was
perceived as severe based on a previous improper response to a potentially life
threatening situation. In both cases, the responses were inappropriate because of
the available schemata to compare the current situation. Thus, the specific
thoughts and feelings that patients experience prior to exacerbation of pain, during
an exacerbation, as well as following a pain episode, can greatly influence the
experience of pain and subsequent episodes.44,45

The self-activation of responses to stimuli such as pain that are based on previous
learning is just one of numerous assumptions of the cognitive-behavioural
approach to pain. In Table 1-1, Turk and Okifugi42 summarize five assumptions
particularly salient to pain management. The example above reinforces the notion
emphasized in the first two assumptions: a standard passive response to stimuli
does not exist. It is generally well accepted that the Cartesian hypothesis of linear
responses to stimuli is not tenable. There are numerous examples where
contextual factors modify even a sterile and standardized experimental painful
stimulus.12 Thus, thoughts influence biology, which influences behaviour.
Conversely, biology and behaviour affect thoughts.

The third assumption states behaviour is reciprocally determined by personal and
social environments. In the cultural conceptual framework described above,32 it
was argued that social perceptions of pain influence personal responses to pain.
For example, an adversarial compensation system may lead sufferers of pain to
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respond to pain negatively due to a belief that they must prove their disability (as
opposed to focusing on their abilities). On the other hand, the way individuals
respond to pain might influence the larger social context. For example, responses
to pain that are in part grounded in motives to receive help has implications for
the healthcare system compared to those who respond to pain more internally and
choose not to seek help. These illustrations highlight the importance of
understanding the personal and social context in forming beliefs and behaviours
about pain.

The fourth and fifth assumptions relate to the recognition that if learning
contributes to responses or behaviours that are not helpful in managing pain, then
addressing the maladaptive ways of thinking and feeling are both possible and
encouraged. If pain is indeed complex and subjective, then knowledge about
idiosyncratic beliefs, appraisals, and coping repertoires become critical for
optimal treatment planning and for accurately evaluating treatment outcome.46
More specifically, the focus is to help sufferers gain control over the effects of
pain on their lives through active modification of the affective, behavioural,
cognitive, and sensory facets of the experience.42 The behavioural piece helps to
provide a sense of self-confidence in performing activities one assumed to be too
difficult. The cognitive component helps to place affective, behavioural,
cognitive, and sensory responses under the patient‟s control.42 Consistent with
learning theory, long term maintenance of behavioural change occurs only if the
patient has learned to attribute success to his or her own efforts.42
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TABLE 1-1
Assumptions of the Cognitive-behavioural approach to pain management adapted
from Turk DC and Okifuji A42

1. All people are active processors of information rather than passive reactors
to environmental contingencies. Environmental stimuli are filtered through
organized schemata derived from prior learning and general heuristics
guiding information processing. Anticipated consequences are as
important as actual consequences.
2. Thoughts can elicit or modulate affect and physiological arousal, both of
which might serve as impetuses for behaviour. Conversely, affect,
physiology and behaviour can instigate or influence thinking.
3. Behaviour is reciprocally determined by both the environment and the
individual.
4. If people have learned maladaptive ways of thinking, feeling and
responding, then successful interventions designed to alter behaviour
should focus on maladaptive thoughts, feelings, physiology, and
behaviours and not one to the exclusion of others.
5. In the same way that people are instrumental in developing and
maintaining maladaptive thoughts, feelings and behaviours, they can, are,
and should be considered active agents of change of their maladaptive
modes of responding. People with chronic pain are not helpless pawns of
fate. They should become instrumental in learning and carry more
effective modes of responding to their environment.

1.7.

Epistemological/Ontological stance for the thesis: Pragmatism

To this point, I have advocated a biocultural conceptual framework of pain and
discussed how this manifests clinically by outlining the cognitive-behavioural
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approach to pain management. This information implies an epistemological and
ontological stance underlying this thesis. However, further clarification is required
to situate the epistemology and ontology informing this thesis. Various
worldviews such as post-positivism and constructivism coloured the discussion
above. This is intentional as the epistemological and ontological perspective
governing this thesis is pragmatism. If one accepts that the nature of reality is
understood in terms of degrees of relativism or realism, then pragmatism
represents a viable perspective. Furthermore, if one acknowledges the possibility
that objectivism and subjectivism could be context dependent, then pragmatism
may be an appropriate lens to examine phenomena. Pragmatism embodies a
moderate view of purist philosophical stances. Pragmatism seeks to reconcile
these perspectives insofar as the resulting resolution provides an ideal outlook of a
complex phenomenon.47

Pragmatism is based on a contingency approach to research methods and concept
selection.47 There are instances where qualitative methods based in naturalistic
inquiry are useful, others where quantitative methods based on the scientific
method are preferred, and yet others where mixing methods is appropriate. A
moderate and consequentialist worldview permits a pluralist approach to research.
This is not to say that pragmatism is an approach void of assumptions. Nor is it a
method that conveniently subverts restrictions of purist philosophical foundations.
Table 1-2 summarizes the general characteristics of pragmatism that are
particularly relevant.

A comprehensive reflection of epistemology and ontology requires examination
of the weaknesses of this approach. Johnson and Onwuegbuzie47 provide a
thorough summary of these weaknesses. Those most relevant to this thesis are
presented. Since basic research is not viewed as immediately applicable, it might
receive less attention than more applied research. This is not necessarily a rule as
a pragmatist evaluates the potential consequences of research. As will be seen in
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Chapter 2, basic research can be linked to applied research and theory and vice
versa, strengthening understanding. Thus, while basic science does not
immediately address real world problems it is nonetheless important in achieving
a broad understanding of pain.

Pragmatism is criticized for vague conceptualizations of what constitutes useful or
consequential research.47 Thus, researchers must be clear in how research rooted
in pragmatism is useful. This was addressed through discussion of the biocultural
conceptual framework of pain. In order to gain a broad understanding of pain,
particularly the cognitive dimension, multiple philosophical positions are
required. Since little advocacy is needed for the pervasive medical model, an
approach that unites relativism and subjectivity with realism and objectivity is
likely to be viewed more saliently.

Given the focus of practicality in pragmatism, many philosophers argue that
pragmatism fails in its logical philosophical arguments.47 Thus, pragmatism is not
effective in resolving competing philosophical disputes. While many purists may
not be convinced by a pragmatist‟s argument, in health care, efforts must be made
to ensure research has practical consequences. To disregard a valid approach to a
problem due to incongruence with a philosophical stance may not lead to
balanced understanding of complex, non-linear problems such as pain.
Nevertheless, the criticism of a logically lacking sound philosophical position is
not taken lightly. It is acknowledged that contradictions with theoretical
perspectives, particularly in Chapter 3 of this thesis, exist. Consequently,
transparency is provided to demonstrate how philosophy guided decision-making
and how these decisions were tempered in lieu of a non-purist pluralist approach.
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TABLE 1-2
General characteristics of pragmatism adapted from Johnson and Onwuegbuzie47


Pragmatism aims to find a middle ground between philosophical dogmatisms
to find a workable solution to many longstanding philosophical dualisms.



Rejects traditional dualisms and generally prefers more moderate and
commonsense versions of philosophical dualisms based on how well they
work in solving problems.



Recognizes the importance of the natural or physical world and the emergent
social and psychological world that includes language, culture, human
institutions, and subjective thoughts.



Knowledge is both constructed and based on the reality of the world we
experience and live in.



Endorses fallibilism



Endorses eclecticism and pluralism (e.g., different, even conflicting, theories
and perspectives can be useful).



Endorses a strong and practical empiricism as the path to determine what
works.



Views current truth, meaning, and knowledge as provisional.



Prefers action to philosophizing (pragmatism is, in a sense, an antiphilosophy).



Takes an explicitly value-oriented approach to research that is derived from
cultural values; specifically endorses shared values such as democracy,
freedom, equality, and progress.



Pragmatism is a dynamic homeostatic process of belief, doubt, inquiry,
modified belief, new doubt, new inquiry . . . The present is always a new
starting point.



Generally rejects reductionism (e.g., reducing culture, thoughts, and beliefs to
nothing more than neurobiological processes).
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Despite

criticisms

of

integrating

divergent

philosophies,

Johnson

and

Onwuegbuzie47 cite deJong48 in making a compelling argument for the pragmatic
approach:
“In the social and behavioural sciences, this goal of understanding leads to
the examination of many different phenomena, including holistic
phenomena such as intentions, experiences, attitudes, and culture, as well
as more reductive phenomena such as macromolecules, nerve cells, microlevel homunculi, and biochemical computational systems. Thus, there is
room in ontology for mental and social reality as well as the more micro
and more clearly material reality.”47(p.15)

Mixing methods does not necessitate implementation of a pragmatic perspective.
Others have rationalized the mixing of methods differently.49 What is consistent is
the belief that mixed methods research offers an important contribution. Greene37
exemplifies this belief:
“a mixed methods approach to social inquiry distinctively offers deep and
potentially inspirational and catalytic opportunities to meaningfully
engage with the differences that matter in today‟s troubled world, seeking
not so much convergence and consensus as opportunities for respectful
listening and understanding.”.49(p.22)

1.8.

Study purposes

Two important themes have emerged from this introductory chapter: (1) meaning
(as measured by examining belief) is central to the experience of WAD-related
pain, and (2) biological and cultural forces collide in the conceptualization of
WAD-related pain requiring a pluralist approach to research and clinical
management of WAD-related pain. This thesis provides a pluralist examination of
WAD related to these themes. In chapter two, a narrative review of the nocebo
hyperalgesic meaning response provides a discussion about physiological and
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anatomical processes underlying the specific belief expectations. In chapter three,
quantitative and qualitative results are mixed to provide a broad characterization
of WAD-related pain beliefs. The quantitative data served to characterize WADrelated beliefs and to formulate a qualitative interview guide that explored the
experiences informing these beliefs. Finally, in chapter four, the potential
consequences of WAD-related pain beliefs are assessed for their relationship with
catastrophizing and their capacity to predict pain and disability six months postMVC. Each study purpose is detailed below.

Chapter 2 (Study 1): Meaning modulation through nocebo hyperalgesia: the
biological plausibility of belief
Pain modulation by cognitive and emotional factors appears to be tacitly
understood. However, this tacit acceptance does not necessarily lead to changed
clinical behaviour in line with models reflective of contemporary views of pain
such as the biopsychosocial and biocultural models. Advances in technology have
permitted an improved understanding of how cognitions such as expectations
influence the experience of pain. This paper attempts to summarize evidence
highlighting the specific anatomical and neurochemical mechanisms leading to
pain modulation via expectations. Nocebo hyperalgesia provides an illustration of
a meaning response mediated by the context created by expectations to influence
the experience of pain. Potential clinical manifestations of the nocebo
hyperalgesic meaning response are also discussed.
Chapter 3 (Study 2): “If they can put a man on the moon they should be able to
fix a neck injury”: A mixed-methods study characterizing and explaining pain
beliefs about WAD
Meaning is intrinsic to human pain and has broad social and institutional
determinants, but it is also individual.1 Expression of one‟s beliefs is one way of
understanding meaning. Traditionally, beliefs are captured through quantitative
surveys and summarized statistically. However, important WAD-related pain
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beliefs and how they behave over time have yet to be explored. In addition, given
the idiosyncratic nature of belief, a dearth exists in the representation of the
detailed voices of the sufferer. Both quantitative and qualitative characterizations
of beliefs are thus needed to achieve a broad perspective of WAD-related pain
beliefs. Quantitative findings permit a group mean characterization of beliefs that
can be compared to other conditions or cohorts and be subjected to statistical
analysis. Qualitative findings provide detailed lived experiences leading to a
shared meaning of what informs belief endorsement. The purpose of this study
was to use quantitative data that characterizes WAD-related pain beliefs over time
to develop a qualitative method that provides additional inter-subjective meaning.
Specifically, this qualitative component explores experiences that inform belief
endorsement as recorded on a quantitative survey measuring WAD-related
beliefs.

Chapter 4 (Study 3): Predictive capacity of WAD-related pain beliefs and
catastrophizing
The prevalence of persistent WAD-related pain is high and constitutes a
significant burden to healthcare.22,50 Prognostic research suggests WAD outcomes
are largely determined by psychological factors such as catastrophizing.22,51
Despite numerous studies examining psychological factors such as pain beliefs,
these data remain inconsistent necessitating further clarification. In addition, pain
beliefs is a broad construct that requires a broad representation of pain beliefs to
examine their association with constructs known to be important in WAD such as
catastrophizing and for predicting outcomes such as pain and disability. Pain
beliefs measured by the Survey of Pain Attitudes (SOPA) and Pain Beliefs and
Perception Inventory (PBPI) have been useful in chronic pain settings. However,
these tools have not been used to examine beliefs in early to late stages of WAD.
We examined the capacity of SOPA and PBPI beliefs and catastrophizing to
predict pain intensity and disability six months post-MVC.
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Chapter 5: Lessons learned: maximizing response and minimizing attrition
These three studies provide a pluralist perspective of WAD-related pain beliefs
and contribute significant novel findings to the literature. However, additional
lessons were learned throughout the research process. In particular, there was a
significant challenge presented throughout the data collection process that
adversely affected the studies in chapters three and four. Thus, this chapter
provides a discussion of the consequences of response and attrition bias, strategies
advocated and used to mitigate these consequences, and recommendations for
similar future endeavours.

Chapter 6: General discussion and conclusions
In this chapter, key findings are summarized. In addition, the principal focus is on
integrating the major findings therefrom chapters two through four.
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CHAPTER 2
Meaning modulation through nocebo hyperalgesia: the biological plausibility
of belief

2.1.

Introduction

Advances in imaging technology have expanded the view of pain from primarily a
„bottom-up‟ process to also include a „top down‟ process. Whereas the state of the
tissues is the primary variable in a bottom-up process, the dynamic relationship
between cognitive, emotional, and contextual factors as well as nervous system
structure and function comprise top-down processing of pain.1 Many physical
therapists have now come to recognize this tacitly. However, acceptance of this
dynamic relationship may be difficult to conceptualize without knowledge of
possible underlying mechanisms. In this paper, an illustrative example of how
pain is influenced by cognitions is presented. Converging lines of evidence
including anatomical, neurochemical and clinical data are summarized and
potential applications to clinical practice are hypothesized.
Beecher2 published a study that is widely cited as an example of the complex
interplay between bottom-up and top-down pain processing. He states:
“There is a common belief that wounds are inevitably associated with
pain, and, further, that the more extensive the wound the worse the pain.
Observation of freshly wounded men in the Combat Zone showed this
generalization to be misleading.”2(p.96)
Observations such as Beecher‟s suggest that injured tissue is not the only variable
determining the experience of pain, rather transmission of noxious stimuli
undergo some form of integration and evaluation prior to pain becoming
conscious. This is consistent with the widely advocated biopsychosocial model.3
While this and other helpful conceptual models exist to explain the processes
described above,4-6 the specific mechanisms in which cognitive factors modulate
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pain at biological levels may be helpful for healthcare professionals involved in
the management of patients with pain. Moreover, considering the predominance
of the medical model, explanation of cognitive modulation of pain may require
mechanistic justification to gain more widespread acceptance.

How do cognitions influence pain? Three cognitive mechanisms have been
proposed to influence the perceptions of pain: attention, re-appraisal and
expectation.7 These mechanisms are not the only factors involved in cognitive
modulation (i.e. genetics and nervous system injury/neuroplasticity are also
important), nor are they fully understood. However, an emerging body of
evidence has facilitated an improved understanding of cognitive modulation of
pain. A cognitive mechanism of particular interest for physical therapists is
expectation (for a further review of pain modulation mechanisms underlying
attention and re-appraisal see7,8). Expectation has been defined as patient
predictions about the future outcome and consequences of their health condition.9
Based on past knowledge and the immediate context, expectations may prepare or
attune the nociceptive system for a decreased or increased pain response. Recent
reviews, particularly in low back pain, highlight the importance of expectations in
influencing pain.10,11

The study of placebo and nocebo responses has provided a window to examine
the physiological and anatomical responses to expectations. Traditionally, these
responses were believed to occur with inert treatments. However, if the treatment
were truly inert, then no response would be expected. Thus, something must
responsible for these types of responses. Moerman and Jonas12 suggest placebo
and nocebo responses are better characterized as meaning responses. That is, a
hyperalgesic response to negative expectations is attributed to the meaning of that
stimulus. The rich context characterizing the experience of pain is intimately tied
to the chemical inner-workings of the body.4,5 Context is more than the setting of
a research experiment, or a clinic. It comprises previous experiences, beliefs,
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cultural values and norms, gender roles, and more.5 These influences form the
lens in which pain is viewed and constitutes what is referred to as the meaning of
pain. Thus, when faced with a stimulus, the response is not standard, it means
something. It is coloured by personal, social, and situational context.

This paper attempts to summarize evidence highlighting specific anatomical and
neurochemical mechanisms leading to cognitive pain modulation via expectations.
The nocebo hyperalgesic meaning response provides a biological illustration of
how expectations could influence the pain experience. Potential clinical
manifestations of are also hypothesized.

2.2.

Descending Pain Modulation

Prior to discussing pain modulation via expectations, a well-known and common
pathway involved in „top-down‟ pain modulation is reviewed: the opioid
descending pain modulation pathway (Figure 2-1). Early animal experiments
uncovered that injection of morphine (an opioid analgesic) into the
periacquaductal gray (PAG) facilitated hypoalgesia.13 Subsequent research more
clearly established the anatomical make-up of this descending pathway.14 The
components comprising this pathway principally include cortical structures such
as the prefrontal cortex, anterior cingulate cortex (ACC), somatosensory cortices,
and insula; brainstem structures such as PAG; while the rostral ventral medulla
represents the last supraspinal stop before spinal cord nociception transmission is
modulated.1 (Figure 2-1) The coupling of the ACC and PAG in this pathway
predicts activity in the somatosensory cortex suggesting influences on the sensory
aspect of pain.15 Though initially conceptualized as a pain inhibitory system, this
pathway is now known to be bi-directional. That is, modulation can be either proor anti-nociceptive.14

This descending pain modulation pathway is believed to provide a mechanism
whereby cognitive and contextual factors interact with biology to modulate pain.
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Negative expectations may alter incoming nociception through the presupposition
that pain will be experienced. If an individual is about to experience a potentially
noxious stimulus, they may either expect it to be of high or low pain intensity.

FIGURE 2-1
Illustration of the anatomical structures involved in the descending pain
modulation pathway.

NCF (nucleus cuneiformis); PAG (periaqueductal gray); DLPT (dorsolateral
pontine tegmentum); ACC (anterior cingulated cortex); +/ indicates both proand anti- nociceptive influences, respectively
Reprinted from Neuron, vol 55(3), Irene Tracey, Patrick W. Mantyh, pps 377-91,
2007, with permission from Elsevier.
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This expectation would be formulated by factors such as background knowledge
that the stimulus will be painful, previous similar experience(s), or another
person‟s suggestions of impending pain. In cases where the expectation of the
painful stimulus is high but the stimulus is low, one of two things may happen:
the perception of pain may be reported as being of high intensity, in which case a
nocebo response would have occurred: pronociceptive modulation over-rides
information from the periphery and/or changes the pain experience. Alternatively,
the perception of pain may be more congruent with the stimulus intensity
suggesting the incoming nociception was not modulated. For the former to
happen, reasonable hypotheses would include: (1) a neural mechanism involving
some type of pre-activation of brain areas capable of engaging descending pain
modulation pathway(s) and/or (2) changing the pain experience. Some research
has investigated how expectancies modulate normally noxious or non-noxious
stimuli, and illuminated the specific anatomical regions and neurochemical
mechanisms. We will discuss this in the context of the nocebo hyperalgesic
meaning response.

2.3.

The Nocebo Hyperalgesic Meaning Response: an example of

modulation via expectations
Understanding nocebos via placebos
The nocebo hyperalgesic meaning response is opposite to that of the more
familiar placebo hypoalgesic meaning response yet shares many conceptual
similarities. Placebo has been defined as a phenomenon whereby expectation or
anticipation of a positive outcome induces improvement of a symptom.16 As
understanding of the anatomy and neurochemistry of the placebo phenomenon has
improved, it has become of great interest to clinicians due to its numerous
implications. However, this raises potential ethical concerns.17 Although placebo
hypoalgesia is most commonly discussed in regard to pharmaceuticals, it has been
reported in other non-pharmacological treatments.18-20 Placebo responses have
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also been linked to a wider patient-provider treatment context and expectations
are thought to be a key influence.20

Evidence from neuroimaging studies using functional magnetic resonance
imaging (fMRI) have shown decreased activation of brain structures involved in
pain during a noxious stimulus treated with inert cream (placebo treatment) and
suggestions of symptom improvement.15,21 This suggests an alteration of the pain
experience. In addition, hypoalgesia is thought to be mediated via the opioid
descending pain modulation pathway discussed above. This is generally accepted
in part due to evidence from neuroimaging studies showing activation of the
rostral ACC and PAG.15.22 Furthermore, the ACC and PAG have been associated
with prefrontal cortex activity (an area activated with anticipation of pain)
suggesting an ability to recruit the opioid descending modulation pathway prior to
stimulation.21

Opioids and their associated receptors have been identified as important in this
descending modulation of pain.23 Congruent with anatomical findings,
neurochemical evidence indicates that hypoalgesia achieved by recruitment of the
opioid descending modulation pathway can be activated by mu-opioid receptors.16
(Figure 2-2) For example, a placebo hypoalgesia response can be blocked by
administration of an opioid antagonist.24,25 Mechanistic data such as this are
important as it contradicts the allegation that placebo hypoalgesia is simply a
result of methodological limitations in controlled trials such as response or
publication bias.21 Further details of the anatomical and neurochemical basis of
placebo hypoalgesia have been discussed elsewhere.15,16,22,26

Nocebo hyperalgesia meaning response
Research in the area of placebo responses has created a foundation for learning
more about nocebo. Nocebo is defined as a phenomenon whereby expectation or
anticipation of a negative outcome may induce the worsening of a symptom.16 It
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entails a negative response to administration of an „inert‟ substance or treatment
coupled with negative verbal suggestions. Particularly relevant for physical
therapists, the phenomenon has been expanded to include broader nocebo-related

FIGURE 2-2

Illustration of the pain attenuating effects on incoming nociception by the
stimulation of opioid receptors via placebo suggestions (positive expectations)
and the pain exacerbating effects of incoming nociception by the stimulation of
cholecystokinin receptors via nocebo suggestions (negative expectations).
Reprinted from Neuroscience, vol 147(2), F. Benedetti, M. Lanotte, L. Lopiano,
L. Colloca, pps 260-71, 2007, with permission from Elsevier.

effects, such as symptom worsening following negative expectations without the
administration of an inert substance or treatment.27 Recall symptom experience
(noxious or otherwise) does not occur independent of context or meaning. Thus,
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nocebo hyperalgesia is best characterized as an undesirable physiologic or
psychological effect of meaning.12 Similar to placebo, the nocebo hyperalgesic
meaning response is thought to be a conscious response and therefore mediated by
conscious processes such as expectations, however, other mechanisms such as
conditioned responses cannot be ruled out.27

Anatomical and neurochemical mechanisms of the nocebo hyperalgesic meaning
response
If nocebo hyperalgesia and placebo hypoalgesia are essentially opposite sides of
the same coin and share expectations as a mechanism for pain modulation, it is
reasonable to expect the opioid descending modulation system would also be
involved in generating nocebo effects. This is especially likely considering the
evidence that this pathway has both pro- and anti-nociceptive effects. Indeed,
expected pain has been shown to activate similar brain areas involved in
modulation of noxious stimuli as those discovered with placebo.28

Similar to placebo studies, the ACC has been implicated in the modulation of pain
via expectation.29 Sawamoto and colleagues30 found that expectation of an
experimentally induced painful stimulus increased perceived unpleasantness even
when the stimulus was innocuous. This subjective finding was confirmed
objectively insofar as the expectation of pain enhanced activity in the ACC.
Furthermore, unpleasantness was greater when there was uncertainty regarding
the nature of the stimulus. This finding is important as it has been shown that
uncertainty provokes anxiety,31 that as discussed below, is believed to have an
important role in nocebo meaning responses. A related study involving
manipulated expectations and responses to experimental pain included both
subjective (reported pain) and objective (neuroanatomical activation) outcomes,
and supports Sawamoto‟s findings.32 Increased expectations for pain were
accompanied by higher reported pain intensity and activation of pain-related areas
such as the ACC, insula and primary somatosensory cortex, even when the
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stimulus was below the pain threshold.33 That hyperalgesia occurred when the
stimulus was below pain threshold suggests modulation from structures related to
anticipation of pain. Moreover, brain regions consistent with expected pain have
been found in close proximity to regions mediating the pain experience,
suggesting a mechanism to predict impending pain.34,35 The association with prestimulus expectations and activation of anatomical structures involved in the
opioid descending modulation pathway imply this pathway is also involved in
modulating pain. Whether pain modulation occurs by changing the pain
experience centrally or via this descending pain modulation pathway (other
pathways are also likely to be involved) is not entirely clear. However, both cases
provide anatomical support for observations that negative expectations alter the
pain experience.

If placebo hypoalgesia and nocebo hyperalgesia potentially share a similar
modulation pathway, how is hyperalgesia produced in one case and hypoalgesia
in the other? Negative expectations, such as thoughts of pain exacerbation, are
often anxiety provoking.27 An expectation of pain may evoke feelings of stress or
fear regarding the impending stimulus. Physiologically, anxiety appears to be
mediated by the neurotransmitter cholecystokinin (CCK).36 CCK has been shown
in animal studies to block the analgesic effects of morphine and produce
hyperalgesia.37 Further illustrating the potential importance of CCK in nocebo and
placebo phenomena, substances known to block CCK enhance placebo
hypoalgesia.27 Also of interest is the distribution of CCK in the brain is similar to
that of opioid peptides.16 Thus, placebos and nocebos seem to anatomically and
chemically consist of the opposite side of the same coin. On one side, negative
expectations activate CCK, facilitate anxiety and pain perception, and interfere
with opioid anti-nociception. On the other, opioid peptides facilitate a decreased
pain experience.
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In order to examine CCK‟s involvement in the nocebo hyperalgesia meaning
response, neurochemical studies have been performed involving exposure to an
experimentally induced painful/non-painful stimulus, administration of an inert
substance, and manipulation of expectations. For example, patients with mild pain
after thoracoscopy were administered a saline injection and a verbal suggestion of
worsening of pain (nocebo group). The other groups in the experiment were given
nocebo suggestions and various doses of proglumide to block CCK. Results
demonstrated an increase in perceived pain in the nocebo group and a complete
block of nocebo hyperalgesia in the groups given higher doses of proglumide.38
This finding supports the suggestion above that nocebo effects are likely
anxiogenic and mediated in some way by CCK.

Whether the effects of CCK act directly on pain or are mediated through other
mechanisms is not entirely clear. In an attempt to differentiate this, Benedetti and
colleagues39 performed an experiment where healthy volunteers were randomly
allocated to four groups: a natural history, nocebo, nocebo plus pre-treatment of
diazepam (blocking anxiety), and nocebo plus pre-treatment of proglumide
(blocking CCK). Nocebo hyperalgesia was observed when verbal suggestions of
symptom worsening were provided. Administration of proglumide eliminated the
nocebo effect, but did not decrease physiological measures of anxiety. Diazepam
eliminated nocebo hyperalgesia and anxiety. These results more clearly delineate
the relationship between nocebo suggestions, anxiety and CCK (shown
graphically in Figure 2-3). Nocebo suggestions of symptom worsening appear to
introduce anxiety into processing of painful stimuli, which in turn may activate
the CCK-ergic system and descending pain modulation structures. Thus, CCK
antagonists likely act on anxiety-induced hyperalgesia rather than nocebo-induced
anxiety, and agents that act directly on anxiety are likely to minimize nocebo
effects.39
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Similar to the placebo hypoalgesic meaning response, numerous neurochemicals
are likely involved in the mechanisms underlying nocebo.40,41 While more
modulation pathways, chemicals and receptors are likely to be discovered, the
current evidence is compelling insofar as it provides tangible mechanistic
explanations for background theory and clinical studies that highlight the role
cognitive factors play in the pain experience.

FIGURE 2-3

Illustration of the nocebo hyperalgesia mechanism. Verbal suggestions of
symptom worsening lead to anxiety which increases the perception of pain,
mediated by CCK. The nocebo effect can be blocked by CCK antagonists like
proglumide, or by agents that act on anxiety directly (e.g. Diazepam)
Reprinted from Neuroscience, vol 147(2), F. Benedetti, M. Lanotte, L. Lopiano,
L. Colloca, pps 260-71, 2007, with permission from Elsevier.
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2.4.

Relevance of the Nocebo Hyperalgesic Meaning Response for Physical

Therapists
As discussed, cognitive and contextual factors can initiate various biological
processes leading to perceived worsening of painful stimuli in experimental
settings. Does this manifest clinically? Regarding the meaning response placebo
hypoalgesia, clinical manifestations may include contextual factors such as
positive relationships or therapeutic alliance between therapist and patient, patient
acceptance of the theoretical rationale or conceptual scheme for a specific
treatment, as well as a therapeutic clinical or healing setting.42 Although clinical
applications are less developed for nocebo hyperalgesia meaning responses, it is
useful to note that significant relationships between pain and negative
expectations have been shown in clinical studies. For example, Boersma and
Linton43 reported associations between negative expectancies, average pain, pain
frequency and pain intensity in patients with neck or back pain. In another study,
expectations of recovery after an injury sustained in a MVC were examined
against global and region-specific indicators of recovery.44 Those who believed
they would recover quickly recovered 80% faster than those who did not even
after controlling for important confounders.
Somewhat paradoxically, Crombez and colleagues45 found expectations for
increased pain in a maximal knee flexion-extension task in patients with chronic
low back pain did not cause an increase in pain experienced during the task.
Rather, expectations for increased pain lead to a fear of re-injury that lead to a
modification of the task in an effort to avoid potential pain. This may be partially
explained by the mechanism outlined earlier where anxiety mediates the
relationship between negative expectations and hyperalgesia.

There are a variety of pain beliefs that have been found to be associated with
expectations of a poor outcome. For example, belief that pain will be permanent
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or is mysterious has been associated with higher levels of pain intensity and
anxiety.46 Recently, it has been shown that general population beliefs about neck
pain from whiplash tend to be more pessimistic compared to similar conditions
including work-related neck pain and shoulder pain.47 Moreover, patients who
believe their neck pain after MVC is caused by „whiplash‟ tend to have poorer
outcomes compared to those patients who attribute their neck pain to strains or
sprains.48 Thus, it appears that some conditions such as whiplash-associated
disorders are associated with more pessimism that may lead to negative recovery
expectations or increased levels of anxiety.

Negative expectations clearly have important implications for pain processing and
a negative therapeutic context may activate descending modulation mechanisms
that alter the pain experience. In experimental settings, the researcher verbally
suggesting symptom worsening typically creates these nocebo-meaning
responses. In the clinic, the nocebo meaning response may be generated based on
prior experiences, via interactions with healthcare providers or through response
to specific interventions that unintentionally evoke anxiety and negative
expectations. When health care providers evoke a negative painful response due
to treatments or interaction, this is referred to as nocebo iatrogenesis.49 Language
used by healthcare providers can be extremely important in shaping expectations
of impending symptoms. Moreover, patients in distress are prone to take literally
what they hear from someone they consider an expert.50
Consider the term “unstable” which is commonly used in practice when treating
patients with painful spinal conditions. The overall concept of stability is poorly
conceptualized and not uniformly applied among researchers and healthcare
providers,51 so it is not far-fetched to think that some patients may have varied
views of stability.

The term may be interpreted ominously and adopting a

threatening label such as „unstable‟ influences patient‟s meaning of pain.52 A
study by Hafner53 further illustrated the potential consequences of maladaptive
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pain beliefs. In this study, the interpretations of patients with chronic low back
pain were examined after interactions with a health care provider. Some
explanations were construed by patients as frightening and led to an enhanced
perception of vulnerability and pessimism about recovery. For example,
explanations for chronic low back pain reported by patients included
“deterioration of the spine”, “nerve damage”, or “worn out spine”. Some patients
were fearful of these explanations and wondered if they might become
“paralyzed” or “end up in a wheelchair”. In some cases, patients reported that
their health provider actually stated that their condition might lead to paralysis or
wheelchair use. Not surprisingly, many patients had pessimistic expectations for
recovery stating “recovery is hopeless”, “the spine had come to the end of its
life”, and “the more the spine hurts the more it wears away”. These examples
highlight unintended misinformation or misinterpretation that may lead to a
meaning response characterized by increased anxiety and negative expectations
about recovery. While many of the interactions were between patients and
surgeons, commonly used jargon by physical therapists (such as „spinal
instability‟) may also be interpreted in an unintended negative way by patients. It
is unlikely that healthcare providers intend to paint a pessimistic picture; however
care must be taken in attempting to rationalize or describe the source of pain.

Whether a healthcare provider is engaged in conversation with a patient about
pain or a patient has formulated their own expectations about treatment or
recovery, it is important to acknowledge the manner in which patients view their
condition. In medicine, authors have suggested that attempts be made to
ameliorate

nocebo

meaning

responses

through

gentle

and

reassuring

explanations54 and by developing collaborative relationships with patients to assist
them in understanding potential negative side effects of treatment.55 Nocebo
meaning responses are not limited to medication side effects and may include
responses that are strictly the result of negative cognitions and context. In this
regard, given the emerging evidence of the mechanisms underlying cognitive
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modulation, physical therapists should consider effective methods of providing
reassurance and education11,56 as well as cognitive-behavioural strategies when
patients already hold negative expectations or beliefs.57

2.5.

Conclusions

Mechanisms of cognitive pain modulation appear to include a common
descending neurological modulation system. Though more is yet to be known
about the anatomical and neurochemical mechanisms, research illuminating
known mechanisms support theoretical assertions that cognitive and affective
factors play an important role in shaping pain. While causal inferences are not
possible, we have discussed experimental and clinical evidence supporting the
modulation process. Negative expectations about pain underlying nocebo
hyperalgesia meaning responses have been presented as an example of a cognitive
mechanism influencing the experience of pain and recovery.

Some clinical

applications of these concepts were presented including the importance of
providing reassurance as well as avoiding negative labeling of a patients‟ painful
condition.
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CHAPTER 3
If they can put a man on the moon, they should be able to fix a neck injury: A
mixed-methods study characterizing and explaining pain beliefs about WAD

3.1.

Introduction

Meaning is intrinsic to human pain and has broad social and institutional
determinants, but it is also individual.1 Expression of one‟s beliefs is one way of
understanding meaning. Pain beliefs are defined as personally formed or
culturally shared cognitive understandings of pain.2,3 Beliefs about cause, control,
duration, outcome and blame have been shown to be important in determining
pain and function.4-6 In experimentally evoked pain, beliefs related to the expected
intensity of a painful or non-painful stimulus can modify reported pain,7 the
neuroanatomical representation of pain,8 as well as influence the neurochemistry
of pain modulation.9

Neck pain after a motor vehicle collision (MVC) (also known as whiplash
associated disorder or WAD) can carry with it unique contextual factors such as
litigation and strong cultural and institutional influences.10-12 Thus, beliefs about
pain in WAD are particularly salient. In spite of this, there is a shortage of data
about WAD-specific beliefs; especially in non-chronic populations. Of the
available data, much of it is quantitative and suggests beliefs about WAD are
negative when compared to other similar conditions.13 Pain catastrophizing, fearavoidance, self-efficacy, causation and disability beliefs are thought to be
important predictors of WAD-related pain and disability.6,14-17 However, the
research examining the predictive capacity of many of these beliefs is inconsistent
and more understanding is required.18 There are other measures of beliefs found to
be useful in chronic pain contexts that have yet to be used in WAD such as the
Survey of Pain Attitudes (SOPA) and Pain Beliefs and Perception Inventory
(PBPI). Thus, the scope of WAD-specific beliefs also requires clarification.
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Considering the idiosyncratic nature of pain and belief, a further dearth in
understanding exists: a lack of representation of a voice for the sufferer. Morris 19
suggests that this subjectivity embodies the complexity of illness necessitating a
biocultural model. He describes the characteristics of the model as: “beliefs shape
perception and alter bodily process, cultures shape beliefs, and illnesses occur in
people who live in cultures that affect illnesses.”19(p.10) Thus, while representing
beliefs about illness biologically with numbers and images have a place in
understanding illness, so does the shared inter-subjectivity captured by qualitative
research. Put another way, understanding meaning cannot simply be discovered
through surveys, there is no finally correct interpretation, rather it is a matter of
coming to terms.20 This requires a depth of exploration that is beyond the scope of
a quantitative survey.

Little is known about the subjectivity of WAD-related pain beliefs. Some
literature regarding beliefs in the context of low back pain illustrates the utility of
qualitative data in understanding pain beliefs.

Verbeek et al.21 performed a

systematic review of qualitative and quantitative studies evaluating a specific
belief about low back pain (expectations of treatment) and found patients expect a
patho-anatomical diagnosis. This tangible diagnosis led to a feeling that their pain
was legitimized. On the other hand, a lack of a diagnosis was associated with
feelings of embarrassment and perceptions of being treated cruelly. Qualitative
data such as this are helpful in understanding the patient‟s perspective and may
inform motives for particular beliefs or behaviour. Much of qualitative evidence
relates to the context of chronic pain.22-25 There is little known from a qualitative
perspective throughout early stages of WAD.

Given the idiosyncrasy of belief and subjectivity of pain, a need exists in the
literature to not only obtain quantitative results but to explain such results in more
detail, especially in terms of detailed voices and participants‟ shared perspectives.
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This perspective requires a theoretical framework that can capture this
idiosyncrasy and subjectivity. Pragmatism is a useful philosophy to the study of
pain beliefs that requires consideration of both quantitative and qualitative
viewpoints. While purist approaches (positivism and constructivism) in and of
themselves may be inadequate to gain a broad conceptualization of WAD-related
pain beliefs, pragmatism represents a contingency approach to addressing
problems.26 That is, pragmatism advocates a pluralist approach to inquiry that
permits determining how mixing research methods is used most fruitfully to
address complex problems.27 In Morris‟19 biocultural model of pain, a prominent
attribute is double coding. Double coding represents two differing styles within
the same composition.28 The advantage is that “differing styles may unite
strengths of disparate traditions and create innovative hybrids expressing the
synergies of a pluralistic age”.19(p.9) An example application of double coding in
research is integrating quantitative and qualitative methods. These two different
methods with disparate assumptions combined create a hybrid approach known as
mixed-methods research. In this case, a mixed-methods approach permits
examining pain from a group mean/statistical lens as well as from a personal,
lived-experience view. Accordingly, the purpose of this study was to use
quantitative data that characterizes WAD-related pain beliefs over time to develop
a qualitative method that provides additional inter-subjective meaning.
Specifically, this qualitative component explores experiences that inform belief
endorsement as manifested on a quantitative survey measuring WAD-related
beliefs.

3.2.

Methodology

3.2.1. Theoretical position
The theoretical position in quantitative approaches tends to be hidden and is
usually implied (e.g. positivism or post-positivism). However, qualitative methods
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can have foundation in a variety of theoretical positions.20 Identifying ones
theoretical stance is important, especially in qualitative and mixed-methods
research, as it informs the research process. As mentioned, a pragmatic
philosophy congruent with a biocultural model of pain provided the underlying
impetus for the research question below and thus the decision to use mixedmethods. Pragmatism permits researchers to reconcile the challenges in
incorporating purist perspectives into a mixed-methods study.26 For example, a
constructivist supports relativism, while positivists support realism. Pragmatism is
based on a belief that knowledge is both constructed and based on the reality of
the world we experience.26 Whereas a pragmatic approach holds that there is no
correct way to understand pain, it is also action-oriented and supports that some
beliefs about pain are maladaptive/adaptive for some people under various
circumstances. This represents a moderate view for both relativism and realism. In
this study, questionnaire subscale scores situate individual and WAD-specific
pain beliefs within a broader view of what may constitute helpful or unhelpful
thinking. The qualitative piece aims to gain an additional, deeper understanding of
these beliefs by adding a differing worldview that assumes beliefs are based on
idiosyncratic lived experience. In addition, the qualitative findings arose through
an interaction between researcher and participant with explicit efforts made to
restore the label of “knower” to the participant. Thus, both post-positivist and
constructivist perspectives influence the quantitative and qualitative pieces of this
mixed-methods study. While purists would reject such an investigation within one
study, the eclecticism and pluralism of pragmatism reconciles differences by
focusing on the consequences of integrating divergent approaches. In this case,
benefits of providing a broad characterization of the meaning of WAD-specific
pain that is congruent with contemporary views of pain such as Morris‟19
biocultural approach outweigh drawbacks of integrating divergent methods. Refer
to Appendix A for a detailed account of the researcher‟s reflexivity.
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3.2.2. Research question
What beliefs do patients have about WAD-related pain throughout the recovery
period (as measured via belief endorsement on a series of surveys) and what
experiences inform these reported beliefs (as determined through face-to-face
interviews)?

3.2.3. Design
Mixed-methods involve using qualitative and quantitative approaches to collect
and analyze data in a single study.29 The purposes of this study, based on
Greene‟s30 categorization, were both developmental and complimentary. That is,
quantitative data was used to inform a qualitative approach. In addition, the
qualitative data served to ascertain the experiences that inform belief endorsement
to compliment the quantitative characterization of WAD-related pain beliefs. In
other words, the qualitative data explored experiences informing endorsement of
WAD-related pain beliefs thus providing additional meaning to the quantitative
portrayal of beliefs. The timing of the data collection was concurrent and occurred
longitudinally. The paradigm emphasis was qualitative. None of the design
typologies outlined by Creswell29 or Johnson and Onwuebguzie26 neatly fit the
design characteristics of this study. The design of the study is portrayed visually
in (Figure 3-1). The integration of paradigms occurs in the data collection phase,
while analysis of quantitative and qualitative data occurred independently. WADrelated pain beliefs were quantitatively measured longitudinally at baseline and at
three and six months post-MVC. A sub-group of these participants also agreed to
participate in an interview after completing each survey. Interview participants‟
scores from the surveys guided the interview. This qualitative component
explored the experiences that informed endorsement of beliefs reported on the
surveys.
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3.2.4

Participants

A convenience sampling strategy was used to recruit study participants between
December 2008 and May 2010. Adults with acute (< six weeks) WAD attending
physical therapy and chiropractic clinics in Alberta and Saskatchewan were
invited to complete a paper-based survey at baseline and three and six months
post-MVC. Potential participants under the age of eighteen, unable to speak or
read English, not reporting neck pain, or the time since the MVC was longer than
six weeks were excluded. At the end of the survey, participants were invited to
complete a one-hour face-to-face interview at each measurement occasion.

Interview participant recruitment continued until varied ages and genders were
represented. Variation in pain experience (i.e. recovered, not recovered/chronic)
was also desired. Although up to 50% of people experience WAD symptoms oneyear after the injury31 suggesting varied pain experiences would be likely in this
sample, defining recovery in terms of pain or timelines alone is problematic.32,33
Thus, we aimed to ensure a chronic pain perspective by purposively selecting four
additional subjects with long-standing WAD-related chronic pain, separate from
the nested qualitative interview sample. These participants ensured maximum
variation in sampling. Seeking information from discordant contexts aids in
obtaining varied data from multiple perspectives, increasing the likelihood that
findings will be of sufficient detail and transferrable to others.34 Interviews
continued until no new information was gained (thematic saturation).35
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FIGURE 3-1
Diagram of data collection and analysis sequence for this mixed-methods study.

3.2.5. Survey measures
The survey included items related to demographics (age, sex, previous history of
WAD, type of insurance, number of painful body parts, and whether or not the
injury resulted in an overnight hospital stay), pain intensity, disability and beliefs.
An 11-point numerical rating scale and the Whiplash Disability Questionnaire36
measured pain intensity and self-reported disability respectively. Both have
supportive validity evidence.36,37 Three questionnaires measured beliefs and are
discussed in detail.
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Survey of Pain Attitudes (SOPA-35):38 the SOPA-35 includes seven subscales
with items scored on a five-point Likert agreement scale. The seven factors
include Control, Disability, Harm, Emotion, Medication, Solicitude, and Medical
Cure. There is considerable validity evidence for the SOPA, though it is primarily
located in chronic pain populations.39-44
Pain Beliefs and Perceptions Inventory (PBPI):45 The PBPI is a 16-item
questionnaire designed to evaluate patient beliefs about pain. It contains four
subscales labeled Mystery, Self-Blame, Pain Permanence, and Pain Constancy.
Respondents indicate their agreement with the items on a four-point Likert scale.
The validity evidence for the PBPI is primarily in chronic pain settings.46-49
Pain Catastrophizing Scale (PCS):50 The PCS is a 13-item instrument that
measures the extent of exaggerated negative mental thoughts during actual or
anticipated painful experience.51 It is reported to have three correlated factors:
rumination, magnification, and helplessness. The PCS has a considerable amount
of validity evidence in both acute and chronic pain populations14,52 and has been
examined as a prognostic factor in WAD.53 For all three measures, higher scores
indicate more endorsement of the belief(s).

3.2.6. Interviews
Qualitative data were collected via semi-structured interviews. Prior to the
interview, belief subscales from the measures above were scored. Those with
relatively high or low scores (indicating a relatively strong or weak endorsement
of a specific belief) formed the content of the interview guide. (Appendix B)
Thus, participants were directed to discuss particular beliefs from their survey.
Congruent with the research aims of this study, questions focused on eliciting
descriptions of experience (e.g. what experiences led you to believe ...?) and
opinion/value questions that inform one‟s goals, intentions, desires and values
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(e.g. Why do you believe ...?).54 The interview was digitally recorded and
professionally transcribed.

3.2.7.

Data analysis

Quantitative analysis
Descriptive statistics summarized demographic information and characterized
beliefs of the sample at each measurement occasion. One-way repeated measures
ANOVA determined if beliefs statistically changed over time. Post-hoc tests were
conducted with Bonferroni correction. The sample size needed to detect moderate
effects (f2 = 0.0625), α = 0.05, β = 0.80, a conservative estimate of correlation
among measures, and considering corrections for violations of sphericity, was
n=35. We also compared age, gender and baseline pain intensity in the study
sample with a large database of physical therapy clinics in Alberta and
Saskatchewan provided by two physical therapy companies (n=2759) to ascertain
the representativeness of the study sample.

Qualitative analysis
Upon receipt of the transcribed interview, the researcher performed multiple
readings to become thoroughly familiar with the data.

Consistent with the

research aims, the data was analyzed using a meaning-focused approach, which is
typical of analytic procedures employed in research with a constructivist
philosophy.34 This approach consisted of content analysis according to the
procedures outlined by Bowling.55 Coding occurred within the same interview in
short segments or paragraphs. Once the analysis revealed mutually exclusive
codes, further linkages between these units of data led to the generation of themes.
As understanding increased, themes were refined. Thematic analysis underwent
three iterations over approximately a six month period. During this period,
readings that were influential in framing the final stage of analysis included
Kleinmann‟s Illness Narratives56 and Frank‟s Wounded Storyteller.57 In the final
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stage of the analysis, a framework was constructed that best represented the data
and linked themes into a meaningful interpretation.
In order to evaluate study trustworthiness58 (qualitative validity), the following
procedures were performed. Member checking ensured that the researcher‟s
interpretations adequately represented the interviewee‟s voice. Within each
interview, the interviewer summarized notes and preliminary interpretations to the
participant. The interviewer asked for verification/clarification of these
interpretations. In addition, participants received the results of the interview
portion of the study and were given the opportunity to anonymously comment on
the findings and provide clarifications. The interviewee could document
clarifications and return them to the investigator by mail. Finally, an independent
researcher performed an audit of the data analysis process and product. This
auditor was provided three samples of transcripts with associated documents
demonstrating coding and thematic analysis, summary of methodology and the
analyst‟s reflexivity. The auditor evaluated the acceptability of whether the
interpretations were grounded in the data, logical, clear and of sufficient
explanatory power. In addition, the auditor commented on the likelihood of
inquirer bias based on the researcher‟s reflexivity.

3.3.

Results

3.3.1.

Sample characteristics

Seventy-two participants comprised the study sample. The characteristics of the
participants are found in Table 3-1. Regarding representativeness, the study
sample was similar to a large physiotherapy database (n=2759) for age and initial
pan intensity [mean age (std dev) = 39.1 (13.9) and 40.4 (14.2); mean baseline
pain intensity (std dev) = 5.2 (2.0) and 5.9 (2.1) respectively]. However, the study
sample had a higher proportion of females (79.2%), compared to the larger clinic
sample (60.1%). The characteristics of the interview sample are also found in
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Table 3-1. Based on these descriptive data, the interview sub-sample consisted of
a higher proportion of females, those with a history of whiplash, and insurance
under a tort (litigious) system. Thirteen people comprised the interviewee subsample (Table 3-2). Of these participants, eight completed all interviews. Two
participants were lost to follow-up after the baseline measurement and three
participants could not attend one interview due to conflicts. As mentioned, four
additional participants with WAD-related chronic pain were included to provide
increased heterogeneity. Thus, 36 interviews (12, 10, and 14 at baseline, 3 and 6
months respectively) were conducted with 17 participants. Aliases were used to
protect interviewees‟ anonymity.

3.3.2. Characterization of WAD-related pain beliefs
At the three- and six-month follow-up, 55 (76%) and 48 (67%) participants
returned a survey respectively. Comparison of participants with complete and
missing data showed both groups were similar concerning age, number of painful
body parts, previous history of whiplash, insurance system, baseline pain and
disability, and beliefs. Male participants were more likely to be lost to follow-up.
Pain intensity, disability and beliefs of participants over time are portrayed in
Table 3-1. Pain intensity and disability decreased over time from the baseline to
three-month follow-up. Little change occurred after three-months. When the
interview and non-interview groups were combined in analysis, beliefs appeared
to be relatively stable with the exception of beliefs about disability, medical cure
and pain permanence and constancy. Post-hoc tests revealed no changes between
the three- and six-month measurements for these beliefs. Beliefs were generally
similar between the no interview and interview groups with the exception of some
minor differences at the six-month follow-up. Beliefs related to medical cure,
medication and control were generally endorsed, while disability, solicitude,
permanence, mystery and self-blame beliefs were endorsed less.
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TABLE 3-1
Sample description and characterization of pain intensity, disability and beliefs over time
Baseline*
Variable
Age
Gender (female)
Previous WAD history
Insurance (tort)
Painful body sites
Hospitalization
Pain intensity
Disability (WDQ)
SOPA-Control
SOPA-Disability
SOPA-Harm
SOPA-Emotion
SOPA-Medication
SOPA-Solicitude
SOPA-Medical cure
PBPI-Mystery
PBPI-Permanence
PBPI-Constancy
PBPI-Self-blame
Catastrophizing

3-months*

6-months*

n=59

n=13

n=44

n=11

n=35

n=11

39.1 (14.1)
46 (78.0%)
15 (25.4%)
42 (72.4%)
2.9 (1.7)
0 (0.0%)
5.2 (2.0)
59.8 (32.6)
11.2 (3.8)
7.5 (3.5)
8.8 (3.3)
9.7 (5.5)
11.8 (3.8)
7.3 (4.8)
11.9 (3.2)
-2.6 (3.8)
-4.4 (4.0)
1.1 (4.0)
-4.3 (2.1)
24.9 (9.2)

38.8 (14.1)
11 (84.6%)
5 (38.5)
13 (100%)
2.8 (1.6)
0 (0.0%)
5.2 (1.9)
55.9 (29.8)
11.8 (5.0)
7.6 (4.0)
8.0 (4.5)
9.6 (5.2)
11.6 (4.5)
6.2 (4.2)
11.6 (4.5)
-3.4 (3.3)
-4.5 (3.8)
1.5 (4.0)
-4.2 (1.7)
24.0 (10.4)

2.9 (2.5)
34.5 (33.7)
12.0 (4.0)
5.9 (4.7)
7.5 (3.9)
9.0 (4.7)
10.7 (4.4)
5.1 (4.0)
10.0 (3.4)
-2.3 (4.0)
-3.0 (4.7)
-1.2 (5.0)
-3.9 (2.1)
22.6 (9.9)

2.5 (1.8)
32.5 (29.8)
13.7 (4.3)
5.5 (4.9)
7.6 (4.0)
10.4 (5.4)
9.9 (5.3)
7.5 (4.4)
11.7 (4.8)
-1.7 (4.4)
-2.3 (6.9)
-0.4 (5.9)
-4.9 (1.6)
21.1 (8.5)

3.1 (2.6)
34.7 (35.9)
11.3 (5.4)
5.8 (5.1)
6.6 (4.2)
8.7 (4.6)
11.5 (4.5)
5.8 (5.2)
9.2 (4.4)
-2.2 (4.4)
-1.5 (5.4)
-1.4 (5.4)
-3.2 (3.3)
24.2 (11.5)

2.6 (1.9)
30.7 (31.7)
12.1 (5.6)
5.7 (4.9)
7.3 (5.8)
9.9 (6.6)
10.0 (4.8)
5.1 (4.4)
8.9 (4.9)
-3.3 (4.1)
-1.1 (5.6)
-0.2 (4.9)
-5.1 (1.3)
23.8 (14.9)

*values reported as mean (standard deviation)
Bold indicates significant at the α<0.02 (Bonferroni correction)
WAD=whiplash associated disorder, WDQ=whiplash disability questionnaire, SOPA=survey of pain attitudes, PBPI=pain beliefs and
perceptions inventory
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TABLE 3-2
Characteristics of the interview sub-sample.
Characteristics
Age (years)
Gender
Baseline pain
History of WAD?
Cheryl
22
female
8/10
No
Jennifer
39
female
6/10
Yes
Randall
40
male
6/10
No
Claire
37
female
6/10
Yes
Stephanie
66
female
1/10
No
Stacey
30
female
4/10
Yes
Sheila
45
female
6/10
Yes
Danielle
34
female
6/10
Yes
Dana
62
female
5/10
Yes
Kim
27
female
7/10
No
Jason
29
male
3/10
No
Charlene
24
female
6/10
No
Vanessa
52
female
missing
Yes
Leanne
52 year-old female with a 17-year history of chronic pain attributed to MVC
Dawn
47 year-old female with a 8-year history of chronic pain attributed to MVC
Candice
44 year-old female with a 8-year history of chronic pain attributed to MVC
Linda
22 year-old female with a 3-year history of chronic pain attributed to MVC
*‟recovered‟ based on interview discussions; MVC=motor vehicle collision
Participant alias
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Recovery status*
recovered
not recovered
not recovered
recovered
recovered
unknown
recovered
not recovered
not recovered
unknown
recovered
not recovered
recovered

3.3.3.

Thematic analysis of experiences explaining endorsed beliefs

Based on the interviewee‟s survey scores, four categories of beliefs from the
SOPA, PBPI and PCS were most commonly identified as important within the
interviewee sub-sample: SOPA-Medical Cure, SOPA-Control, SOPA-Emotion,
and PBPI-Mystery. Thus, the thematic analysis presented below explained the
experiences informing these four specific beliefs. In addition, the proceeding
thematic analysis provides adjunctive inter-subjective meaning to that provided
by the quantitative representation of meaning above.

Figure 3-2 gives a visual representation of the outcome of the thematic analysis.
The specific beliefs medical cure, control, emotions and mystery identified from
the survey were informed by sub-themes. The sub-themes informing a belief in
medical cure included and „general optimism‟. Control beliefs were determined
by „pain severity‟, „control of activities of daily living‟ and „treatment success‟.
Whether participants believed in a relationship between emotions and pain was
governed by the sub-themes „interference‟ and „loss‟. The belief in the
mysteriousness of pain was based on the degree of „congruence‟ between
expectations and experience. In addition, the specific beliefs control and mystery
appeared as sub-themes informing medical cure and emotions and control
respectively. Finally, these sub-themes were found to be informed by the metatheme restitution.

Presentation of the qualitative findings begins with an overview of the origin and
description of the meta-theme. Following this, sub-themes informing each
specific belief are briefly discussed with supportive verbatim quotes presented in
Table 3-3. When possible, two quotations for each theme are provided in Table 33: the first from participants whose survey and interview suggested recovery and
the second from participants who had not yet recovered. The participant‟s alias,
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measurement occasion, and associated beliefs sub-scale score are also provided
with each quote in Table 3-3. Finally, since the quantitative and qualitative beliefs
suggested stability over time, the findings are not separated according to
measurement occasion.

FIGURE 3-2
Visual representation of the findings from the thematic analysis.

The meta-theme of restitution was found throughout the sub-themes informing the
specific beliefs medical cure, control, emotions, and mystery. Thematic analysis
revealed relationships between control and emotions and mystery and control.
ADL = activities of daily living

65

Meta-theme: restitution
The meta-theme restitution appeared to be a unifying construct across all subthemes informing the four beliefs: SOPA-Medical Cure, SOPA-Control, SOPAEmotion, and PBPI-Mystery. This term was derived from Arthur Frank‟s57
writings on illness narratives. The restitution illness narrative is one commonly
told by those who are recently injured and is congruent with modernist views of
health (i.e. the medical model).19 That is, anyone who is recently injured wants to
return to his or her pre-injury level of function. Frank57 cites Talcott Parson‟s59,60
to capture the essence of the restitution narrative: “the journey into the kingdom
of illness is a limited one, from which return is both expected and possible”.57(p.82)
This meta-theme initially emerged as a theme within the specific belief medical
cure wherein participants used language such as “fix” to describe the desired
outcome of treatment.
“I don't know if it's my belief in science or something like that... They can
put a man on the moon they should be able to fix a (neck) injury.” –
Randall
Although some participants had difficulty interpreting the term „cure‟ when
applied to pain and physical therapy or chiropractic treatment, interviewees
expressed a desire to be returned to a pre-injury level of pain and function.
“Pain is really difficult to cure… With cure always mean not just taking
the symptoms away but actually removing the reasons for and in that
perspective I don't think there is a cure for whiplash. I think there is in a
certain way there is a treatment, there is a treatment to help the body cure
itself.” – Claire
This quote also highlights potential difficulty when viewing pain through a
restitution lens. While a restitution narrative provides impetus to seek remedy,
matters are complicated when pain persists. For example, the patho-anatomical
cause of pain is often elusive when pain persists. If a cause is not ascertained, then
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fixing the problem is difficult. In a restitution narrative, a once potentially
adaptive therapeutic goal of fixing or curing early after injury becomes a
maladaptive belief as pain persists. This conflict was apparent for this participant:
“I haven't accepted it. I still think that hopefully somewhere down the line
that they will find something that will help... I think I just think that
because I don't want to deal with the reality of it. Because I think that
after eight years and everybody telling me, there's nothing, there's nothing,
there's nothing, that really I should accept the fact that there is nothing out
there for me.” – Candice (participant with chronic pain)

Sub-themes informing beliefs
The SOPA beliefs pertaining to a belief that medicine can cure pain, pain is
controllable, emotions have an impact on pain, and the PBPI belief that pain is
mysterious were informed by the sub-themes described below with specific
examples using verbatim quotes provided in Table 3-3. Participants had varying
degrees of endorsement of each belief. The sub-themes identified for each belief
represent potential reasons for endorsing or rejecting them. As mentioned,
restitution was an over-arching meta-theme unifying these sub-themes. Evidence
of restitution within these sub-themes is provided.

SOPA-Medical cure:
As described above, participants often used terms such as „fix‟ when discussing
recovery predictions. This language implies the body is a machine. Machines are
indeed fixable, and if not they can be rebuilt. Viewing the body mechanistically is
characteristic of restitution. Discussions of cure inevitably led to the topic of
optimism in most interviews. Optimism implied a belief that pain experiences are
likely remediated. Optimism could also be construed as positive expectancies,
which are defined as “patient predictions about (positive) future outcomes and
consequences of their health condition”.61 The two sub-themes explaining
optimism included: (1) the controllability of pain and (2) general belief in
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remaining optimistic (Table 3-3). Control of pain was an important factor in
experiencing optimism. Exerting control over pain meant experiencing
predictability, leading to a sense that pain will be overcome. Conversely,
difficulties with pain control led to challenges in retaining a positive outlook
about recovery.

Optimism related to WAD was also a consequence of a general belief in
optimism. This theme may reflect a natural desire to get well and stay well. Many
participants spoke of the importance of being an optimistic person in all aspects of
life. This is characteristic of restitution insofar as society prefers stories of
perseverance and recovery.57 The notion that we are socialized to achieve
restitution was well captured in one participant‟s account:
“I feel like no one cares, just because in our society, when we have a
person who falls down ... they're expected to recover, ... it's just the way
our society wants us to deal with it.” – Danielle

SOPA-Control:
The desire for cure is likely to lead to actions to control the situation. The injured
person wants the body‟s former predictability back again: not simply regaining
mechanical functioning but also staving off the contingency represented by illness
itself: disability.57 In these data, the controllability of one‟s pain was determined
by four sub-themes: (1) perceived severity of the injury/pain, (2) understanding
(3) control over daily demands, and (4) treatment success. (Table 3-3) The first
sub-theme, perceived pain intensity or injury severity, was tacitly understood as a
factor influencing pain controllability. That is, low levels tended to equate to less
injury leading to endorsement of the belief that pain is controllable. Conversely,
higher levels of pain were suggestive of injury that is more significant and tended
to lead to a belief that pain is not well controlled. Another factor that led to the
perception of pain controllability, was the experience that one‟s pain was
understandable. The experience of pain could be viewed as a riddle needing
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answers, especially in the context of unexpected unresolved pain. For many
participants, an ability to understand one‟s pain leads to predictable strategies to
control it.

The need to reconnect with the pre-injury self may lead to the desire to remain
productive. For example, interviewees often indicated it was not necessarily pain
that was difficult to control, but rather the inability to avoid various activities of
daily living. Thus, the need (or desire) to complete certain activities could not be
avoided leading to pain exacerbation and thus the belief that pain was not well
controlled. Finally, Frank‟s57 contention that restitution is filled with talk about
tests and their interpretation, treatments and their possible outcomes, the
competence of physicians, and alternative treatments was also seen in these
narratives.57 Indeed, participants equated their perception of the controllability of
pain, especially in the latter stages of recovery, with the degree of success
experienced with treatments.

SOPA-Emotion:
The relationship between pain and emotions appeared to be tacitly understood as
one participant said:
“I think that's common knowledge ... I think that's just common sense, isn't
it?” – Stacey
Two sub-themes primarily explained the endorsement that pain and emotions
were related: (1) the ability to control ones pain and (2) interference and loss
(Table 3-3). In addition, a potential third sub-theme surfaced: stigma. Although
only superficially explored, it is worth mentioning as it provides additional
context to a belief in the association between emotions and pain after WAD.

A perceived lack of control over pain impaired the peace of mind sought when
attempting to recover from injury and could lead to emotional strain. For example,
uncontrolled pain was disruptive and often led to frustration and feelings of fear,
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distress, sadness and worry. Conversely, gaining control or predictability meant
becoming closer to restoring pre-injury daily function. Approximating normalcy
led to positive feelings such as happiness, self-satisfaction and optimism.
“In the face of illness or injury, the body may turn in upon itself and separate
from the self ... this temporarily broken-down body becomes “it” to be
cured.”57(p.85) Until “it” is cured and reintegrated with the self, role fulfillment is
difficult. The emotional strain associated with pain had much to do with this
forced separation of body and self due to interference and loss. Pain interfered
with accomplishing usual activities. Interference led to lost opportunities for
social interaction and role fulfillment. Thus, the degree of departure from
normalcy appeared to create emotional strain. As pain persisted and puzzles
remained unsolved, it was not surprising that frustration followed.

While most participants believed in a relationship between pain and emotions,
ascertaining the specific relationship between the two was challenging. The tacit
assumption that emotional reactions occur only as result of pain (and not the other
way around) was initially prevalent. However, deeper probing into this
relationship revealed a possible mediation by a lack of control, interference and
loss. The difficulty in participants ascertaining how pain and emotions were
related was prevalent and mirrors the challenges interpreting the SOPA Emotion
scale: is a belief that emotions affect pain adaptive, or a consequence of
psychological distress?

As mentioned, stigma surfaced as a potentially important factor in explaining
beliefs about the relationship between pain and emotions. Stigma refers to an
experience where a „marked‟ person is viewed inferior or in a negative light by
those who are „unmarked‟.62 A number of participants either experienced or
perceived a stigma associated with WAD. The invisibility of pain is a wellestablished characteristic in the chronic pain literature, especially in the absence
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of a clear explanation.63 Specific to WAD, this participant provided an
illuminating metaphor:
“The hood actually was just wrinkled up a bit and the bumper was pushed
in, but everything under the hood was moved over six inches, making the
vehicle completely unstable. The guy that did the assessment just said to
me, “I‟m not even gonna look at it anymore... It‟s a write-off.” And that‟s
kind of, almost [laugh] what I feel like sometimes, like, um, you can‟t see
that I‟m injured, because I go to work and I do stuff with my daughter‟s
school, and I carry on my life as normal as I can, but everything is
harder… So, I kind of feel like that car, like fine on the outside, but inside
all broken” – Jennifer (baseline)
While pain is not often associated with an outwardly observable mark leading to
isolation from those unmarked, stigmatization is nonetheless experienced and
perhaps is exaggerated in the case of WAD. Not only is pain invisible, but
sufferers may also experience explicit or implicit insinuations of malingering and
secondary gain.

PBPI-Mystery:
Many participants desired understanding of their injury/pain as it provided a
means of eliminating the pain or fixing the problem. For example, one participant
stated
“… if you think you understand it at least then you take what you think are
appropriate actions to help fix it.” – Stephanie
In general, the belief that pain was mysterious appeared to be most prevalent
during follow-up interviews. In other words, pain early on after the MVC was not
surprising. However, for some participants, as the pain persisted beyond expected
timelines, the discussion about the mysteriousness of pain was more relevant.
Whether pain was viewed as mysterious was primarily due to the sub-theme of
incongruence. (Table 3-3) That is, when expectations for recovery were not
congruent with the experience, confusion resulted.
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TABLE 3-3
Sub-themes generated from the qualitative analysis along with supportive verbatim quotes.
Belief
Medical cure

Control

Sub-theme(s)
Optimism
1. Control over
pain

Verbatim quote

2. Generally an
optimist

Because you have to believe something... I don't know, I read something years ago about if you go to a doctor he has to
believe he can help you and you have to believe he can help you otherwise you are not going to experience much… Stephanie (baseline; 11/20)
I think if you leave hope all together you're done. You would never (get) past the depression. – Dawn (chronic pain
participant; 2/20)
I’m still walking [laughter] and talking, so, I might have a, something that’s being fixed, but it’s not all broken –
Vanessa (baseline; 18/20)
But I constantly feel something, so I don’t really have much control… – Charlene (3-months; 9/20)

1. Pain/injury
severity

... its nothing he cannot fix it, so I believe in him, he did a good job last time ... – Sheila (baseline; 20/20)
The more time goes on and you don’t see a difference, it’s harder to remain optimistic… – Jennifer (baseline, 9/20)

2. Understanding

I knew what make it worse and what would make it better, so that helped a lot. I think that's what made me feel like I
could do something to change it, like take control... – Jason (6-months; 18/20)
Sometimes I can do something that I don't think is gonna be a problem and it is... So it feels like, how much less can I do
and still get the things done that I need to do ... Gosh, I don't have a clue. I have no clue – Jennifer (6-months; 6/20)

3. Control over
daily demands

… say, I have a full day of events, I definitely will be taking that Advil or ibuprofen just to, just to ease the pain a little
bit more – Cheryl (baseline; 9/20)
I mean I can't avoid doing the dishes and I can't avoid getting a little stressed out when some one in my life is upsetting
me... I'm no where near the mind master to be able to not let it bother me – Linda (participant with chronic pain; 2/20)

4. Treatment
success

It’s important to be able to talk it out with somebody, too, to have the support … they’ve been good at helping set some
limits or giving you some direction – Vanessa (baseline; 18/20)
Well I tried chiropractic and physio and massage and IMS and nothing is really, I mean they are all temporary –
Jennifer (6-months; 6/20)
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Emotions

1. Control

You feel, um, like you can carry on, whereas before, um, day-to-day it was difficult to know how things would be and it
was really distressing because one day looked exactly like the next day – Vanessa (baseline; 18/20)
Oh, it makes me feel like hell, because there’s nothing you can do about it... Um, everything hurts, everything aches,
and I don’t have to go over it, there’s nothing I can do… I kind of feel helpless – Danielle (baseline; 7/20)

2. Interference
and Loss

a little bit frustrated because now ... a lot of my own personal time I have to devote to working that I've missed, time
working. I have to make up that time that I've missed... – Stacey (baseline; 12/20)
Work wise, I can't go. My marriage isn't very stable at this point at all. I'd be surprised if it's even there in six months. I
lost out on all kinds of family functions... I don't see friends anymore. I have really no life. It revolves around doctors
and medicine. – Dawn (participant with chronic pain; 10/20)

3. Stigma*

I think in my case even when I felt my neck was a little sore I was reluctant to say maybe that's whiplash, because
whiplash has a stigma of fraud about it. – Stephanie (6-months; 3/20)
I think it's just because they can't see it, they can't prove it on a scientifically basis. It's frustrating because I know I get
it. I know how bad it gets ... It's very stressful, it's very depressing. And you feel like nobody's on your side. – Charlene
(6-months; 1/10)
Mystery
1. Incongruence
... so if I'm not getting the right results and I'm doing what they tell me to do, then maybe their diagnosis is wrong... I
should've seen some sort of benefit and I didn't. – Jennifer (3-months; 3)
Generally, I ask her if it's is normal for this to be going on this long. And she goes, yes it is... things will just fix
themselves – Randall (6-months; 0)
*not stigma was superficially explored and is highlighted for its potential salience for further study
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When recovery from pain does not progress in a manner that is expected, it
highlights one of the most important limitations of living in a restitution narrative:
when restitution no longer „fits‟. If there is no longer a sensible way to make
meaning of one‟s injury, it is both difficult to resume one‟s pre-injury self or
move toward creating a new self. When one believes in the power of modern
medicine‟s reductionist assumption that all pathology can be remediated, one is
inevitably confused when this expectation is unmet. However, it is important to
highlight that simply understanding one‟s pain might not lead to reducing it. In
analyzing negative cases and member check materials, one anonymous participant
stated:
“My recovery did not match the expected recovery however, I understand
my pain ... understanding pain helps you to learn your limitations ... It
does not change how much pain you have. It does not help you deal with
the effects on your life or relationships/work.” - Anonymous
This comment highlights the complexity of pain – simply understanding one‟s
pain does not necessitate an understanding of suffering.

Trustworthiness of the Qualitative Analysis
Appendix C contains findings from the trustworthiness analysis. Included are the
findings from the member check process and suggests that participants agreed
with the study‟s interpretations. Participants were contacted three times and
encouraged to send comments especially if they did not agree with the study‟s
interpretations. They were also told that no response to the member check forms
would be considered as meaning there were no major concerns with the
interpretations. Of the 17 interview participants, 5 participants returned the
member check form. The confirmability audit findings are also included and
support the researchers‟ interpretations and analysis process. Finally, an
illustration of generated sub-themes dissimilar to, or in contrast with, the
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presented thematic analysis is provided (i.e. negative case analysis). Anonymous
verbatim transcripts are available upon request to the corresponding author (GB).

3.4.

Discussion

This study represents a novel examination of WAD-related pain beliefs and the
experiences that inform them in a longitudinal mixed-methods study. Of
particular salience is the identification of the meta-theme restitution, or the desire
to be „fixed or „cured‟ from pain, and numerous sub-themes that explain the
endorsement or rejection of WAD-related pain beliefs. While much of the
knowledge regarding the meaning of pain in musculoskeletal conditions such as
WAD is situated in chronic pain literature, we found that even in early stages of
the condition, WAD pain meaning shares similarities with themes from the
chronic pain literature. We also found that beliefs were relatively stable over time.
Finally, stigma arose as a potentially important characterization of the experience
of WAD.

Grounded in the qualitative data was the emergence of the meta-theme restitution.
For example, the desire to be returned to pre-injury level of health was manifest in
the data by participants seeking control, normalcy and cure. This emphasizes the
adaptive role this narrative assumes in the early stages of injury. However, it also
stresses the difficulty in viewing pain through this lens when it does not respond
in an anticipated manner. This raises important questions about how pain is best
understood by the sufferer: at what point is the restitution narrative no longer
helpful? What role do health professionals have in facilitating an awareness of
alternative narratives? Since health providers have been encouraged to shift from
a curative approach to pain toward a management approach,64 explicit
identification of the restitution narrative is important as it potentially represents an
incompatibility in the conceptualization of pain by patient and provider.
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Alternate narratives to restitution include chaos and quest.57 In the chaos
narrative, the individual living within this story is unable to find meaning in their
pain or illness. In the quest narrative, the individual is defined as a new person
and finds enjoyment in life despite pain. These narratives clearly differ from
restitution and it is thus reasonable to expect that WAD-specific beliefs would
also differ if the narrative changed. Analysis of negative cases demonstrated some
evidence of these other narratives, but they did not dominate any interview.
Measuring and probing beliefs within a six-month period may not be enough time
to move in and out of various narratives. However, with the addition of four
interviews with people with chronic WAD pain, it was hypothesized that more
variety in pain meaning would occur. Interestingly, these participants also
demonstrated evidence of experiencing their pain within a restitution narrative.
This may be supportive of the assertion that society prefers to hear stories of
restitution.57

In addition to the meta-theme restitution, deeper understanding of factors
informing beliefs was achieved. This provided adjunct inter-subjective meaning to
the quantitative meaning characterized in the survey measures. While some subthemes informing beliefs appeared tacitly understood, qualitative data reinforced
the importance of constructs in the quantitative literature. For example, the
primary sub-theme informing the belief that pain is mysterious was incongruence.
Incongruence occurred when expectations did not match experience, highlighting
the importance of appropriate expectations. Negative expectancy is an important
factor in influencing negative outcomes in a variety of conditions,65 including
WAD.66 Considering that the majority of patients with WAD have a favourable
prognosis,67,68 expectations more in line with this research may be helpful. The
thematic analysis also illuminated inter-relationships among beliefs. For example,
medical cure, a similar construct to expectations, highlighted the importance of
control. Data such as these may contribute to strategies to empirically examine a

76

priori relationships to help refine theoretical models that have been recently
scrutinized.69

In general, quantitative data suggested most beliefs were stable over time. This
finding supports other evidence that suggest, in the absence of targeted
interventions, beliefs remain stable over time.14The qualitative data also suggested
relative stability insofar as the unifying meta-theme (restitution) appeared to be
pervasive throughout the thematic analysis. It is thus possible that restitution also
influences the degree of endorsement of other beliefs. Moreover, if pain beliefs
are partly culturally determined then it is likely that the public would share similar
beliefs characterized by restitution narratives. Indeed, Frank57 contends that the
restitution narrative is society‟s preferred story. This has implications for targeted
education initiatives. If observed beliefs are the target of change, perhaps the
underlying narrative restitution should be the factor addressed. Considering the
frequency of restitution throughout the data and the apparent stability of this
belief across early and late stages of injury, a paradigm shift away from viewing
pain as something to be „fixed‟ may be required to modify maladaptive beliefs.

No known literature exists examining the meaning of pain as characterized by
qualitative analysis of belief in a longitudinal cohort of patients with WAD.
Despite the unique context of WAD, some shared meaning exists with studies
examining chronic pain. For example, the observed themes of loss and
interference are also common in the chronic pain literature.70,71 In addition, while
emotional responses to pain are often presumed to occur primarily in people with
chronic pain, similar emotional responses were reported in this study, particularly
as it related to poor control of pain. Finally, much is written about the invisibility
of chronic pain and its associated stigma.22,72 In addition to the sub-themes
informing beliefs, the emergence of stigma within the qualitative data , even in
the acute/sub-acute stages, provided an important context for WAD. As Elaine
Scarry73 states: “to have pain is to have certainty, to hear of another‟s pain is to
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have doubt.”73(p.4) This stigma of doubt and perceived malingering likely
adversely affects one‟s meaning of pain and could be characterized by a state of
liminality.74 Liminality can be thought of a state where one lacks social status.
Liminality creates stigma since dogmatic views of pain characterized by dualism
are incompatible with the experience of living with WAD; a condition not readily
characterized by observable patho-anatomy, even in early stages of injury. Thus,
communicating pain becomes difficult as current societal views have no way to
rationalize chronic pain other than being a fault of the sufferer.74 A reduced
comfort in communicating pain due to stigma could lead to isolation and therefore
an impairment in social status. Although the sub-theme of stigma surfaced and
represents a potentially important factor in elucidating the meaning of WAD pain,
it was only superficially explored in this study and thus warrants further
investigation.

There are limitations of this study that require consideration. This cohort does not
entirely represent the wider WAD population. While some important
demographics are similar (age and pain intensity), this cohort contained a higher
proportion of females compared to the sampling frame. However, given
differences cited in perceived pain and belief between sexes,14,22,75 this participant
sample provides an important female perspective. In addition, the rate of attrition
in this study was relatively high. This occurred despite efforts to maximize
response, such as follow-up letters and phone calls. Comparison of demographic
data and measures of pain, disability and beliefs between participants with and
without complete data suggest a systematic difference for sex only.

A limitation of the qualitative data is different interpretations may have been
made by other researchers. It is impossible to view and interpret data from a
completely blank slate. Thus, other analysts with differing reflexivity are likely to
interpret the data differently. In addition, the fact that quantitative data determined
the interview guide means that it constrained the qualitative results. Thus,
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participants were not able to construct their own meaning. To mitigate this,
interviewees were asked an open-ended question about pain meaning at the start
of the interview to determine if meaning was not adequately captured within the
prescribed survey categories (data not presented here). No novel beliefs were
volunteered with the exception of stigma. To maximize trustworthiness, measures
were taken to ensure the interpretations were transparent, credible, dependable
and confirmable.

To our knowledge, this is the first study using mixed-methods to explore the
meaning of pain in WAD. This approach appears useful for characterizing beliefs
and explaining factors underlying the formation of WAD-related pain beliefs. In
addition to allowing us to characterize meaning through a quantitative portrayal of
beliefs, an additional deeper understanding of meaning was achieved through
exploring detailed personal experiences. Providing this adjunct inter-subjectivity
to the quantitative portrayal of beliefs enhances the credibility of the study.76

It is acknowledged that some authors argue quantitative and qualitative methods
are too divergent in epistemology to permit integration.20 Despite apparent
incompatibilities in philosophy and epistemology cited by these authors, others
are able to reconcile the two.77 For example, Greene30 provides a number of
potential grounds to justify mixing methods ranging from alternative paradigms
such as pragmatism, to the complementary strengths stance that posits the two
paradigms are not overly divergent,78 or a dialectical stance that view these
paradigms as social constructions and not sacrosanct.79 This study followed a
pragmatic stance where purists perspectives are valued and a moderate position
employed.
Congruent with contemporary views on pain, illness and injury,1 this study
characterized beliefs from a quantitative statistical perspective and attained an
additional deeper understanding of inter-subjectivity by integrating a qualitative
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perspective. The restitution narrative was the dominant story unifying the
experienced underlying patterns of belief endorsement. The desire to be „fixed‟ or
„cured‟ was manifest in sub-themes related to achieving control and normalcy and
expectations of health care providers to provide a remedy. In addition, the data
demonstrated a general pattern of stability in beliefs over time. Finally, the
meaning of pain throughout early and late stages shared commonalities with
meaning in chronic pain. In particular, stigma appeared to be an emerging factor
that may be important in further illuminating what it means to experience WAD.
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CHAPTER 4
Predictive capacity of WAD-related pain beliefs and catastrophizing

4.1.

Introduction

The prevalence of persistent neck pain after a motor vehicle collision (MVC), also
known as whiplash associated disorder (WAD), is high and a significant burden to
healthcare.1,2 Prognostic research suggests WAD outcomes are largely determined
by initial pain intensity. However, psychological factors such as catastrophizing
have also been shown to be important.1,3 The important role of psychological
factors has increased attention toward cognitive-behavioural approaches to
understanding pain.4 Understanding idiosyncratic beliefs underlying the
experience of pain represents a central component of the cognitive-behavioural
approach and has been deemed critical for optimal treatment.5
Useful models such as the fear-avoidance model6 have developed in low back
pain, and synthesized literature has identified specific beliefs that influence low
back pain outcomes.7 The study of WAD-related pain beliefs are less understood,
especially outside the context of chronic pain. Evidence suggests that beliefs
related to causation, catastrophizing, fear-avoidance, and self-efficacy are
associated with WAD pain and disability.8-12 Interventions falling under the
umbrella of cognitive-behavioural theory propose that beliefs influence pain
perception and adjustment to pain.13 Thus, beliefs deemed maladaptive are
expected to relate with outcomes such as increased pain and disability.14-19
However, prognostic evidence regarding specific beliefs is inconsistent in WAD
and requires further clarification.20

Belief is a broad construct necessitating a broad range of measurement tools to
capture the diversity of the construct. Measures such as the Survey of Pain
Attitudes (SOPA) and Pain Beliefs and Perceptions Inventory (PBPI) have proven
useful in chronic pain settings,15,16,19,21 but their prognostic utility is unknown
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outside this context. Some debate remains whether catastrophizing is best
conceptualized as a cognition or coping strategy.17,22 Despite this lack of clarity,
catastrophizing has emerged as an important construct influencing pain and
disability. However, the literature examining the relationship between
catastrophizing, beliefs and pain and disability is less developed in WAD. Based
on the incomplete knowledge of the capacity of beliefs to predict future WADrelated pain and disability, we examined the extent beliefs and catastrophizing
predict future pain and disability. Secondarily, we examined the relationships
between specific beliefs and catastrophizing.

4.2.

Methodology

4.2.1.

Design

A prospective cohort survey design was used. We measured WAD-related beliefs
in a clinical setting from an acute stage (< six weeks post-MVC) to six months
post-MVC. Baseline measurements were recorded within six weeks of the MVC
and follow-up measures occurred at three and six months post-MVC. The
University of Alberta Health Research Ethics Board approved this study.

4.2.2. Participants
From December 2008 to May 2010, we recruited patients with acute WAD using
a convenience sampling strategy. Eighteen physical therapy and chiropractic
clinics in Alberta and Saskatchewan, Canada, were approached to distribute study
invitations. The 18 clinics were distributed in urban (15 clinics) and rural (3
clinics) areas of Alberta (15 clinics) and in Saskatchewan (3 clinics). Fifteen
were physical therapy clinics and three were chiropractic. Study packages that
included the survey were distributed by clinic administrative staff to patients
attending the clinics with complaints of neck pain of less than six weeks duration
as a result of a MVC. Exclusion factors included age <18 years, inability to speak
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or read English, not experiencing neck pain from a MVC, or duration of greater
than 6 weeks.

Sample size was based on suggestions for multiple linear regression. A commonly
used rule of thumb suggests ten subjects per variable entered in the model.23
Therefore, 50 participants were required to examine 5 baseline variables in
predicting self-reported pain and disability.

4.2.3. Measures
Pain beliefs:
Three tools were used to measure a wide range of WAD-related pain beliefs.
These included the Survey of Pain Attitudes (SOPA-35), Pain Beliefs and
Perceptions Inventory (PBPI) and the Pain Catastrophizing Scale (PCS). Each
will be described in detail.
SOPA-35:15,16,19,24 The SOPA-35 includes seven subscales with items scored on a
5-point Likert agreement scale. The subscales include control, disability, harm,
emotion, medication, solicitude, and medical cure. The higher the score the more
the belief is endorsed. The subscales control and emotion are considered adaptive
beliefs, and the remainder maladaptive. Internal consistency coefficients for the
seven subscales have been reported to range from 0.66 to 0.84 with only the harm
scale having a marginal coefficient value.15 Test-retest reliability for the SOPA-35
factors was also acceptable (0.71 to 0.82).15 In chronic pain settings, there is
evidence supportive of construct validity for the SOPA demonstrating expected
associations with pain, disability, depression and coping.19,24
PBPI:14 The PBPI is a 16-item questionnaire designed to evaluate patient beliefs
about pain, with items rated on a 4-point Likert agreement scale. It was originally
found to be comprised of three factors14 with subsequent studies demonstrating a
four-factor structure.21,25-27 The subscales are labeled mystery, self-blame, pain
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permanence, and pain constancy.

Negative scores on the subscales indicate

disagreement with the belief, while positive scores indicate endorsement. The
PBPI has been shown to have adequate internal consistency (Cronbach‟s α = 0.650.80).14 The construct validity evidence for the PBPI is primarily in chronic pain
settings. Subscales on the PBPI have demonstrated expected relationships with
measures of pain quality and intensity, depression, anxiety, physical functioning,
and coping strategies.15,19,21,25-28 The constancy scale was not considered in this
analysis since it measures a description of pain rather than a time-related pain
belief as originally described.14 Qualitative interviews with a sub-group of our
participants were conducted and will be discussed elsewhere, but confirmed that
the constancy scale was interpreted as a description of pain experienced. (Bostick,
unpublished data).
PCS:29- The PCS is a 13-item instrument that measures the extent of exaggerated
negative mental thoughts during actual or anticipated painful experiences, with
each item scored on a 5-point Likert scale.17,29 It is reported to have three
correlated subscales: rumination, magnification, and helplessness. This threefactor structure was not reproduced in an exploratory factor analysis performed on
this data set. Thus, only the overall PCS score is used in this study. Higher scores
indicate higher levels of catastrophizing. Each factor has shown acceptable levels
of internal consistency (Cronbach‟s α = 0.66-0.87).29 The PCS has been found to
correlate with outcomes such as pain intensity in a variety of conditions including
WAD.17 In addition, catastrophizing is associated with pain and illness
behaviours9 and disability after WAD at, one- and three-years post-MVC.17,30
The PCS has a considerable amount of validity evidence in both acute and chronic
pain populations17 and is an important prognostic factor in the WAD injury
context.9,10
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Outcome variables:
Pain intensity and disability were our key outcomes of interest and were measured
at each measurement occasion. Pain and self-reported disability at three and six
months post-MVC were the dependent variables used in the examination of
predictive validity. Pain intensity was measured on an 11-point numerical rating
scale. A 30% reduction in pain intensity is considered clinically important.31
Disability was measured using the Whiplash Disability Questionnaire (WDQ).32
The WDQ contains 13 items, each scored on an 11-point scale. Scores range
from 0 (indicating no disability) to 130 (indicating complete disability).
Psychometric properties have demonstrated high internal consistency (Cronbach‟s
 = 0.96),32 excellent short-term test-retest reliability, reproducibility, and
responsiveness in a physiotherapy setting with a range of acute to chronic WAD
patients.33

Potential moderating variables:
The survey included the following demographic variables: age, sex, previous
history of WAD, vehicle insurance (tort or no fault) and whether or not the injury
resulted in an overnight hospital stay. In addition, the number of painful body
parts was measured as another indicator of injury severity. Baseline pain intensity,
sex, history of WAD and age have been suggested as important potential
moderating variables in prognostic studies examining psychological factors in
WAD.20 Baseline disability was considered a potential moderator variable for
disability at three and six months post-MVC.

4.2.4. Analysis
Initially, descriptive statistics were calculated including means and standard
deviation (std dev) for continuous variables and percentages for categorical
variables.
Next, Cronbach‟s alpha (α) was calculated for each sub-scale at each
measurement occasion in order to examine the scales‟ reliability (internal
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consistency). Then, two analyses were used to examine our study aims described
above:
(1) Simple correlational analysis was used to examine relationships between
specific beliefs and catastrophizing.
(2) Multiple linear regression was used to examine the capacity of baseline beliefs
to predict three and six-month pain intensity and self-reported disability. An
exploratory modeling strategy identified baseline beliefs predictive of future pain
and disability. Baseline beliefs from each measure (SOPA, PBPI and PCS) were
examined for the presence of a significant relationship with pain intensity and
disability after adjusting for potential moderating variables. Unique variance
explained beyond the moderating variables was assessed for each belief.

We also compared age, gender and baseline pain intensity in the study sample
with a large database of physical therapy clinics in Alberta and Saskatchewan
provided by two physical therapy companies (n=2759) to ascertain the
representativeness of the study sample. PASW for Windows, version 18 (© IBM
SPSS Inc., 2009, Chicago, IL) was used to conduct the analysis.

4.3.

Results

4.3.1. Sample characteristics
The study sample was comprised of 72 patients. The mean age of the study
sample was 39.0 years (std dev = 14.0). Seventy-nine percent of the study sample
was female, 27.8% had a previous history of WAD and 76.4% were insured in a
tort system. The average pain intensity in the cohort was 5.2 (std dev = 2.0). The
average number of reported painful body sites (including the neck) was 2.9 (std
dev = 1.7). The mean baseline disability was 59.1 (std dev = 32.0). Additional
details of the sample are found in Table 4-1. Regarding representativeness, the
study sample was similar to a large physiotherapy database (n=2759) for age and
initial pan intensity [mean age (std dev) = 40.4 (14.2); mean baseline pain
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intensity (std dev) = 5.9 (2.1) respectively]. However, the study sample had a
higher proportion of females, compared to the larger clinic sample (60.1%).

At the three and six-month follow-up, 55 (76%) and 48 (67%) participants
returned a survey respectively. Comparison of the available baseline measures
between patients with complete data and those who were lost to follow-up
demonstrated two systematic differences: males and participants with higher
levels of solicitude were more likely to be lost to follow-up compared to females.
However, sex was adjusted for in the analyses to account for the differential
follow-up. Adjusting for solicitude did not make meaningful changes in the
multivariate models and was therefore not reported. No other statistically
significant differences were discovered between these groups concerning the
outcome variables or any of the beliefs subscales from the SOPA, PBPI and PCS.

4.3.2. Internal consistency
The internal consistency of the SOPA, PBPI and PCS subscales ranged from 0.44
to 0.85, 0.80 to 0.82, and 0.62 to 0.91 at baseline respectively. The medical cure
scale and harm scales had the lowest internal consistency values and were
scrutinized further. Examination of the individual items of the medical cure scale
showed consistent response patterns for all items except one: “when I find the
right doctor, he or she will know how to reduce my pain”. Since the cohort
included physical therapy and chiropractic clinics as opposed to physicians, some
participants may have had difficulty interpreting this item. In addition, the other
medical cure items use language related to „curing pain‟ rather than „reducing
pain‟, which may have led to inconsistent responses. Regarding the harm scale,
the low internal consistency coefficient may be explained by the possibility that
two separate constructs exist within the harm scale: exercise perceived as harmful
and pain as a sign of damage. Removal of the troublesome items did not change
findings in the subsequent analysis. Thus, the original structure was retained for
the analysis. The pattern of internal consistency observed at the three-month
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assessment was similar to those at baseline. All scales achieved a minimum
internal consistency coefficient of at least 0.76 at the six-month measurement.

TABLE 4-1
Sample characteristics at baseline
Mean (standard deviation) or

Variable

Frequency (percent)

Age

39.0 (14.0); range 18-73

Sex (female)

57 (79.2%)

History of WAD

20 (27.8%)

Insurance (tort AB + SK)

55 (53 AB, 2 SK) (76.4%)

Pain intensity (NRS)

5.2 (2.0)

Number of painful body sites

2.9 (1.7)

Hospitalization

0

WDQ (0 to 130)

59.1 (32.0)

SOPA Control (0 to 20)

11.3 (4.0)

SOPA Disability (0 to 20)

7.5 (3.6)

SOPA Harm (0 to 20)

8.6 (3.6)

SOPA Medication (0 to 20)

11.7 (3.9)

SOPA Emotion (0 to 20)

9.7 (5.4)

SOPA Solicitude (0 to 20)

7.1 (4.7)

SOPA Medical Cure (0 to 20)

11.8 (3.4)

PBPI Mystery (8 to -8)

-2.7 (3.7)

PBPI Permanence (10 to -10)

-4.4 (3.9)

PBPI Constancy (8 to -8)

1.2 (4.0)

PBPI Self Blame (6 to -6)

-4.3 (2.0)

PCS Total (13 to 65)

24.7 (9.4)

*WAD = whiplash associated disorder, AB + SK = provinces of Alberta and
Saskatchewan, NRS = numerical rating scale, WDQ = whiplash disability
questionnaire, SOPA = survey of pain attitudes, PBPI = pain beliefs and
perceptions inventory, PCS = pain catastrophizing scale
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4.3.3. Associations between beliefs and catastrophizing
The following beliefs were consistently associated with catastrophizing at each
measurement occasion: control, disability, harm, medication, mystery and
permanence. Emotion and solicitude were associated with catastrophizing at
baseline and three months. Table 4-2 summarizes the magnitude of these Pearson
correlation coefficients.

TABLE 4-2
Correlations between specific beliefs and catastrophizing*.
Catastrophizing (PCS)
Baseline n=72

3-months n=55

6-months n=46

SOPA-Control

-0.56

-0.59

-0.81

SOPA-Disability

0.43

0.66

0.78

SOPA-Harm

0.44

0.33

0.70

SOPA-Emotion

0.40

0.40

0.18

SOPA-Medication

0.31

0.36

0.64

SOPA-Solicitude

0.35

0.45

0.27

SOPA-Medical cure

0.03

-0.11

-0.28

PBPI-Mystery

0.45

0.46

0.61

PBPI-Permanence

0.36

0.53

0.73

PBPI-Self-blame

-0.01

0.06

0.05

Values in bold indicate statistical significance (p<0.05)
PCS=Pain Catastrophizing Scale, SOPA=Survey of Pain Attitudes, PBPI=Pain
Beliefs and Perceptions Inventory.

4.3.2. Baseline prediction of pain intensity at three and six months post-MVC
Survey of Pain Attitudes: After adjusting for the potential moderator variables
baseline pain intensity, age, sex and history of WAD, there were no baseline
SOPA beliefs predictive of pain intensity at three months post-MVC. However,
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baseline control and medical cure were significant predictors of pain intensity at
six months (Table 4-3). The moderating variables explained 19% of the variance
in pain intensity at 6 months with control (n=46) and medical cure (n=45) beliefs
explaining an additional 5% and 14% of variance respectively. More endorsement
of beliefs about control and a medical cure for pain were associated with lower
levels of pain intensity six months post-MVC.

Pain Beliefs and Perception Inventory: After adjusting for the potential moderator
variables, the baseline belief in the permanence of pain was predictive of pain
intensity at three (n=53) and six months (n=43) post-MVC (Table 4-3). The
moderating variables explained 20% and 19% of the variance in pain intensity at
3 and 6 months with the belief in pain permanence explaining an additional 6% at
3 months and 16% at 6 months respectively. More endorsement of the belief in
pain permanence was associated with higher levels of pain intensity.

Pain Catastrophizing Scale: After adjusting for the potential moderator variables,
the baseline PCS was predictive of pain intensity at three (n=53) and six months
(n=45) post-MVC (Table 4-3). The moderating variables explained 20% and 19%
of the variance in 3 and 6-month pain intensity with catastrophizing contributing
additional 9% and 8% unique variance respectively. Higher levels of
catastrophizing were associated with higher levels of pain intensity.

4.3.3. Baseline prediction of disability at three and six months post-MVC
Survey of Pain Attitudes: After adjusting for the potential moderator variables
baseline self-reported disability, age, sex and history of WAD, there were no
baseline SOPA beliefs predictive of self-reported disability three or six months
post-MVC.(Table 4-4)
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TABLE 4-3
Univariate and multivariate associations between baseline beliefs and pain intensity 3 and 6 months post-MVC
3 months
Univariate (95% CI)
SOPA Control

6 months

Adjusted β-coefficient
(95% CI)*

Univariate (95% CI)

Adjusted β-coefficient
(95% CI)*

-0.46 (-0.65, -0.22)

-0.12 (-0.26, 0.02)

-0.42 (-0.63, -0.15)

-0.19 (-0.37, -0.01)

SOPA Disability

0.39 (0.14, 0.59)

0.06 (-0.11, 0.23)

0.25 (-0.04, 0.50)

0.02 (-0.22, 0.26)

SOPA Harm

0.24 (-0.03, 0.48)

0.01 (-0.14, 0.17)

0.18 (-0.12, 0.45)

0.08 (-0.13, 0.29)

SOPA Medication

0.20 (-0.07, 0.44)

-0.07 (-0.21, 0.07)

0.28 (-0.01, 0.53)

0.05 (-0.15, 0.26)

SOPA Emotion

0.17 (-0.10, 0.42)

-0.01 (-0.09, 0.09)

-0.04 (-0.33, 0.25)

0.01 (-0.12, 0.14)

SOPA Solicitude

0.17 (-0.10, 0.42)

0.02 (-0.11, 0.14)

-0.09 (-0.37, 0.21)

-0.07 (-0.24, 0.10)

SOPA Medical cure

-0.22 (-0.46, 0.05)

-0.13 (-0.27, 0.02)

-0.40 (-0.62, -0.12)

-0.28 (-0.47, -0.10)

PBPI Mystery

0.22 (-0.05, 0.46)

0.04 (-0.11, 0.19)

0.26 (-0.04, 0.52)

0.13 (-0.05, 0.31)

PBPI Permanence

0.48 (0.24, 0.66)

0.17 (0.03, 0.30)

0.53 (0.27, 0.72)

0.25 (0.09, 0.41)

PBPI Self-blame

0.13 (-0.14, 0.38)

0.10 (-0.14, 0.35)

0.11 (-0.19, 0.39)

0.13 (-0.26, 0.53)

PCS

0.58 (0.37, 0.74)

0.09 (0.03, 0.16)

0.39 (0.11, 0.61)

0.10 (0.0, 0.18)

*adjusted for baseline pain intensity, age, gender and history of WAD
Values in bold indicates statistical significance (p < 0.05)
CI=confidence interval
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TABLE 4-4
Univariate and multivariate associations between beliefs and self-reported disability 3 and 6 months post-MVC
3 months
Univariate (95% CI)
SOPA Control

6 months

Adjusted β-coefficient
(95% CI)*

Univariate (95% CI)

Adjusted β-coefficient
(95% CI)*

-0.46 (-0.65, -0.22)

-1.28 (-2.83, 0.26)

-0.49 (-0.69, -0.22)

-1.49 (-3.32, 0.34)

SOPA Disability

0.33 (0.07, 0.55)

-0.85 (-2.72, 1.03)

0.34 (0.04, 0.58)

-0.31 (-2.62, 2.00)

SOPA Harm

0.34 (0.08, 0.56)

1.09 (-0.51, 2.68)

0.23 (-0.08, 0.50)

0.89 (-0.94, 2.73)

SOPA Medication

0.28 (0.01, 0.51)

0.13 (-1.41, 1.67)

0.49 (0.22, 0.69)

1.29 (-0.70, 3.28)

SOPA Emotion

0.29 (0.02, 0.52)

-0.33 (-1.45, 0.79)

0.07 (-0.24, 0.36)

0.45 (-1.80, 0.91)

SOPA Solicitude

0.18 (-0.09, 0.43)

0.11 (-1.28, 1.51)

0.04 (-0.26, 0.34)

-0.19 (-1.91, 1.53)

SOPA Medical cure

-0.16 (-0.41, 0.12)

-0.69 (-2.34, 0.97)

-0.31 (-0.56, -0.01)

-1.81 (-3.72, 0.11)

PBPI Mystery

0.34 (0.07, 0.56)

1.69 (0.15, 3.23)

0.45 (0.17, 0.66)

2.29 (0.82, 3.77)

PBPI Permanence

0.45 (0.20, 0.65)

2.15 (0.76, 3.55)

0.36 (0.06, 0.60)

1.33 (-0.17, 2.83)

PBPI Self-blame

0.06 (-0.22, 0.33)

1.51 (-1.23, 4.25)

0.13 (-0.18, 0.42)

3.37 (-0.07, 6.81)

PCS

0.63 (0.43, 0.77)

1.08 (0.34, 1.82)

0.45 (0.17, 0.66)

0.79 (-0.05, 1.63)

*adjusted for baseline disability, age, gender and history of WAD
Values in bold indicates statistical significance (p < 0.05)
CI=confidence interval
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Pain Beliefs and Perception Inventory: After adjusting for the potential moderator
variables, the baseline belief that pain is mysterious was predictive of selfreported disability at three (n=50) and six months (n=40) post-MVC. In addition,
the baseline belief in pain permanence was associated with three month disability
(n=49).(Table 4-4) The moderator variables explained 63% and 65% in the
variance in 3 and 6 month disability respectively. Additional unique variance
attributed to mystery was 3% at 3 months and 7% at 6 months. Pain permanence
explained an additional 6% at 3 months. Higher levels of mystery and
permanence were associated with higher levels of self-reported disability at three
and six months post-MVC.

Pain Catastrophizing Scale: After adjusting for the potential moderator variables,
the baseline PCS was predictive of self-reported disability at 3 months post-MVC
(n=50) (Table 4-4). The moderator variables accounted for 63% in 3-month
disability with catastrophizing explaining an additional 6% of variance. Higher
levels of catastrophizing were associated with higher levels of pain intensity.

Regression diagnostics revealed no evidence of multicollinearity or significant
violation of homscedasticty, normality or linearity assumptions

4.4.

Discussion

Beliefs about pain measured in the early stages following MVC appear to provide
important information for predicting future recovery in patients with WAD.
Cognitive-behavioral approaches suggest that cognitions should predict
behaviour. For example, the fear-avoidance model predicts negative thoughts
such as catastrophizing lead to fear-avoidance beliefs and disability.6 These
assertions have been recently examined to determine if these relationships are
indeed causal.34,35 While these studies suggest the assumptions of these
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relationships require refinement, there is ample evidence implicating the
importance of cognitive factors as determinants of behavior.1,3,7,20 In this study,
WAD-related beliefs were important variables in predicting outcome. In addition
to catastrophizing, beliefs pertaining to permanence were consistently predictive
of pain intensity. Beliefs related to the mysterious nature of pain were consistently
predictive of self-reported disability. The importance of catastrophizing in
predicting both pain and disability has been well supported elsewhere36 and these
data build on existing evidence specific to WAD.9,18

Similar to previous research, baseline pain intensity and disability account for the
majority of variance in future pain and disability.3 However, beliefs about future
outcome (permanence and medical cure) were one of the strongest predictors of
pain intensity and disability in this study. Previous research has demonstrated
constructs similar to permanence and medical cure, such as expectations, are
related to pain intensity. For example, in a large longitudinal cohort study, Carroll
and colleagues37 found that those who expected to recover quickly experienced a
cessation of pain 80% faster compared to those who expected that they would
never recover, after adjusting for confounding. Recovery or outcome expectancies
have also been shown to be related to actual outcomes in a variety of health
conditions such as low back pain and myocardial infarction.38

Little research is available to situate raw beliefs scores observed in this study with
other similar study populations. In a study by Adams et al.,18 pre-treatment PCS
scores for work-disabled patients with WAD II entering a cognitive-behavioral
treatment program at 4-12 weeks, 3-6 months and 6-18 months post-MVC were
reported as 19.0 (9.4), 20.1 (8.4) and 30.4 (11.5) respectively. The PCS scores for
the sub-acute and early-chronic participants were lower than we observed in this
study, while the scores for in the chronic stage were higher compared to our 6month data. Since previous literature suggests females tend to report higher levels
of catastrophizing compared to men,17 the higher proportion of females in this
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study may account for the differences in catastrophizing observed compared to
the Adams et al study. No known literature exists to compare pain beliefs as
measured by the SOPA and PBPI in a similar cohort of patients.

Caution must be exercised in the interpretation of these findings. The baseline
sample is relatively small (n=72). In comparison with a database (patients in
Alberta and Saskatchewan during the study recruitment period) from a large
physical therapy company with clinics throughout the Canada (n=2759), the
sample is generalizable concerning age and baseline pain intensity. However, this
study over-represents females. Literature suggests that women report higher levels
of pain intensity, display more pain behaviours, seek more healthcare and score
higher on measures of catastrophizing.39,40 Thus, findings from this study may be
more generalizable to female patients with WAD. Follow-up data at the three and
six month measurements were subject to significant attrition. Twenty-four percent
of the sample was lost to follow-up at the three-month measurement occasion and
an additional twelve percent were lost to follow-up at six months. Attrition
occurred despite two reminder letters and one phone call. While the consequences
of this attrition bias cannot be completely ascertained, sensitivity analysis of
baseline characteristics (demographics, pain, disability and beliefs) between those
with complete and incomplete data demonstrated systematic differences only in
the variable sex (males were more likely to be lost to follow-up). Since sex was
not related to the outcome, this difference alone does not adversely impact the
internal validity of the study. In addition, the effects of attrition limited statistical
power. In particular, the small sample size limited more detailed regression
analyses. Finally, while efforts were made to control potential confounding, there
are likely unmeasured moderating and/or mediating variables that could influence
the findings. For example, although this exploratory study was focused on beliefs,
variables such as emotional distress may influence the relationships between
beliefs, catastrophizing and outcome21,41-43 and warrant consideration in
explanatory studies.
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This study contributes important information to the growing body of knowledge
regarding cognitive factors in determining WAD outcome. In addition to the more
established catastrophizing literature, pain beliefs measured by the SOPA and
PBPI represent potentially important predictors of outcome after WAD. In
particular, future beliefs about outcome and cure appear to have promise as
predictors of poor prognosis after WAD. Furthermore, these beliefs have the
possibility to contribute to future research aimed at clarifying theoretical
perspectives on pain-related catastrophizing. Both the conceptualization of painrelated catastrophizing as an appraisal and communal coping strategy was
supported in this study. Future studies examining beliefs and catastrophizing
pertaining to WAD with larger and more representative cohorts will further
clarify the role of cognitions in shaping the experience of WAD.
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CHAPTER 5
Lessons learned: maximizing response and minimizing attrition

5.1.

Introduction

We recruited patients from physical therapy and chiropractic clinics to ascertain
their beliefs about pain, how they influence outcome, the stability of these beliefs,
as well as factors that inform endorsement of beliefs. Study participants were
sampled in a clinical environment. This presented significant challenges related to
participant recruitment and retention. These issues were primary limitations for
studies two and three.

Much has been written about consequences of poor response and attrition as well
as strategies to mitigate them.1 Despite this, there are no clear guidelines about
what constitutes adequate response and follow-up.2 Criterions are provided, but
meeting them does not necessarily mean generalizability is achieved or bias
avoided.3-5 Thus, it is paramount to understand the potential for response and
attrition bias within a study. In this chapter, a detailed reflection of the potential
for bias within studies two and three is discussed. Potential consequences of these
biases and strategies used to mitigate bias are reviewed. Finally, I hypothesize
potential reasons for poor response and make suggestions for planning similar
studies.

5.2.

Potential consequences related to response and attrition bias

Response and attrition bias fall under the umbrella of selection bias. Selection
bias refers to systematic error resulting from the manner subjects are selected or
retained in a study.6 It occurs when characteristics differ between people that do
and do not participate, and/or those with complete and incomplete follow-up
data.7 Selection bias affecting the internal validity of a study results when
systematically different variables are related to an outcome. In this case, selection
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bias can either dilute or exaggerate a true relationship. For example, volunteers
for research tend to be better educated, more active in community affairs, less
likely to smoke and more concerned about health matters.6 Whether variables
such as these are associated with the study outcome determines whether the
internal validity of the study has been compromised. Selection bias affecting the
external validity of the study occurs when the sample under study differs from the
larger sampling frame such that study findings are not generalizable outside of the
study. When responders systematically differ from non-responders, results of the
study should be generalized only to people with characteristics similar to the
study sample. A secondary consequence to non-response is insufficient power to
carry out statistical procedures. This is a prominent concern in cohort studies
involving complex disorders such as whiplash where many variables are required
to disentangle complex relationships. As an example, multiple linear regression
requires approximately 10 to 20 participants per independent variable.8,9

Unless the entire population of interest can be sampled, selection bias is likely to
occur to some extent. The sampling method is an important determinant of
selection bias. For example, a convenience sample that recruits participants from
an emergency room may be systematically different from participants recruited in
other settings. Côté et al10 demonstrated this to be an important consideration in a
systematic review of the prognosis of acute whiplash injury. The reviewers
separated studies based on recruitment setting and suggested that sample
characteristics could depend on the recruitment context. The possibility that
recruitment setting influenced prognosis was evaluated in a subsequent review11
and found only modest differences; however power may have been insufficient to
make firm conclusions.11 Thus, convenience sampling can lead to selection bias
that impacts both the internal and external validity of a study.

Bias due to attrition occurs when follow-up samples systematically differ from the
original sample.6 Attrition is inevitable in human prospective studies as people
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move away, choose to withdraw, become deceased, etc. When research
participants retained in the study are systematically different from those who are
lost to follow-up and when these variables are related to the outcome, internal
validity is compromised. In addition, as research participants are lost, the
generalizability of the sample may also be adversely impacted. Attrition also has
consequences to study power. An additional related issue is missing data. Nonrandom missing data due to loss to follow-up can become a possible predictor of
outcome thus threatening internal validity.

5.3.

Mitigating response and attrition bias

5.3.1. Methodological strategies mitigating response bias
Two concerns of selection bias pertained to this study: (1) systematic differences
between responders and non-responders (at baseline or over follow-up
measurements) possibly leading to a threat to internal validity and (2)
misrepresentation of the target population by the sample population threatening
external validity. A sample that is not representative of the target population is
most likely to arise from sample selection procedures and non-response. The ideal
method of minimizing selection bias is to prevent it prior to data collection.
Selection bias is highly unlikely to occur when probability sampling is used.
Given an equal opportunity for selection, there is also an equal opportunity for
having all characteristics of the target population represented.12 If probability
sampling is not feasible then efforts should be made to ascertain, to the extent
possible, the differences between the sample and population (see analytical
strategies below).

Convenience sampling strategies are prone to response bias if patients decline to
participate in the study. Response bias is best controlled at the planning stage of a
study by implementing strategies to maximize response rate. McColl et al13
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provide a thorough review of strategies to enhance response rate. The strategies
identified as having the most evidence to support their use include multiple
contacts, saliency, enclosed monetary incentives, and a highly personalized letter
with assurances of anonymity. A popular approach is Dillman‟s tailored design
method14 that consists of: (1) a respondent-friendly questionnaire; (2) use of four
contacts by first-class mail, with an additional „special‟ contact (e.g. certified
mail, telephone call); (3) use of return envelopes with real first-class stamps; (4)
personalized correspondence and (5) a token financial incentive sent with the
survey. In addition, a recent systematic review examined 481 studies using 110
methods to improve response rate.15 Table 5-1 summarizes these methods and
others found to be effective in improving response.

Strategies used to mitigate response bias in this thesis are also summarized in
Table 5-1. In addition, to illustrate these strategies and to provide context for the
recruitment and retention challenges faced in this thesis, details of the participant
recruitment strategy are provided visually. (Figure 5-1) The recruitment strategy
included: (1) construction of a respondent friendly and salient questionnaire; (2)
recruitment from a wide range of physical therapy clinics in Alberta that were
committed to assist with data collection; and (3) distribution of surveys in clinics
with minimum burden on administrative staff. Details for each of these strategies
are discussed below.

Respondent Friendly Questionnaire
McColl et al13 advocate a number of steps to make the survey respondent friendly.
For example, limiting the length of the questionnaire, providing clear instructions,
using the „circle the item‟ response format, and making sure the font is at least 10point. This study‟s questionnaire was piloted on lay people without neck pain and
found to be readable and was completed within 12 minutes. Saliency of a survey
is difficult to determine, however, it was believed to be salient insofar as the
research project aimed to increase understanding of a condition that potential
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participants were currently seeking care for. Moreover, the information letter
inviting participation stated that involvement might lead to improved education
strategies to better manage the condition.

TABLE 5-1
Methodological strategies advocated in literature and those employed to mitigate
selection bias.
Strategies to mitigate selection bias from literature13-16
Response bias
 Probability sampling
 Salient
 Respondent friendly
 Multiple contacts (including a special contact)
 Personalized correspondence
 Monetary incentives
 Recorded delivery
 „Teaser‟ on the envelope
 Pre-notification
 Obligation to respond
Attrition bias
 Multiple contacts (including a special contact)
 Monetary incentives
 Obligation to respond
 Postage-paid envelopes
 Community involvement (engagement)
 Study identity (consistent use of logo and colours with
contacts)
 Study personnel (respectful, accommodating)
 Detailed study description
 Systematic contacts and scheduling
 Provide benefits to participation (e.g. free educational
booklet)
 Nonmonetary incentives (e.g. small tokens of
appreciation)
 Special tracking for hard to reach participants
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Studies 2 and 3
of this thesis
√
√

√

√
√
?
√
√

√

Recruitment From a Wide Range of Physical Therapy Clinics
Recruitment was intended to be wide in scope and included multiple strategies.
The aim was to enrol as many patients as possible from varied contexts to
maximize response and idealize generalizability. Initially, a large medical general
practice organization with medical clinics in Edmonton and Calgary was
approached to participate in data collection. This company was targeted as it had
research support infrastructure and a large number of clinics. Unfortunately, this
medical group declined to participate. Hospital emergency rooms were also
approached. However, these departments did not permit data collection within the
emergency room without at least one of their physicians‟ being part of the study
team. We were permitted to place a recruitment poster in the emergency waiting
room. We also aimed to send study packages through an insurance company but
were not successful in securing participation. Therefore, the primary data
collection source was private physical therapy clinics (Figure 5-1). Two large
Canadian physical therapy companies were initially approached. These companies
own 49 clinics throughout the province of Alberta. We solicited support from
regional managers and the study was pitched to clinic managers. Twenty-two of
these clinics agreed to participate. In addition, private physical therapy clinics in
Alberta listed on the University of Alberta Department of Physical Therapy
student clinical placement database were contacted via an intermediary. Finally,
physical therapy clinics listed in the Calgary and Edmonton yellow pages were
directly contacted. Thus, we contacted the majority of private practices in
Edmonton and Calgary. An additional 10 clinics agreed to participate. A
relatively smaller proportion of rural practices were invited. As a token of our
appreciation for participation, we offered to share study findings with clinic
participants.

After 6 months of data collection, only 12 of the 32 clinics had successfully
enrolled patients into the study. We contacted regional and clinic managers to
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address barriers and requested reminders sent to the staff about the study. To help
increase response, additional physical therapy clinics in Saskatoon, Saskatchewan

FIGURE 5-1
Participant recruitment flow

were approached to participate (nine additional clinics agreed to distribute
surveys). Of these, three clinics successfully enrolled participants. We also invited
chiropractic clinics to participate to further increase the sampling frame. To do
this, the first three characters of the postal codes of physical therapy clinics
participating were matched against a list of registered chiropractic clinics in
Edmonton and Calgary. We consulted the yellow pages to identify matching
chiropractic clinics in Saskatoon. Personalized letters were sent to each clinic that
matched the first three characters of the postal code of participating physical
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therapy clinics. Follow-up phone calls were made within 2 weeks to clinic owners
who did not respond to the initial contact. Four chiropractic clinics agreed to
participate, but just four participants were enrolled. In addition, we contacted
every listed physical therapy clinic in the Edmonton yellow pages and requested
they place a recruitment poster within their clinic. This strategy was not effective
as just one participant entered the study after seeing a recruitment poster. Finally,
we provided a thank you card and a $10 gift certificate to all study contacts within
the clinics along with written encouragement to continue to distribute surveys.
This expense was covered outside of the allocated operating budget.

Minimal Burden on Clinic Administrative Staff
In total, 45 clinics agreed to serve as data collection sites. Of these, 18 enrolled at
least one research participant. In order to maximize clinic involvement, managers
requested minimum staff burden. Thus, clinic staff were simply asked to offer a
study package to every patient attending the clinic for assessment of pain because
of a motor vehicle collision (MVC). The potential participant answered four
questions to determine their inclusion into the study. If the patient did not meet
the requirement, they were asked to return the survey to the researchers in a
provided postage-paid envelope.

5.3.2. Methodological strategies mitigating attrition bias
The majority of evidence about minimizing attrition is in the context of „lessons
learned‟. A systematic review summarized this evidence by identifying themes
capturing strategies to idealize follow-up.16 These themes and other strategies
were outlined in Table 5-1. The authors of this review claimed that attrition is
generally lower when more strategies are used to mitigate attrition. Though much
of these data are experiential, a recent study2 examined a number of strategies
including different forms of incentives to decrease attrition. In this study, various
forms of incentives were compared (gift cards, £2.00, £5.00). They found that
incentives decreased attrition, but the type of incentive did not seem to matter.2
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The strategies outlined in maximizing response13-15 could also apply to minimize
attrition.

The retention strategies used in this study were found in Table 5-1. For example,
we used multiple follow-up contacts including one special contact, and provided
postage-paid envelopes. In addition, the principles of a respondent friendly
questionnaires and saliency were applied. We implemented a systematic approach
to secure follow-ups. Once a baseline survey was submitted, the date of the MVC
was recorded as well as dates for the three- and six-month follow-up mailings.
One week prior to the follow-up date, the survey was mailed, included a short
letter thanking the participant for their participation and a request to complete the
follow-up questionnaire. The package also included an information letter and a
postage-paid envelope. If the survey was not received within two weeks, two
reminder letters were mailed one week a part. Finally, if we continued to receive
no response after three weeks, the participant was given a reminder phone call.

We were unable to implement many of the strategies to increase response from
Table 5-1. The most common reason for this was insufficient resources. Monetary
incentives appear to be the most effective strategy to maximize response and
minimize attrition. This strategy was not used because there were insufficient
funds within the operating grant ($10,000.00). Approximately 650 surveys were
sent to clinics. Thus, even a small incentive represented a significant cost.
Probability sampling was also not used. Given the wide range of possible entry
points into the healthcare system after a MVC-related injury, it was not feasible to
sample in a manner that ensured each participant had an equal probability of
being in the study. We could not use multiple contacts, personal correspondence,
and pre-notification as we relied on an intermediary (clinic staff) to make initial
contact.
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We were able to use many of the advocated strategies to minimize attrition. The
primary exception was the use of incentives to secure returned surveys. As
mentioned, budgetary constraints did not permit offering incentives. Since the
study was anonymous, we did not know the extent of loss to follow-up due to
participants moving addresses (packages were addressed to “Neck Pain Study
Participant”).

5.3.3. Analytical strategies mitigating response bias
The primary concern in attempting to understand the consequences of response
bias is to ascertain potential differences between responders and non-responders
and whether these differences are associated with the outcome(s). In addition, we
are interested in the degree to which the study sample represents the sampling
frame. It is often difficult to obtain data to examine differences between
responders and non-responders. However, two large physical therapy companies
with 57 physical therapy clinics in Alberta and Saskatchewan were able to
provide some demographic data for all patients who attended their clinics in the
three major centres involved in this study during the study period. Thus, this
served as a proxy measure for determining response bias. We were able to
compare the study sample and the larger patient sample on age, sex and initial
pain intensity. (Table 5-2) We found the study sample was comparable to the
larger sample with regard to age and initial pain intensity, but differed on sex.
Initial pain intensity is a consistent predictor of future pain and disability and was
related to the study outcomes in this study. While age is an inconsistent predictor
of future outcome in the wider whiplash literature, it was found to be associated
with future pain and disability in the multivariate models in this study. These
potential confounding factors were similar in the study population and the larger
comparison database.
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TABLE 5-2
Comparison of the study sample (n=72) with a large comparable patient sample
(n=2759)
Study sample

Proxy sampling
frame

Age: mean (stand dev)
Sex: (% female)
Baseline pain intensity: mean (std dev)

39.1 (13.9)

40.4 (14.2)

79.2

60.1

5.2 (2.0)

5.9 (2.1)

While gender appeared to differ systematically between responders and nonresponders, it was not related to the outcomes pain intensity and disability at any
measurement occasion in either univariate or multivariate analysis. In addition,
sex was adjusted for when examining relationships between beliefs and the
outcome variables. Thus, it is unlikely that the observed difference in proportions
of females in responders and non-responders adversely impacted the internal
validity of the study.

The primary consequence of the observed difference in the larger proportion of
females participating in this study compared to the proportion participating in
physical therapy in general is impaired generalizability. Thus, findings from this
study are principally applicable to women accessing physical therapy for WADrelated pain. Considering women tend to access physical therapy more than men,
these data remain clinically relevant.

5.3.4. Analytical strategies mitigating attrition bias
In order to determine the potential bias related to attrition, we compared baseline
characteristics and beliefs between participants with complete and incomplete
follow-up data. Table 5-3 provides a detailed comparison. Participants with
complete data were more likely to be female compared to male. In comparing
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TABLE 5-3
Comparison of demographic and beliefs variables between participants with incomplete and complete data
Baseline – 3-months attrition
missing
n=17
5.5 (2.0)
64.7 (31.4)
2.4 (1.4)
34.6 (9.7)

not missing
n=55
5.1 (2.0)
57.4 (32.2)
3.0 (1.8)
40.4 (14.9)

Baseline – 6-months attrition
missing
n=26
5.3 (2.3)
56.0 (32.5)
3.0 (1.9)
37.9 (12.5)

not missing
n=46
5.2 (1.8)
61.0 (31.9)
2.8 (1.6)
39.7 (14.9)

Pain intensity
Disability
No. body parts
Age
Gender*
8 (14.0%)
49 (86.0%)
19 (33.3%)
38 (66.7%)
Female
9 (60.0%)
6 (40.0%)
7 (46.7%)
8 (53.3%)
Male
History of WAD
15 (75.0%)
7 (35.0%)
13 (65.0%)
History
5 (25.0%)
40 (76.9%)
19 (36.5%)
33 (63.5%)
No history
12 (23.2%)
Insurance
14 (25.5%)
41 (74.5%)
19 (34.5%)
36 (65.5%)
Tort (AB/SK)
3 (23.7%)
13 (76.3%)
7 (43.8%)
9 (56.2%)
No fault (SK)
SOPA-Control
10.5 (3.7)
11.6 (4.1)
11.3 (4.0)
11.3 (4.1)
SOPA-Disability
7.9 (4.3)
7.4 (3.5)
7.4 (4.2)
7.6 (3.3)
8.5 (3.3)
8.7 (3.7)
SOPA-Harm
10.2 (2.2)
8.2 (3.8)
SOPA-Medication
12.7 (4.0)
11.4 (3.9)
12.1 (4.3)
11.5 (3.8)
SOPA-Emotion
9.8 (4.1)
9.7 (5.8)
9.1 (5.3)
10.1 (5.5)
SOPA-Solicitude
8.9 (4.9)
6.5 (4.5)
8.6 (4.5)
6.2 (4.6)
SOPA- Medical cure
11.9 (2.7)
11.8 (3.6)
12.4 (3.4)
11.5 (3.4)
PBPI-Mystery
-2.2 (4.1)
-2.9 (3.6)
-2.9 (3.3)
-2.6 (4.0)
PBPI-Permanence
-3.9 (4.1)
-4.5 (3.9)
-4.4 (3.3)
-4.4 (4.3)
PBPI-Constancy
1.1 (4.4)
1.2 (3.9)
0.6 (3.9)
1.5 (4.0)
PBPI-Self-blame
-4.7 (1.7)
-4.2 (2.1)
-4.2 (2.3)
-4.4 (1.8)
PCS
25.9 (9.2)
24.4 (9.5)
24.7 (9.1)
24.7 (9.6)
Bold indicates a possible systematic difference between participants with complete and incomplete data
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Baseline – 3-months – 6-months
attrition
missing
not missing
n=32
n=40
5.3 (2.2)
5.2 (1.8)
57.3 (34.4)
60.6 (30.2)
2.8 (1.8)
3.0 (1.7)
36.7 (11.8)
40.9 (15.4)
22 (38.6%)
5 (33.3%)

35 (61.4%)
10 (66.7%)

8 (40.0%)
24 (46.1%)

12 (60.0%)
28 (53.9%)

23 (44.2%)
9 (56.3%)

32 (55.8%)
7 (43.7%)

11.3 (4.1)
7.2 (4.0)
9.0 (3.4)
12.0 (4.2)
9.1 (5.1)
8.1 (4.5)
12.1 (3.2)
-2.6 (3.3)
-4.1 (3.4)
1.0 (4.0)
-4.2 (2.2)
24.8 (9.2)

11.4 (4.0)
7.8 (3.3)
8.3 (3.7)
11.6 (3.8)
10.2 (5.6)
6.2 (4.7)
11.6 (3.6)
-2.8 (4.0)
-4.6 (4.3)
1.3 (4.0)
-4.4 (1.9)
24.7 (9.6)

baseline beliefs, it appeared that SOPA-solicitude scores were different between
all follow-up comparisons. That is, the difference pattern was stable. Those with
incomplete data had relatively higher endorsement of solicitude. There also
appeared to be a difference in the SOPA-harm scale when baseline scores were
compared for those with complete data and those lost to follow-up at three
months. However, this difference was not stable in other comparisons raising the
possibility that the difference could be due to chance. Sex and baseline solicitude
was not related to future pain or disability. However, the belief that pain and
exercise is harmful was related to disability in univariate analysis but not when
after adjusting for a priori potential confounding factors. Thus, the systematic
differences in sex and the solicitude and harm beliefs represent a potential threat
to internal validity. However, sex was not related to the outcomes and was
adjusted for in multivariate analysis. Moreover, considering solicitude had no
relationship with the outcomes and the relationship between harm and disability
was inconsistent and disappeared in multivariate analysis, the likelihood of threat
to internal validity is minimized. Thus, similar to the discussion above regarding
response bias, the primary consequence of attrition in this study pertained to
generalizability.

An additional consequence of attrition is missing data. This may reduce the
power of statistical tests leading to type II errors. A number of strategies exist to
handle missing data. First, it must be determined if the missing data is extensive
enough to influence power and whether the missing data is random or systematic.
Random missing data that does not influence power can simply be deleted. Since
the sample size of the study was small, simple list-wise deletion was avoided.
Tabachnick and Fidell17 provide examples of various strategies to impute missing
data. Estimation of missing data can be accomplished by substituting the
variable‟s mean or predicting its value through regression, however this reduces
the variance for that variable. The most valid method of imputation is multiple
imputation.17 This procedure involves logistic regression where cases with and
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without a missing value on a particular variable form the dependent variable.
Once predictors are determined, several (three to five) random samples are drawn
to estimate the value(s) of the missing data for that variable. The derived data sets
are analyzed statistically with the average of the parameter estimates reported.17
However, while multiple imputation is more valid than other strategies, it still
does not entirely mitigate selection bias. Considering observations of systematic
differences in the data the benefits of imputation was carefully weighed with
consequences of selection bias.

In this thesis, missing data was considered in two ways. First, if missing data
occurred in individual items, the measure‟s score was pro-rated. This only
occurred when one or two items were missing within a measure. The assumption
in this case was items within a scale have been previously shown through factor
analysis and measurement of internal consistency to represent the same construct.
Thus, it is likely that missing values would be similar to completed items within
the same scale. If data was missing due to attrition, imputation was not used.
Considering systematic differences were discovered between participants with
and without missing data, imputation would not solve the bias and may even
perpetuate it. Moreover, particularly with regression, smaller sample sizes can
over-estimate parameters. Thus imputing means or predicting missing values with
regression is likely to decrease variance and further increase the risk of spurious
associations being observed.

5.4.

Perceived barriers to maximizing response

There are numerous reasons for non-response in research. For example, research
participation may be viewed as not salient, overly burdensome, or perceived to be
untrustworthy or harmful.16,18 Some or all of these barriers may have been present
in this thesis. In particular, respondent burden was likely a significant factor.
While the questionnaire itself was not overly burdensome, patients must complete
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paperwork pertaining to their injury in the clinic. In addition, insurance paper
work also requires completion. Thus, a request to complete a survey may not have
been viewed favourably in this context. Strategies to mitigate these potential
concerns to maximize response were discussed above, as well as barriers to
implementing these approaches.

While implementing more of the measures to maximize response outlined in
Table 5-1 may have been successful, a number of other perceived barriers are
worth mentioning. Much of this discussion has centred on maximizing response
of research participants. However, many participants were not given the
opportunity to respond. This statement is based on discussions with study
contacts. Some staff were not aware of the study and those that were occasionally
forgot to offer the survey. A related issue is primarily speculative. It was possible
that many staff were not engaged in the data collection process. This lack of
engagement may have contributed to reduced perceived saliency, which was
identified as an important factor in increasing response.
A recent study19 highlighted the challenges of engaging clinicians in research. In
this study,19 over 200 stakeholders (e.g. clinicians, scientists, professional and
pharmaceutical representatives) were interviewed regarding the feasibility of
clinician participation in research within their own practice setting. Their findings
revealed three major categories of themes that impede clinician participation in
research: (1) a need for greater attention to concerns of clinicians; (2) absence of
infrastructure; and (3) (mal)alignment of financial structures. The first theme
highlights a need to engage the clinician in the research process. That is,
clinicians should not be simply passive partners. Active involvement increases the
saliency of research for the clinician and assures a voice within the research
endeavour. Active involvement could manifest as participation in the
development of research questions and contributing to development of research
methods. These contributions increase the likelihood that the study question is
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meaningful and study procedures are not overly burdensome for clinicians. In
addition, clinicians must feel that their contributions, large or small, are valued.
Absence of infrastructure pertains to clinicians‟ awareness of research
opportunities and their lack of technical knowledge about research. In the context
of this study, infrastructure was available insofar as the study‟s investigators
provided technical knowledge and addressed ethics and other research operational
requirements. However, infrastructure in the context of administrative research
support within clinics would greatly decrease burden on clinic staff. Improved
awareness and understanding of the basics of research may also lead to clinicians
reaching out to researchers as opposed to researchers soliciting clinician
participation. Related to infrastructure is alignment of financial structure to
facilitate clinical research. Clinical practice in the context of private practice
occurs within a business model. Thus, economics are of concern for clinicians.
Participation in research must not be overly disruptive to practice and clinicians
require fair compensation for their time. Whereas some physicians‟ motives to
participation in research include altruism and prestige,20 this cannot be relied on
to maximize clinician participation and may lead to burn out of clinicians who
repeatedly volunteer time for research.

5.5.

Lessons learned

Reflection on the procedures used to recruit and retain research participants and
review of recent literature have led to three recommendations for future
recruitment and retention strategies: (1) increasing clinician engagement; (2)
initial participant contact made by a member or employee of the research team;
and (3) an incentive strategy for both clinicians/administrative staff and patients.
Rather than the clinician perceiving their role to be passive, approaching
clinicians as partners may improve engagement. Face-to-face meetings to propose
the study question and ask for clinician input might be useful in increasing or
125

assessing their perceived saliency of the topic. While prospective clinical partners
were consulted about the approach to data collection, a more thorough discussion
might have been helpful to enable clinician awareness of the various strategies
used to maximize response. This discussion could lead to negotiating a more
effective recruitment strategy. These initial engagement meetings would also
serve to emphasize the importance of maximizing participant response and the
consequences of poor response to the validity of a study. Furthermore, the value
of clinician participation and how this value is most fairly quantified with
monetary and/or nonmonetary tokens of appreciation could be discussed. These
strategies target many of the specific barriers outlined by Kahn et al.19
The second recommendation pertains to removing the burden of „selling‟ the
study from clinic administration staff and/or clinicians. Rather than clinic staff
distributing surveys, a simple card is provided to all patients requesting their
consent to be contacted by researchers. At the end of each week, a member of the
research team would gather contact information. This strategy addresses a number
of issues. The first is that the card is routinely given to all participants and would
contain a small amount of information analogous to a „teaser‟ statement
mentioned in Table 5-1. For example: “Neck pain from a car accident? Learn how
you can help researchers improve treatment; check this box if you are willing to
be contacted by a researcher about a new study on whiplash”. This card could be
routinely placed with each patient‟s assessment form minimizing the chance that a
study package is not distributed and requires no „sales pitch‟ on the part of clinic
staff. In addition, it ensures that researchers, who clearly view the study to be
important, can promote the study at a time when participants are not burdened
with other forms. Finally, this approach would permit multiple personalized
contacts as recommended in the literature.13-15 Scheduled weekly meetings or
phone calls with the clinic‟s study contact might also be helpful in troubleshooting and increasing engagement.
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The final recommendation is to include a monetary incentive strategy for both
study contacts at clinics and research participants. In this thesis study, a relatively
modest amount of the operating budget was devoted to reimbursing participants
time for face-to-face interviews ($900.00). A more substantial amount would be
required to provide an incentive for the completion of each survey. In order to
make sure incentives are not coercive, a modest amount would be offered (e.g.
$5.00/per survey completed). Small monetary incentives has been shown to
improve response.2,21 Thus, to attain the sample originally desired (n=130) and
factoring in an improved attrition rate (25%) than what was observed (34%), 162
participants would need to be recruited costing $2,430.00. This cost would
increase depending on response rate. While the operating budget for this study
could not accommodate this cost, future studies could delay initiation until
appropriate funds are raised. As was done in this thesis study, $10.00 gift cards
along with a thank you card could be given to each clinic study coordinator.
However, tokens of appreciation that are more frequent (e.g. early, midway and
late data collection) might help maintain recruitment momentum. If 20 clinics
participated, this would cost an additional $600.00. Finally, while dissemination
was offered as a token of appreciation to clinicians participating, other nonmonetary gestures could be offered such as educational pamphlets citing new
literature in the assessment and treatment of whiplash injuries.

5.6.

Conclusion

Maximizing response and minimizing attrition is vital to conducting valid and
meaningful research. Consequences of each can include limited statistical power
and threats to internal and external validity. Numerous methodological and
analytical approaches are available to mitigate selection bias. Researchers must
weigh the costs and benefits of implementing these strategies. While much
attention in the literature is centred on maximizing response from research
participants, considerable attention should be directed to maximizing saliency and
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minimizing burden for clinicians as well. This is crucial if clinical physical
therapy research is to be conducted. Recruiting participants from private clinical
practices adds a layer of complexity due to potentially varied agendas of
stakeholders. Future clinical research should consider multiple strategies to
maximize response and minimize attrition. In particular, monetary incentives and
efforts

to

improve

clinician

engagement
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ought

to

be

prioritized.

5.7.
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CHAPTER 6
General Discussion and Conclusions

6.1. Overview
Beliefs about pain are personally formed or culturally shared cognitive
understandings of pain.1,2 Examining pain beliefs provides insight into meaning
that is central in the experience of pain.3 The International Association for the
Study of Pain explicitly states that pain should not be considered synonymous
with nociception, since nociception is neither necessary nor sufficient to produce
pain.4 While nociception provides a true representation of a noxious stimulus,
pain is not experienced until it is filtered through meaning. In this thesis, meaning
of whiplash associated disorder (WAD)-related pain was examined. In chapter
two, a novel application of the nocebo hyperalgesic meaning response
summarizes emerging neurochemical and neuroanatomical processes that underlie
cognitive modulation of pain. Expectancy, a particular belief about pain or illness,
is one proposed mechanism underlying this modulation. In chapter three, a mixedmethods study, WAD-related pain beliefs were characterized both quantitatively
and qualitatively. Quantitative findings portrayed these beliefs numerically,
permitting a standard comparison with future studies and with other populations.
In addition, the stability of beliefs over time was examined statistically. The
qualitative component addressed an absence of individual voices in representing
the meaning of WAD. Shared inter-subjectivity revealed themes that formed
endorsement of self-reported beliefs as measured via survey. Chapter four,
provided a consequentialist examination of the potential importance of measuring
beliefs early after injury in predicting outcome six months after the motor vehicle
collision (MVC). In addition, WAD-related pain beliefs were examined for their
association with catastrophizing. Finally, chapter five presented a reflection on
data collection challenges for this research, proposing strategies to minimize the
effects of selection bias on future studies.
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Key findings from each of the three principal studies comprising this thesis are
highlighted. Next, I present a conceptual model that explicitly integrates chapters
two to four through observed commonalities. This model is situated within
current-related literature.

6.2. The nocebo hyperalgesic meaning response
Objective
To summarize evidence of the nocebo hyperalgesic meaning response
highlighting specific anatomical and neurochemical mechanisms leading to pain
modulation via expectations.

Key findings
1)

Mechanisms underlying cognitive pain modulation support theoretical
assertions and clinical observations that cognitive factors are important in
shaping pain experiences.

2)

Negative expectations about pain can form a meaning response to noxious
or normally non-noxious stimuli that can lead to, or increase, pain. This is
known as nocebo hyperalgesia or nocebo allodynia.

3)

In the context of a negative expectation, anxiety could be produced that
activates CCK receptors in the brain. CCK can block descending
hypoalgesia or increase descending hyperalgesia. Alternatively, negative
expectations could change the experience of pain as demonstrated by brain
imaging.

4)

Physical therapists and other healthcare providers have the potential to
contribute to negative expectations through well-meaning explanations
that are interpreted negatively by patients.
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6.3. An integrated mixed-method characterization of WAD-related beliefs
Objective
To use quantitative data that characterizes WAD-related pain beliefs over time to
develop a qualitative method that provides additional inter-subjective meaning.
Specifically, this qualitative component explored experiences that inform belief
endorsement as manifested on a quantitative survey measuring WAD-related
beliefs.

Key findings
1)

The meta-theme restitution, representing a desire to be „fixed‟ or „cured‟,
was foundational and integrative in the qualitative data.

2)

Restitution may be adaptive early after WAD, but could become
problematic for meaning construction later on.

3)

In addition to the quantitative characterization of WAD-related pain
beliefs, adjunctive meaning related to experiences informing endorsement
of the SOPA-Medical cure, SOPA-Control, SOPA-Emotion and PBPIMystery scales was achieved.

4)

Both quantitative and qualitative data suggested stability in beliefs over
time.

5)

Stigma emerged as a potentially important contextual descriptor in the
formation of WAD meaning that warrants future study.

6.4. WAD-related pain beliefs associations with catastrophizing and pain and
disability six-month post-MVC
Objective
To examine the relationship between beliefs, pain, disability and pain-related
catastrophizing; and whether beliefs predict future pain and disability.
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Key findings
1)

Belief in the permanence of pain at baseline was predictive of pain
intensity and disability six months post-MVC.

2)

Belief in the mysteriousness of pain at baseline was predictive of disability
six months post-MVC.

3)

Consistent with previous research, baseline catastrophizing was predictive
of pain and disability six months post-MVC.

4)

WAD-related pain beliefs were associated with catastrophizing in a
manner supportive of theoretical assertions related to catastrophizing.

6.5. A pluralistic conceptual model of WAD-related pain beliefs
Figure 6-1 visually represents a conceptual model integrating findings from this
thesis. Moving through the model from left to right, factors influencing the sixmonth outcomes pain and disability are shown. Green boxes illustrate a context of
positive expectations or meaning response, while red boxes illustrate a negative
expectancy. The red arrows represent the nocebo hyperalgesic meaning response
as a biological mechanism influencing pain. The green arrows signify nocebos
antithesis, placebo mediating pain response which is on the positive side of the
meaning response coin. Thick arrows portray the strong and consistent
relationships demonstrated in this study and others. Restitution is visualized on
top of the model signifying its over-arching influence on the construction of
meaning. While this model represents a parsimonious representation of the thesis
findings, the intent was to maintain a degree of complexity. The experience of
pain and the determinants of function are complex and multifaceted. To further
illustrate this complexity, „squiggled‟ lines were drawn on top of straight lines
signifying the mixing of methods. The straight arrows imply statistically
generated relationships while the „squiggled‟ lines represent the necessarily
„imperfect‟ relations generated from idiosyncratic shared meaning. Furthermore,
since arrows (squiggled or straight) imply linear relationships, a complexity/non135

linear term is introduced that represents a proportion of variance beyond
measurement error that cannot predict outcomes owing to the unpredictability of
inherently complex systems. The experience of pain, given its social, individual,
biological and psychological determinants share characteristics of a complex
adaptive system.5 For example, while pain and disability are considered
outcomes, the boundaries pertaining to recovery are not clear. A system becomes
complex when it is influenced by, and embedded within, other systems. The
introductory chapter of this thesis illustrated this in discussing how the expression
of pain is, in part, socially determined. Thus, the experience of pain is embedded
within a complex social system (e.g. pain is expressed differently across cultures).
In creating a model for the experience of pain, it is possible that no model will be
accurately predictive or static. Attempting to represent such a model twodimensionally is necessarily difficult. Thus, in lieu of the apparent complexity of
the experience of pain it is prudent to include a term that attempts to account for a
degree of non-linearity and unpredictability.

The nocebo hyperalgesic meaning response (chapter two) highlighted the
biological plausibility of meaning modulation of pain via expectations. The
prognostic study (chapter four), emphasized belief related to the permanence of
pain (similar to expectations) and catastrophizing as contributing unique
individual variance for future pain and disability. Finally, the mixed-methods
study (chapter three), the desire to become „cured‟, „fixed‟ or returned to a preMVC self (restitution) coloured motives for belief endorsement. This restitution
narrative may be adaptive early after injury and in the context of congruence with
expectations and experience. Thus, the model accentuates both a scenario where
restitution fits, and one where it does not. When positive recovery expectancies
are congruent with the recovery experience, restitution is a useful narrative.
However, when the experience of pain persists, one is faced with a cognitive
predicament.
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FIGURE 6-1: A conceptual model representing key findings from this thesis characterizing the meaning of WAD-related pain
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This conceptual model highlights key findings within the thesis. In addition, it
highlights a common theme unifying the three studies. Expectations was found to
be prominent in the review of the nocebo hyperalgesic meaning response, the
thematic analysis of experiences that informed belief endorsement, and in
predicting future outcomes. The major components of the conceptual model are
discussed with specific emphasis on expectations. Supportive literature is
integrated within the discussion.

6.5.1. Restitution
An overarching concept within the model summary is the meta-theme generated
from chapter three, labeled restitution. The argument is that a sufferer‟s story is
told through a restitution narrative.6 Thus, the meaning of one‟s pain (including
one‟s belief) is filtered through restitution. The restitution narrative is a
consequence of modernist views on illness and health. That is, the body can be
cured by commodity.6 Drugs, surgery, and other services can remediate illness
and injury. This was explicitly observed in chapter three as endorsement of a
belief in cure and rejection of the belief in pain permanence. These beliefs
represent an expectation for remediation or, as will be discussed below, a desire
for remediation. The importance of restitution became even more prevalent in
later interviews in chapter three when expectations for remediation were
incongruent with the experience of pain. This conflict in meaning revealed an
important limitation of restitution:
“The first limitation of restitution stories is the obvious but often neglected
limitation of the modernist deconstruction of mortality: when it
[restitution] doesn‟t work any longer, there is no other story to fall back
on. Restitution stories no longer work when the patient is dying or when
the impairment will remain chronic.”6(p.94)
While expectations for cure are helpful and lead to seeking health care provider
assistance in facilitating health, for a small but significant portion of people who
experience WAD, pain will become chronic. Chronic pain is simply incompatible
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with restitution. To live with chronic pain through the lens of restitution means an
endless search for meaning through observable patho-anatomy. In addition, exotic
and sometimes expensive treatments are sought to deliver cure. This meaning
construction of pain is maladaptive in the context of chronic pain, as no known
„cure‟ exists for managing the pain. Overcoming this meaning of pain is a focus in
cognitive-behavioural approaches for managing chronic pain.

The nocebo hyperalgesia meaning response (chapter two) and prognostic data
(chapter four) suggests negative expectations may exacerbate the experience of
pain. In study two, inter-subjective interpretations of meaning also placed value in
maintaining a positive outlook. However, the danger comes when expectations do
not match experience. This is not to say that maintaining positive expectations are
not important. Rather, it is important that one‟s conceptualization of pain must
leave room for a framework that can accommodate two scenarios: (1) an
uneventful recovery from WAD, and (2) an incomplete or absence of recovery.
As described in the introduction, conceptual frameworks such as the biocultural
model7 are capable of rationalizing both scenarios. The so-called dogmatic
medical model8 is only capable of explaining scenario one and is congruent with
narratives of restitution. Frank6 argues that restitution stories are preferred stories
and are strongly maintained by institutional and media forces. Thus, shifting pain
meaning would likely require what Kuhn9 calls a paradigm shift. For this to occur,
a collective must experience a crisis.9 For many people, the medical model works
nicely. Despite fervent calls for alternate paradigms,7,8,10 modernist views on
illness and pain remain pervasive. This thesis suggests meaning rooted in
restitution has important consequences. Strategies to translate alternate ways of
conceptualizing injury, illness and pain are needed.
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6.5.2. Baseline pain and disability predict future pain and disability
Baseline pain intensity and disability are strong and consistent predictors of future
pain and disability. This has been supported in numerous other studies.11,12
However, it would be useful to understand in more depth about the importance of
baseline pain intensity. Sterling13 has shed some light on this by examining
measures of nervous system hypersensitivity. For example, combinations of
predictor threshold scores have been used as a way to ascertain potential
interactions with baseline variables that may better explain the impact on future
disability.14 An individual with a cold temperature pain threshold above 13
degrees, is older in age and with high initial pain has an 84% likelihood of
reporting persistent disability.14 While hypersensitivity is believed to characterize
chronic pain, evidence suggests these changes occur early on and are thus
important in shaping the early experience of pain.15 These data are important in
gaining understanding about factors that determine self-reported baseline pain.

The conceptual model proposed in this thesis is heavily focused on cognitive
determinants of future pain and disability. Sterling‟s work13,14 could be integrated
and would contribute biological and affective mediators/moderators adding to the
meaning of WAD. A recent review16 on catastrophizing provides yet another
heuristic integrating various theoretical mechanisms in determining outcome.
Thus, while the early pain/disability late pain/disability relationship is solid,
complexity is superimposed when the multitude of biological, psychological and
cultural factors are considered.

6.5.3. Expectations in the meaning of WAD-related pain
The red and green arrows within the model suggest the possible underlying
biology of expectations in determining the experience of pain. In the model, preMVC expectations are hypothesized to contribute to the initial pain response.
While these were not measured pre-MVC, there is theoretical17 and empirical18
literature supportive of this. Expectations, in this study, were one of the strongest
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beliefs predictive of outcome for both pain intensity and disability at six months.
Expectations were operationalized within the pain beliefs and perceptions
inventory as a belief in pain permanence. Though measured differently,
expectations about future outcome have been shown to be predictive of similar
outcomes in a variety of conditions,19 including WAD.20 Interestingly, despite
evidence to suggest beliefs about WAD are negative21 the over-arching theme of
restitution was that people expected cure. This could be construed as a positive
expectation. Specifically, Maddux17 considers this a behaviour-outcome
expectancy. That is, an expectation that a specific behaviour will probably lead to
a specific outcome. In this study, there was an assumed expectation that seeking
care (behaviour) would remediate pain and disability (outcome).

Expectation consists of a wide range of sub-constructs. For example, the
perceived negativity surrounding WAD might be considered a stimulus-response
expectancy. This is an expectation that a stimulus (MVC) signals the probable
occurrence of a nonvolitional response (e.g. prolonged pain). Maddux17 suggests a
stimulus-response expectancy might be a trigger for a behaviour-outcome
expectancy. Qualitative data from this study suggested a general belief in
remaining optimistic in all parts of life. This could also represent a stimulusresponse expectancy insofar as any negative or challenging situation (stimulus)
will be overcome (response). This would be consistent with the overarching
theme of restitution as well. Thus, competing stimulus-response expectancies
could influence the behaviour-outcome expectancy above.
An alternate consideration is related to the construct desire. Jensen and Karoly22
considered desire to be the degree to which one wants to experience a symptom
change. This could also be construed as motivation and possibly resembles the
meta-theme restitution. Alternatively, expectancy is the expectation for symptom
change. Clearly, these constructs are closely related. However, motivation has
been shown to contribute more variance in placebo responses compared to
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expectancy.22 Thus, separating these constructs may be important.18 In most cases,
patients likely desire to have pain remediated. This was certainly the case in
chapter three. In the context of negative expectations, is it possible to desire to
have pain abolished, yet expect it not to be? The relative consistency in believing
in cure could, in part, be related to desire, while considering negative future
outcomes more closely approximates negative expectations. Many patients likely
wrestle with this conundrum. That is, a desire to achieve restitution but a belief
that this may not occur. This problem was evident in the chronic pain participants
from chapter three. Future studies examining expectancy beliefs should
distinguish between desire and expectancy.

Of course, expectations are simply predictions based on probabilities. A number
of patients who experience WAD may have positive behaviour-outcome
expectations but have an experience incongruent with their expectation. This was
illustrated in Figure 6-1. Attribution, similar to expectancies, is concerned with
perceived control. While expectations predict future events, attribution explains
current scenarios.17 Attribution was discovered within the qualitative data when
expectations were incongruent with experience leading to a belief in pain
mysteriousness. Attribution was sought to reconcile this. Olsen et al23 suggests
that expectancy-disconfirming events are often attributed to external and unstable
causes. This would be consistent with the restitution narrative and anecdotal
observations that people experiencing chronic pain use significant resources when
seeking expert opinion and/or sophisticated imaging to explain the cause of their
pain. The explicit appraisal process described here also fits within theoretical
assertions of catastrophizing discussed below.

Perceived control shares similarities with expectations. The SOPA-control scale
examines one‟s belief in their ability to control pain. This scale constitutively
approximates what Maddux17 defined as personal-outcome expectancy beliefs.
Personal-outcome expectancies are those related to the probability that one will or
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will not attain an outcome.17 These expectancies comprise self-efficacy and
behaviour-outcome expectancies.17 Constitutive similarity is supported by strong
correlations observed between SOPA-control and future outcome beliefs
measured by the PBPI-permanence scale. The importance of self-efficacy has
been emphasized elsewhere24 providing further conceptual support for the
relationship

between

SOPA-control

and

PBPI-permanence

(expectancy)

observed.

The discussion including expected outcomes and responses of pain based on
behaviours and stimuli could be substituted for alternative outcomes in the
affective domain. Cognition and affect are known to be intimately related.16 A
possible outcome of decreased worry and helplessness could be expected from
seeking care for WAD. Indeed, proxy measures of expectations such as the PBPIpermanence and SOPA-control scales were correlated with catastrophizing,
suggesting a relationship. In addition, qualitative data indicated negative
emotional responses such as worry and helplessness occurred when participants
felt they had difficulty controlling their pain. While affective measures of pain
were not assessed in this study, there is evidence to suggest that expectations
preferentially influence pain unpleasantness.18 This is not to say that the sensory
component of pain is not influenced, but rather there appears to be a strong
support for a relationship between pain and mood. The nocebo hyperalgesic
meaning response also supports this assertion as evidenced by the mediating
effect of anxiety. Thus the association arrow between catastrophizing
(catastrophizing is considered a cognitive and affective construct16,25) and
expectations is justified. Whether negative expectations lead to maladaptive
affect, or if negative affect leads to negative expectations is not clear. Thus, a bidirectional association is depicted in Figure 6-1.
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6.5.4. Catastrophizing in the meaning of WAD-related pain
Another prominent feature of the conceptual model is catastrophizing. In this
model, similar to expectations, catastrophizing was associated with future pain
and disability. This finding is consistent with previous research.16,25 While
chapters three and four were primarily exploratory, some data support theoretical
mechanisms underlying catastrophizing. Of particular salience is the view that
catastrophizing influences pain and disability through an appraisal process. This
theory is based on Lazarus and Folkman‟s transactional model of stress and
coping26 where primary and secondary appraisal processes interact to shape the
cognitive and behavioural coping strategies initiated.16 As this theory relates to
pain, a primary appraisal consists of an assessment of the threat-value of pain. A
secondary appraisal comprises judgments of available coping options and whether
they could be successfully executed.

The relationship between expectations and catastrophizing demonstrated in this
model supports appraisal theory. Catastrophizing (specifically rumination and
magnification) might be considered a primary appraisal of perceived threat27 and
ones expectations a secondary appraisal. A threatening appraisal of pain (primary
appraisal) would likely consist of endorsements of statements such as “I wonder
whether something serious might happen” and “I keep thinking about how much
it hurts”. As mentioned above, one‟s personal-outcome expectancey includes both
self-efficacy expectations and behaviour-outcome expectations, which would fit
the concept of a secondary appraisal. Moreover, the model suggests perceived
control influences catastrophizing. This was determined through cross-sectional
associations in chapter four and has been reported elsewhere as well.25 Further
support stems from the qualitative arm of the study that suggested factors
influencing endorsement of SOPA-control beliefs included the perceived severity
of the injury. This represents a primary appraisal of threat value that may inform
catastrophic thinking directly or through the assessment of one‟s capacity to
control pain.
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The preceding discussion is not meant to suggest an appraisal conceptualization
of catastrophizing is the only valid theoretical mechanism. Since there were no
measures capable of assessing competing theories such as attention bias, the
central nervous system (CNS), or neurophysiological mechanisms, it is not
possible to say how these could be integrated into the conceptual model.
However, emerging data suggest that biological mechanisms (e.g. CNS and
neurophysiological) could be applied in a similar manner to the application of the
nocebo hyperalgesic meaning response to expectancy.16 A communal coping
mechanism has also been put forth as a potential mechanism. The suggestion is
that catastrophizing represents a motive to garner support from others.16,25,28 In
chapter four, solicitude was associated with catastrophizing, which may provide
superficial support for this proposed mechanism.

In summary, the conceptual model integrating the three principle chapters within
this thesis emphasizes expectations as an important component of forming WADrelated meaning. Expectations provide a biological explanation for altered pain
experiences. In addition, beliefs rooted in modernism suggest that an expectation
or desire for cure broadly informs meaning. Incongruent experiences and
expectations can lead to a negative orientation about future outcomes, despite a
desire for cure, leading to internal conflict. In addition to the importance of
expectations in shaping meaning, they appear to be important in contributing
variance in predicting future pain and disability. Finally, conceptual models such
as the one presented here visually depict simple linear relationships. By
combining divergent qualitative and quantitative methods, models become
necessarily complex and relationships appropriately blurred due to the
idiosyncratic experiences of pain and illness.
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6.6.

Conclusions

This pluralistic bricolage provides a broad view of WAD-related pain beliefs
consistent with contemporary biopsychosocial or biocultural frameworks. The
review of the nocebo hyperalgesic meaning response provided an example of a
biological rational for meaning modulation of pain through expectations. While
arguments were made in chapter three that cognitive modulation of pain should
not be reduced to biology, the overall theme of the thesis supports pluralism. That
is, biological rationales of meaning are valuable but do not preclude a social
constructivist perspective.

In chapter three, quantitative and qualitative data were mixed to provide an intersubjective account of factors that lead to endorsement of beliefs as measured
through survey. Thematic analysis revealed potential relationships between
prominent features within a proposed conceptual model. For example, beliefs
related to control impacted expectations. When expectations were incongruent
with experience, mystery resulted. Mystery was related to future disability, which
underscores one problem with restitution narratives. In addition, data suggested a
lack of control could be associated with affective constructs such as
catastrophizing. Finally, the meta-theme of restitution was argued as one that
coloured the meaning of pain for participants and was informative of the
generated themes. Restitution is a narrative that views pain and disability as a
temporary state that is to be restored to a pre-MVC state; to be fixed. This view
can be helpful early on in seeking help, shaping positive expectancies for
outcome, and limiting perceived threat. However, as pain and disability persists,
this concept can be problematic as expectancies are challenged, control is lost,
treatment becomes unsuccessful, and the puzzle of pain remains unsolved; all of
which is distressing. An alternate narrative may be required to better frame beliefs
to minimize distress.
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Finally, in chapter four the central role of the meaning representations of
expectancy and catastrophizing in determining future outcomes such as pain and
disability was emphasized. Both expectancy and catastrophizing offered unique
variance in the prediction of pain intensity and disability six months post-MVC
after controlling for potential confounding (baseline pain intensity and disability,
age, sex, and previous history of WAD). In addition, relationships between beliefs
and catastrophizing provided support for theoretical mechanisms underpinning
catastrophizing, particularly appraisal theory.

This thesis represents a unique contribution to the conceptualization of the
meaning of WAD-related pain (as examined via belief). A pluralistic approach
was taken that viewed meaning through biological, inter-subjective and statistical
lenses. The result was not only a broad, yet deep, characterization of beliefs, but
also an integrated précis of the potential role of expectancy in shaping WAD
meaning and contributing to WAD outcomes.
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APPENDIX A
Researcher reflexivity

Demographic reflexivity:
I am a 34-year-old PhD candidate in the Faculty of Rehabilitation Medicine at the
University of Alberta performing the current study as part of my PhD thesis
project. I am a white Canadian male whose socio-economic status would be
classified as “middle-class”. Prior to entering the PhD training program, I was
trained as a physical therapist and worked clinically for 5-years. Throughout my
practice years, I obtained specialized clinical training in manual therapy. I also
developed an interest in chronic pain clientele and an interest in pain; in
particular, the cognitive aspects of pain.

Personal reflexivity:
Throughout training and practice as a physical therapist, my view on health and
illness was primarily through the lens of the medical model (positivist/postpositivist). Literature that I read was primarily quantitative and I viewed research
questions in a positivist/post-positivist perspective. Thus, entering the PhD
program my comfort level was viewing health and illness in quantitative and
positivist/post-positivist perspectives. As my studies in pain and research
progressed I became more aware of the naturalistic paradigm. Given the large
shift in considering research questions from purely quantitative methods to one
that includes naturalistic inquiry, I faced considerable challenges framing this
positivist „upbringing‟. This was compounded by the choice of using a mixedmethods approach. Moving from paradigm to paradigm required considerable
reflection on my part to re-familiarize myself with the tenants of the naturalistic
paradigm. While a qualitative researcher aims to explore inquiry with a blankslate, this is pragmatically not possible. Thus, I needed to be explicit in reflecting
on how my considerable experiences in the quantitative paradigm potentially
influenced my interpretations. In other words, qualitative analysis and
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interpretation does not occur tacitly for me. Throughout this process, I required
peer debrief sessions to help ensure that I was facilitating subjectivity.

As a novice researcher undertaking my first qualitative analysis and interpretation
as principal investigator, I was acutely aware of the immense responsibility of
appropriately representing the research participants in the data analysis. I have
employed measures to facilitate appropriate representation of the data (member
checking), however, appropriate representation of the data remained at the
forefront of my mind throughout the process. Moreover, given the positivist/postpositivist influence from my clinical training and practice and the need to frame
this aspect of my experience further increased my sensitivity to adequately
represent participants voice throughout the process. As a consequence, the
analysis and interpretation of the data tips toward description and deduction as
opposed to interpretation and induction. That is, I purposively stayed very close to
the language used by the participants in the analysis process. In addition, the
interviews are framed based on quantitative data that were constructed on views
(cognitive-behavioural approach to pain) that I am familiar with. Therefore,
existing theory either explicitly or implicitly influenced my interpretations
(appropriately so given the design). This study is not theory building, so an
inductive process is less appropriate.

I am strongly influenced by literature advocating a biopsychosocial approach to
pain.

More

specifically,

cognitive-behavioural

based

physical

therapy

interventions such as patient education. I am also engaged in literature in the
followings areas: (1) consciousness theory applied to pain, (2) Arthur Frank‟s
illness narratives (restitution, chaos, and quest), and (3) biological research related
to placebo and nocebo effects. While much of this reading is congruent with a
naturalistic paradigm, my beliefs in a biopsychosocial and subjective reality are
likely to influence my interpretations. Indeed, I encouraged participants to discuss
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their subjective experiences and psychosocial aspects of their injury in cases when
the focus was primarily biological.

As a researcher, I have an interest in understanding a particular subject matter.
This is likely not lost on the research participants and the relationship between
researcher and participant may very well yield discourse that differs from other
relationships. Moreover, the research participant may view the researcher
differently from a social perspective that may also influence a particular discourse
unique to this relationship. Therefore, the experiences elicited in these interviews
likely reflect motives surrounding increasing understanding of an individual‟s
experience for the purpose of illuminating a broader understanding that may be
applied to others.

Ontological/Epistemological reflexivity:
The primary factor to consider here is that the qualitative research occurred within
the context of a quantitative study (i.e. a mixed-methods study). In other words,
the inquiry was not purely naturalistic. Some may argue that mixed-methods
research is in contrast to principles of naturalistic inquiry. However, considering
the research question, a mixed-methods design was deemed most appropriate.
Thus, the interview guide was based on quantitative data so the interview was
focused on particular beliefs as opposed to a purely naturalistic inquiry that may
permit a more open inquiry to beliefs that may not be captured in a pre-fabricated
measure. This issue is discussed above and I was aware of the need to frame the
quantitative perspective when engaged in the qualitative analysis.

As a mixed-method approach integrates quantitative and qualitative paradigms
that have very different views of reality, adhering to a particular framework is
challenging. Thus, a purist perspective is difficult to defend. Instead, a pragmatic
worldview guided the research process. That is, a moderate perspective to purist‟s
views was used. Much of the qualitative portion was conducted through a
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constructivist lens. Constructivism supports realism and subjectivism. Pragmatism
values this perspective but views it more of a continuum. Whereas realism and
subjectivism were influential in this study, it is acknowledged that a purist
perspective is not entirely congruent with a mixed-method approach.
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APPENDIX B
Sample interview guide

SURVEY RESPONSES
WDQ: 89/130
SOPA:
 Control: 5*= 2, 10* = 3, 21 = 2, 24 = 1, 29* = 2: 10/20 (A)
 Disability: 4 = 3, 13* = 2, 23 = 2, 26* = 1, 35 = 3: 11/20 (M)
 Harm: 1 = 4, 7* = 3, 16* = 2, 20 = 1, 34* = 2: 12/20 (M)
 Emotion: 9 = 2, 15 = 3, 19 = 2, 28 = 1, 30* = 2: 10/20 (A)
 Medication: 2 = 1, 8 = 1, 17 = 0, 32* = 4, 33* = 3: 9/20 (M)
 Solicitude: 3 = 2, 11 = 1, 14 = 1, 18 = 1, 22 = 1: 6/20 (M)
 Medical Cure: 6* = 1, 12 = 3, 25 = 1, 27* = 3 31 = 1: 9/20 (M)
WBQ:
 Recovery Pessimism: 2* = 4, 3* = 4, 6* = 3, 8* = 5: 16/20
 Active coping: 5 = 4, 10* = 4, 11 = 4: 12/15
 Passive coping: 7* = 4, 9* = 4, 12* = 2: 10/15
 Treatment Pessimism: 1* = 3, 4* = 4: 7/10
 End up in w/c = disagree
 Alternative treatments = don‟t know
PBPI:
 Mystery: 1 = -1, 4 = 2, 8 = 1, 14 = 1: 3
 Permanence: 2 = -1, 5 = -1, 9* = -1, 12* = -1, 15* = -1: -5
 Constancy: 3* = 2, 6 = 1, 10 = 2, 16 = 2: 7
 Self-Blame: 7 = -1, 11 = -1, 13 = -1: -3
PCS:
 Rumination: 8 = 3, 9 = 2, 10 = 1, 11 = 2: 8/20
 Magnification: 6 = 3, 7 = 1, 13 = 1: 5/15
 Helplessness: 1 = 3, 2 = 1, 3 = 1, 4 = 3, 5 = 2, 12 = 2: 12/30
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QUALITATIVE INTERVIEW GUIDE
Research question: How do the lived experiences of patients with neck pain from
whiplash inform their beliefs about their pain condition?

I. INTRODUCTION:
“The purpose of this interview is for you to tell me more about your pain and to
expand on what you told me in your survey. I am very interested in your
information and experience. This information will help us to better understand
neck pain after whiplash injury. I would like to remind you that the interview will
be recorded. All of your information is confidential and you may choose not to
answer any question that you are not comfortable with. You can turn off the
recorder at any time”.

II. CONTEXTUALIZE THE INTERVIEW:
a. Can you describe to me what happened in the car accident? [Follow-up: what
were you feeling immediately after it happened? What were your initial thoughts
about the accident?]

b. What does your neck pain mean to you. Follow-ups: what are some of the
things you think about when you are in pain – what do you think those things
mean; describe some of the feelings you have when you experience your pain –
what does it mean when you feel that way?

III. DETAILS ABOUT SPECIFIC BELIEFS:
 Based on your questionnaire, I interpreted that you believed/felt that
your pain is mysterious, is that accurate?
 Tell me why you feel that way.


Give me an example why your pain confuses you?



What does it mean to you if you do not fully understand your
pain (or finds their pain confusing)?



What do you think about/how does it make you feel not
knowing enough about your pain?
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Mysterious items: No one has been able to tell me exactly why
I am in pain, my pain is confusing, I don‟t know enough about
my pain, I can‟t figure out why I am in pain

Based on your questionnaire, I interpreted that you believed/felt that
your pain will not be permanent, is that accurate?
 Why do you feel that way?


Tell me about some of your experiences that have led to this
belief.



Tell me about how being optimistic makes you feel (or
optimism influence your recovery)



Do you believe there is a cure for your pain (how do you define
cure)?



Permanence items: I used to think my pain was curable, but
now I am not so sure, my pain is here to stay, pain is temp
pblm in life, someday I‟ll be 100% painfree, there is a cure for
my pain

Based on your questionnaire, I interpreted that you believed/felt your
pain was constant?
 Tell me why you feel that way?


What experiences have you had that lead to this belief?



What thoughts or feelings do you have when you reflect on
experiencing continuous pain?



Constancy items: there are times when I am pain free, I am
continuously in pain, wake up and go to sleep with pain, my
pain varies in intensity but is always with me
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Based on your questionnaire, I interpreted that you believe pain is an
sign of damage being done, is that accurate?
 Why do you feel that way?


Can you give me an example?



Have you ever experienced a time when you have felt pain, but
not believed it to be a sign of damage being done? Tell me
about this?



Some people think emotions influence pain, what do you think
about that?

Now that we have talked a little about your pain, compared to when we starting
talking, would you change anything about your meaning of pain?

Interviewer summation: “What I heard in the interview was ... (summarize key
points), did I understand correctly? Is there anything that you were thinking about
that we didn‟t discuss that you would like to tell me about?”

Close interview: “Thank you for your time and for sharing your story”
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APPENDIX C
Details of Trustworthiness Analysis

Confirmability Inquiry Audit
*Confirmability criteria

Acceptable

1. Was the interpretation grounded in the data?
 Sample A
 Sample B
 Sample C
Comments:

X
X
X

2. Are the interpretations logical?
 Sample A
 Sample B
 Sample C
Comments:

X
X
X

3. Is the category structure clear and of adequate explanatory power?
 Sample A
 Sample B
 Sample C
Comments:

X
X
X

4. Is inquirer bias likely based on the investigators reflexivity account?
 Sample A
X
 Sample B
X
 Sample C
X
Comments:

5. Overall, was the degree of confirmability acceptable?
Comments:

X

*refer to the page following for details regarding each confirmability criteria.
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Not
acceptable

Detailed description of confirmability criteria to guide inquiry audit (per Lincoln
and Guba, 1985):

1. Is the interpretation grounded in the data?
 Evaluate whether there is convergence
interpretation, coding and raw data.

between

the

thematic

2. Are the interpretations logical?
 Evaluate whether an appropriate analytic technique was selected?
 Evaluate whether the analytic technique was applied properly?
 Do category labels accurately describe the concepts?

3. Is the category structure clear and of adequate explanatory power?
 Is there an unintended mixture of levels of analysis?
 Is there an unclear method of analysis?
 Do the categories support an exhaustive account of the data?
 Do the categories describe the data/phenomena at the same level?
4. Is inquirer bias likely based on the investigator‟s reflexivity account?
 While bias likely exists, does this bias misrepresent the data?
 Is there an imposition of inquirer‟s own terminology in the data?
 Is there a sufficient description of the inquirer‟s tacit processes (i.e.
reflexivity account)?

5. Overall was the degree of confirmability acceptable?
 Are the efforts to ensure confirmability acceptable?
 Did the inquirer account for negative evidence?
 Did the inquirer accommodate negative examples?
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Member check
The table below summarizes the findings from respondents (5) returning member
check forms.
Belief
Medical cure

Extent of agreement with
thematic analysis
All respondents agreed or
mostly agreed

Control

All respondents agreed or
mostly agreed

Emotions

All respondents agreed or
mostly agreed, except one
who was unsure

Comments
“A positive attitude is important in every aspect of
my life. Pain or no pain. Being optimistic is good
for the immune system.”
“Agree that optimism plays a huge role in
recovery and ability to keep going even when in
pain etc. For me “cure” was never really an option
the chances of being pain free were limited after
surgery but after 4 there is nerve damage,
mobility and strength loss etc. So cure wasn‟t ever
a word I‟d use. I think of cure as cured of a
disease or illness not skeletal/nerve damage
caused by an accident. And cure would, yes, be
total to pre-illness state.”
“Unsure if (???) and stronger meds were helpful
or if the injury itself healed on its own with the
help of exercise and stretches or a combination of
all the above?”
“When not in control of pain it is very severe
pain, frustrating because of debilitation and
inability to work – which is also stressful – the
disability and inability to work and do preaccident
activities, be painfree etc is what makes/is the
cause of future concern – mostly the disability
more than not feeling in control though they are
loosely connected.”
Regarding negative attitudes experienced – “Very
much so for me as I also felt that whiplash was
claimed fraudulently. I don‟t anymore.”
“I think society needs to be better educated about
whiplash injury and the healing process. Yes of
course pain interfering with my life caused stress
and frustration. Due to quality of life and lost
opportunities such as missed work and not being
able to spend time with my son.”
Regarding understanding/emotions – “Same
(respondent understood pain) its still just as
frustrating maybe in a slightly different way.”
Regarding negative attitudes – “ agree – people
don‟t understand what they can‟t see and/or
haven‟t experienced even if they understand the
theory”
“Very difficult you feel helpless, hopeless can see
people‟s doubt in the way they look at you and
respond to you – it is totally different than pre
MVA when working etc. When people ask what
you do and you say on disability they don‟t see
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one – you feel like a total loser and so much less
of a person, having no value and no contribution
to home, family or society.”
All respondents agreed or “When a therapist or health care professional
mostly agreed, except one predicts that a treatment will be successful and the
who disagreed
anticipated time for relief is met, it promotes trust
in the caregiver. I found that this relieves stress”
“My recoveries did not match expected recovery
time or extent of damage (had multiple surgeries)
however, I understand my pain and did
understand risks prior to surgery thought you are
always optimistic hoping for the best case
scenario it doesn‟t always happen – dealing with
it is harder than understanding it by far.
Understanding pain helps you to do proactive
things to minimize it as best you can and to learn
limitations – what aggravates it, what may
alleviate it, even for a short period of time. It does
not change how much pain you have or the injury,
or the disability you are left with. It does not help
you deal with the affects on your life or
relationships/work
–
those
issues
are
psychological not just a matter of understanding
your pain”
“Information like how many other neck injuries I‟ve had or other knee/ligament
injuries or broken bones etc. Overall I healed very well but I‟ll always have
arthritis as a direct result of these injuries.”
“It is so much more than understanding your pain, it is the effects the disability
has on you physically, psychologically, family, friends your ability to do things
you took for granted. Then there‟s how you believe yourself, how society,
friends, family, etc perceive you – It can be dark and resources are limited –
psychologist $160/hr rehab 6 visits free pay rest, gym membership fees $250/year exercise $600/year etc etc and CAD pension and disability is limited.
Mortgage etc bills etc are still due and you have ½ what you had working to pay
so losing everything you worked for is an issue also.”

*Note, member checking also performed within interviews.
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Negative case analysis
The table below represents the negative case analysis. The table is inclusive of all
negative cases. The negative cases either represent contradictions to the themes or
themes that were not extracted, but potentially important, due to a lack of enough
reoccurrence within the data.
Meta-theme or theme
Restitution

Negative cases
Though some terminology below suggests acceptance rather than
restitution, strict adherence to the quest narrative, goes beyond
acceptance and into acceptance in the context of embracing a new
way of life (Frank, 1996). These „negative cases‟ likely represent
the fluidity of narrative (Frank, 1996).
“I think that it. See I don't know if I would use the word curable?
Because I think when it comes to an injury in any way, I don't know
so much about being 100% pain free. I think you adapt to your pain
at whatever level it is and when it's really bad you can adapt and fit it
into your life but as you get better, you can be close to 100% and
still adapt and feel like you are 100% of your person and not be
100% pain free. If that made any sense. You make concessions. I
still make concessions for my ankle injury from years, and years, and
years ago. I don't think about it, I just know that have to be careful if
I go skiing or if I go do this or that. So you make adaptations to
compensate for it. I thought in the beginning that it was going to be
like a fleeting thing, like you feel it and then you recover, you get
hurt and then you get better. I thought it was that black and white.
Because I started to see it happening from my other accident. So I
didn't that it would linger and linger. Curable, hum? I don't know
about that one. Manageable.” – Jennifer (3-months)
“I guess what I wonder about further down the line, I wonder if it's
always going to be like it is now where I'm optimistic and then I'm
pessimistic, and I'm optimistic and I wish that it would completely
just level off, where I knew where I had some concrete answer.
Someone said to me, you are always, always going to have this pain,
it's always going to be nagging you in the back of your ... it would
almost feel like a burden being off my shoulders because then I
would know. And not, be where I don't have pain, and I think oh
great, I'm getting better and then be hit with it again. So I would
rather know for sure then just kinda be, I won't say whine but
because it's not really whine .... but there are days when I feel really
great, things are good, I just need to keep up doing what I'm doing
and I'll keep feeling good and then I don't. So some .... say yes, if
you do this you're never gonna have any pain, or no matter what you
do you're are always gonna have pain. I think it would take off some
of the burden of the ... all the time”. – Jennifer (6-months)
Yep. I don‟t think there‟s anything that can entirely cure it, „cause,
honestly, it‟s kind of like scarring a muscle, the way I look at it, and
a scar‟s always permanent. It‟s just a matter of getting to learn how
to work with it. So, I don‟t think there‟s any medication that‟ll just
take it away, like a cold or, you know, anything like that.” –
Charlene (3-months)

163

“It‟s just now that it‟s more permanent and I‟m more at ease with it,
„cause I know it‟s gonna be there. [pause] It‟s kind of like you have
to grieve, that grieving process after, and then it takes awhile and
then you‟re okay with the thought of it. It‟s similar to that”. –
Charlene (3-months)
“Yeah, I guess it would ... yeah because I thought I wouldn't feel
anything and then now I realize that it's just going to be like this.
Just have to take a little more time to soak in the tub, put something
under my neck.” – Stephanie (6-month)
“Because I'm not. I'm not overly optimistic either. So I'm kind of
neutral. I just kind of learnt to accept it. The aches and pains ...
moments of back pain ... there, but I'll just have to manage it on my
own. So I'm neither optimistic or pessimistic in that situation, I just
am. I just .... that's just the way that it is .... life ... Yes. And the
injury it is what it is, it will always be there. Everything that's been
done that can be done has been done, you know, except for ... and
like I said, if I could afford it, I would go to massage, to
chiropractor, you know, I would go get extra services, if I was rich
and famous one of those people, then I would, but I'm not. I have to
take the Tylenol and if I have aches and pains. Does that make
sense? ... Well it doesn't mean anything to me other than I just want
to move on with my life. My husband and I are trying to have a
baby, mother nature will decide ..... I have obligations. Right now
I'm just ..... I have obligations I can't let pain get in my way .... I can't
let pain get in my way, I have to on. I have to be the mother and I
have to be the wife and I have the friend, I have ........ life has to go
on, so whether I have pain or not. So that's just how I deal with it.” –
Danielle (6-months)
“I think if it's there it's going to be there. I don't think there's any
particular activity or thing or medication that can make that
particular movement, go away. If there was people would say don't
do this or whatever. And it's not going to hurt there. If it's going to
be there, it's going to be there, but I don't see where it's pessimistic in
way ... if you still have pain. I've lived a whole life besides that
accident and I've had seven car accidents, who's to say where it was
from or what it's from, or maybe I just slept the wrong way or did
whatever. (Another example) is . I don't kneel, I sit down or I kneel
on the other knee or I use a lot of padding, but I'm not going to
change my whole life because I can't kneel. I go to church, I go
down on one knee instead of two knees or I'm going to sit on the
ground and get myself back up again. I'm not going to kneel on that
knee because I know it's going to hurt. But to say that I'm
pessimistic, no, it's a fact, it's never going to be better because I have
an incision right across the knee and nothing's going to change that.”
– Dana (6-months)
“Just tolerable pain. Like I can tolerate a lot, I've got a high pain
threshold I was told. And so for me to be hurting and not being able
to move like this, its really high” – Leanne (participant with chronic
pain)
“Even if I just have some kind of life where, of course, I would like
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Optimism
–
controllability

pain

Optimism – general belief
in optimism

to be able to go back to work full time, but to go back at all, doing
something even volunteer on my own, would better that what I have.
Because right now I don't really have much quality of life. So you
don't feel like you are very productive at all. I'm not. And I think if
I could get to where I could do something that would help. It
changes your outlook too which also helps your mental well being
and I think it does affect what do and what you can do physically
too.” – Dawn (participant with chronic pain)
“I really think and they told me I wouldn't and now I actually believe
that I won't (be painfree). That would be OK, if you could learn to
deal with it in a different way then just being angry about it or
depressed about it and we can get passed it enough that you can do
normal things, then I would be OK with that. Because then it's not
consuming your whole life. I mean, thank God, I'm only 47 now
what am I going to be like in 10 years. It sucks, you know one day
you are going home from work and you have everything and then
you don't.” – Dawn (participant with chronic pain)
“Yeah, I would like to have everything 100% back but it's not going
to happen and that took me a long time. Probably only in the past
couple of months that I really truly accept and that isn't easy either.
But you never know. Maybe I can do something else, it doesn't have
to be what I was doing before.” – Dawn (participant with chronic
pain)
“For some, optimism was associated with motivation to pursue
treatment (or no optimism means given up): They may not heal or
not heal as quickly. Um, if you don‟t, if you don‟t try or if you
don‟t, um, if you don‟t give it a chance, it‟s, you know, nothing
ventured, nothing gained.” – Randall (3-months)
“Some difficulty in distinguishing between hope and optimism: I'm
hoping that it won't and I don't feel a reason why it would it be. Like
I say, if I could see exactly what happens in that type of that injury,
what the dynamics are of it and what it does to your body then I
would understand it a little bit more and then maybe make an
accurate prediction of how it will affect me in the future, like if it is
just simply, stay in physio and do these stretches and stuff for a year
and you'll may not be able to start to see the results for a while.
When I first started the treatment before it actually made me feel
worse before it started making me feel better. So maybe it's just a
longer curve for this where I'm going to feel worse for six months
and then for the remaining six months I will start to feel better. I
don't know yet. I'm hopeful that it won't be permanent but the path
that it's been taking it almost feel like it's getting worse makes me
think that there is a possibility of it.” – Jennifer (3-months)
“Yes. And the injury it is what it is, it will always be there.
Everything that's been done that can be done has been done, you
know, except for ... and like I said, if I could afford it, I would go to
massage, to chiropractor, you know, I would go get extra services, if
I was rich and famous one of those people, then I would, but I'm not.
I have to take the Tylenol and if I have aches and pains. Does that
make sense?” – Danielle (6-months)
“I haven't accepted it. I still think that hopefully somewhere down
the line that they will find something that will help.” – Candice
(participant with chronic pain)
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Pessimism when framed positively can be a good thing: “Someone
said to me, you are always, always going to have this pain, it's
always going to be nagging you in the back of your ... it would
almost feel like a burden being off my shoulders because then I
would know” - Jennifer (6-months)
Intensity of pain in and of itself may not lead to a lack of control –
what is more telling is whether a solution is available: “I definitely
feel less overwhelmed and more positive even if I have bad pain, like
if I have really bad sciatica or something. There's a treatment that I
can do myself at home that it's very effective on it. So even when I
have that extreme pain and it's very overwhelming it isn't because I
know I can do something about it and I can do it myself and it's
gonna work. So it's less daunting when I suppose you know there's
an end because in the grand scheme I suppose, I don't really know
when I'm going to be pain free.” – Linda (participant with chronic
pain)
Sometimes understanding does not lead to meaningful control: “My
recoveries did not match expected recovery time or extent of damage
(had multiple surgeries) however, I understand my pain and did
understand risks prior to surgery thought you are always optimistic
hoping for the best case scenario it doesn‟t always happen – dealing
with it is harder than understanding it by far. Understanding pain
helps you to do proactive things to minimize it as best you can and to
learn limitations – what aggravates it, what may alleviate it, even for
a short period of time. It does not change how much pain you have
or the injury, or the disability you are left with. It does not help you
deal with the affects on your life or relationships/work – those issues
are psychological not just a matter of understanding your pain” –
anonymous from member check

Sometimes a practical solution to gaining control is not
apparent:“Yeah .... medication half the time it doesn't even work, so
I'm taking it for nothing and then I get addicted to it and then they
have to wean me off and try something different. It's not worth the
hassle.” – Leanne (participant with chronic pain)
Perhaps not so much interference from pain, but the interference
from being involved in MVA (supportive of unique context of
compensation injuries): “just dealing with insurance companies – oh,
my God. [laugher] That‟s probably just the biggest hassle, getting a
hold of them, getting all your paperwork done – that‟s just
exhausting. Um, sending things in, going and getting a new vehicle,
like, getting a rental vehicle, which is, it‟s more than just an injury.
Actually, the injury‟s probably the easiest part of it all. [laughter] I
can deal with it. But, um, everything just starting to get processed
and, and better. The longest part is gonna just get, uh, my disability,
like, getting covered for work that I missed, which, that‟ll take three
months. So, it won‟t be over for another three months.” – Cheryl
(baseline)
Distinguishes between pain and emotional pain: You‟re like crying
and upset and you‟re in pain, you‟re probably gonna feel more pain,
„cause you‟re having emotional pain at the same time, so, you know
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[pause] it does kind of make sense. – Kim (baseline)

Emotion – loss

Mystery - congruence

Emotions were not important for all: “I'm like that (emotional) by
nature. I don't get excited, or yell or get angry very often. I'm still
able to come to work, I can still do my normal day to day activities.
That's probably why.” – Randall (6-months)
“I told them that there's mind over matter. And I'd tell them that's a
false, that they are just saying that to whine and get attention. Unless
they are depressed because depression can, they could be in a
depression that might be something else that I would tell them
because depression can lock up someone's ... it can make them feel
pain and stuff. But it wouldn't be due to an accident. I think that's
another reason why doctor's might not be paying 100% towards
people that have pain that are internally and they can't see it because
they think they might be seeking attention or something like that.” –
Charlene (6-months)
Another possible theme, but not observed frequently enough: lack of
empathy:
“I am feeling that way because of the car accident, because of the
injuries. Everything has cause and effect. That‟s why I‟m feeling,
feeling depressed, because I can‟t do things I normally would. I‟m
feeling depressed because I‟m in pain. And feeling depressed would
be, [unclear, 37:59, people don‟t understand?]. [pause] They don‟t
understand the severity of the injury. They don‟t understand
anything about the injury, especially my boss, because they have
never been there. So, I just have to, I just kind of expect it [pause]
and go on and just” – Danielle (baseline)
“My recoveries did not match expected recovery time or extent of
damage (had multiple surgeries) however, I understand my pain and
did understand risks prior to surgery thought you are always
optimistic hoping for the best case scenario it doesn‟t always happen
– dealing with it is harder than understanding it by far.
Understanding pain helps you to do proactive things to minimize it
as best you can and to learn limitations – what aggravates it, what
may alleviate it, even for a short period of time. It does not change
how much pain you have or the injury, or the disability you are left
with. It does not help you deal with the affects on your life or
relationships/work – those issues are psychological not just a matter
of understanding your pain” – anonymous from member check
Perhaps mystery is also about others‟ understanding (connected to
stigma?): I think if, if, you know, certainly, if I had a broken leg or
something, people would say, “Oh, I understand. You can‟t do that.
You have a broken leg.” But, when you say it‟s your back or your
neck, I think, in general – and I‟m guilty of it myself – is like, “Oh,
get over it.” Right? – Jennifer (baseline)
Attempts to understand may also be maladaptive: “But I don‟t wanna
get so focused and fixated on it that I [laughter] uh, can‟t live my
life.” – Vanessa (baseline)
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