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ABSTRACT

Perceived Control and its Relationship to Disability in Patients with
Chronic Pain

Models of chronic pain theorize that patient's emotions, beliefs and

perceptions of control influence functional and psychological well-being.

Studies exploring these relationships grow at a steady pace and there is

strong evidence to support the role of psychological factors in disability

associated with long-term pain. However, the relative contribution of the wide

range of psychological factors found in chronic pain disability remains unclear.

Three studies are described which examine the role of psychological

predictors in explaining chronic pain disability using distinct methodologies.

Study 1 systematically reviewed the published literature (1974-2002) to

ascertain the contribution of psychological factors in patients with chronic back

pain. Twenty studies were included based on apriori criteria agreed by two

reviewers. Results revealed that the studies varied in quality and there was

little consistency when measuring psychological constructs. Study 2 explored

how psychological factors related to disability in two separate chronic pain

conditions using three statistical models. Participants were 70 patients with

musculoskeletal or orofacial pain attending a pain clinic. Self-report

questionnaires measuring pain, mood, beliefs and function were administered

and completed by participants. Results indicated that cognitive and emotional

variables added from 4% to 22% of the variance in chronic pain disability

above that explained by pain. Study 3 focused specifically on the role of

control cognitions (self-efficacy, perceived behavioural control and illness



perceptions-control/cure) in 68 patients with chronic back pain disability. In

addition to completing standardised measures of pain, function and cognition,

participants completed an objective measure of disability (Shuttle Walking

Test). This study found that only self-efficacy contributed significantly to

disability. The findings reported here support the need for better definitions of

psychological constructs in chronic pain, the importance of control cognitions

in understanding chronic pain disability and the possible value of control-

enhancing pain management interventions to improve outcomes.
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INTRODUCTION

This research is concerned primarily with studying the relationship between

perceptions of control and disability in patients with chronic pain. It examines how

perceived control relates to chronic pain disability as well as other relevant

psychological variables (specifically emotions) using individual methodologies.

Psychological constructs that reflect motivational states are examined separately

as cognitions (i.e. knowing) and emotions (i.e. feeling). The role of cognitions

and emotions in explaining chronic pain disability is firstly explored in a qualitative

systematic review (Study 1). The pain condition selected is chronic back pain.

Two empirical studies are then reported. Study 2 examines the relative

contribution of cognitions and emotions in predicting chronic pain disability using

a cross-sectional design. Analysis is conducted using three statistical models

(additive, mediation and moderation) and two pain conditions (orofacial and

musculoskeletal). Study 3 employs a longitudinal design and investigates the role

of different measures of perceived control as well as other relevant cognitions -

using two independent measures of disability (self-report and observed) in

chronic back pain. Study 3 proposes that cognitions (in particular perceived

control) may be important for explaining chronic pain disability.

Pain theories have progressed through single entity (sensory, behavioural) to

complementary multidimensional models (gate-control, biopsychosocial,

cognitive-behavioural). As a result, several established facts about pain are
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supported by the various studies that have been carried out These are: the

relationship between pain and nociception is highly variable; innocuous stimuli

may produce pain; the location of pain may be different from the location of

damage; pain may persist in the absence of injury or after healing; the nature and

location of pain changes with time; pain is not a single sensation but has many

dimensions; there is no adequate treatment for some types ofpain, most of which

fall into four categories: deep tissue damage (arthritis); peripheral nerve damage

(such as amputation); root damage (such as arachnoiditis) and idiopathic pains

where there is no sign of tissue damage and for which there is no agreed cause

(such as most low back pains and headaches including migraines) (Melzack and

Wall 1988 p. 165). As a result of these well-supported claims, it is now

established that psychological factors play an important role in pain experience

and progression to disability.

Control cognitions have received a lot of attention in the chronic pain literature

due to their success predicting pain and disability (Harkapaa, Jarvikoski et al. .

1991; Wells 1994; Harkapaa, Jarvikoski et al. 1996; Levin, Lofland et al. 1996;

Fisher and Johnston 1996b; Arnstein, Caudill et al. 1999; Lackner and Carosella

1999; Arnstein 2000; Tan, Jensen et al. 2002; Denison, Asenlof et al. In press).

Perceived control covers many psychological constructs including self-efficacy

(Bandura 1997), health locus of control (Harkapaa, Jarvikoski et al. 1991), control

measured within the common sense model of illness perceptions (Weinman,

Petrie et al. 1996) and perceived behavioural control as defined by the Theory of

2



Planned Behaviour (Ajzen 1991). Other psychological constructs are also

popular in explaining chronic pain disability including emotions such as anxiety

and depression; as well as cognitions/appraisals such as fear-avoidance,

catastrophizing, acceptance, coping and stress. While cognitions and emotions

are supported to be separate constructs, there can be significant overlap

between the variables that make up these two categories especially when

applied to chronic pain disability. This has led to confusion as to which

psychological constructs are most useful to measure in chronic pain research

and a lack of consistency in the literature. Efforts to rectify the problems of

measurement have been debated yet these have focused on defining core

outcome domains rather than clarifying psychological constructs (Turk, Dworkin

et al. 2003). It may therefore be also useful to try and make sense of the

numerous cognitive and emotional predictors reported to play a role in chronic

pain disability.

This thesis attempts to clarify which psychological factors are most relevant in

explaining chronic pain disability. From the health psychology literature it is

known that emotions appear to be dominant for determining behaviour for some

people while for others, cognitions are more important (Trafimow, Sheeran et al.

2004). Cognitions and emotions can also distinguish between intentions to act

which is important to chronic pain where the target behaviour is movement.

Several limitations of research in the pain and psychology literature exist as

mentioned above. The relative contribution of cognitions and emotions in
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determining chronic pain disability is not known and there has been little

systematic research to determine this.

The present studies set out to investigate the above points as well as to identify

the routes by which psychological variables might explain chronic pain disability.

A narrative review of both the medical and psychological models applicable to

chronic pain and disability are presented in Chapter 1. The aim of this chapter is

to orientate the reader to the field of chronic pain disability. Definitions of pain,

chronic pain, impairment and disability are presented. Theories of pain are

presented historically from early medical to psychological models. Models of

disability are discussed as well as psychological models typically used in health

psychology research, which have the potential to be applied to this field. The

chapter finishes with a rationale for integrating pain and psychology models to

explain chronic pain disability.

Chapter 2 is a qualitative systematic review and constitutes study 1. This

chapter reviews studies published to November 2002 from the perspective of

identifying the psychological factors that most often predict chronic pain disability.

Several aims are explored as far as the published literature allows. These

include: identifying the most consistent cognitions and emotions accounting for

back pain disability, the methodological quality of the studies presented and
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determining the relative contribution of psychological factors to chronic pain

disability over and above that explained by pain impairment.

Chapter 3 describes study 2, which explores the relationship between cognitions

and emotions using various statistical models. Three statistical models are

described and tested; additive, mediation and moderation. The aim of this

chapter is to determine how cognitions and emotions contribute to chronic pain

disability both as separate constructs and when entered together as explanatory

variables.

Chapter 4 presents study 3, which explores the relationship between

psychological factors and chronic pain disability using theoretical models. The

emphasis here is to discuss the findings in the light of three measures of

perceived control: self-efficacy, perceived behavioural control and illness

perceptions- control/cure as well as other relevant cognitions.

The final part, chapter 5, summarizes and discusses the overall findings of the

studies. This chapter includes ideas about why things happened the way they

did, what was surprising about the results and how the measures performed.

Other points are also raised, including significant theory-based

recommendations, suggestions for pain rehabilitation and implications for future

research.
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CHAPTER 1

PSYCHOLOGICAL PERSPECTIVES ON CHRONIC PAIN
IMPAIRMENT AND DISABILITY

Section 1.1 Understanding Chronic Pain

Defining pain and chronic pain

Pain is defined as an unpleasant sensory and emotional experience associated

with actual or potential tissue damage, or described in terms of such damage

(International Association for the Study of Pain (IASP) 1979). Pain can

dramatically reduce physical and psychological well being and this is more

apparent when pain becomes long lasting (chronic pain). Even if there is some

benefit from painkilling medications, suffering often continues as there is not a full

resolution or cure of pain (Elliott, Smith et al. 2002; Schmader 2002; Turk 2003).

Chronic pain has been defined as pain lasting continuously or intermittently

longer than 3 months ((IASP) 1986). Chronic pain sufferers experience pain that

is often constant and for which they have found little or no relief through surgical

and medical treatments. Many patients with chronic pain do not have a diagnosis

for their symptoms which adds to their frustration and difficulty coping (Loeser

and Sullivan 1997). In addition, having a chronic condition that is not well

understood by those outside of the specialist field means that many patients

receive inadequate explanations and treatments for their symptoms and as a

result experience increased distress (Stannard and Johnson 2003). Lack of a
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diagnosis and effective treatments can also lead to a lack of control over their

condition in the early stages (Gullacksen and Lidbeck 2004).

Using qualitative methodology, Gullacksen and Lidbeck 2004, examined the

subjective experience of women with a diagnosis of chronic musculoskeletal

pain. Three stages of adjustment were identified:

In Stage I, there was increasing pain, disability, and physical and mental

exhaustion. Alongside frustration and chaos there was a struggle to restore daily

life; therefore, the picture of a healthy future was still intact. Acknowledging that

pain may not be temporary marked the transition into Stage II, which was

characterized by sorrow and loss, and the picture of the future faded. Once given

an explanation of pain (a 'pain diagnosis'), a new understanding developed, with

gradual improvement of coping skills. Adjustment eventually progressed into

Stage III with the constructive use of past experiences, and competence and

control increased. A new picture of the future emerged that could be handled.

However, living with pain still required regular maintenance work. (p151).

The authors discuss the impact of their findings from a clinical perspective. They

identify distrust from health professionals which may prevent the patient with

chronic pain from adapting to their condition. The importance of providing the

patient with a diagnosis or explaining pain mechanisms to promote adaptation is

acknowledged as well as providing treatment relevant to the stage of adjustment.
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For patients with chronic pain, the experience of unremitting daily pain is

compromising to functioning and emotional well-being, often resulting in a

progressive disability and increased distress. It is increasingly recognised that

disability and distress arising from chronic pain is not fully understood by

examining pain impairment alone (Gatchel and Turk 1999). There is evidence

that many people suffer from persistent pain that is refractory to available medical

and surgical treatments, that disability often appears to be in excess of what

might be expected on the basis of physical pathology alone and that there is a

wide disparity amongst pain sufferers in terms of how disabled they are. This has

led to the realization that factors other than pain intensity must contribute to pain

experience, suffering and the resulting limitations in everyday activities (Flor and

Turk 1988; Akerlind, Hornquist et al. 1992; Harper, Harper et al. 1992; Levin,

Lofland et al. 1996; Turk and Flor 1999; Elliott, Smith et al. 2000; Atalay, Arslan

et al. 2001; McCracken and Turk 2002; Pincus, Burton et al. 2002; Burns, Glenn

et al. 2003).

Epidemiology of chronic pain

Given the serious consequences of chronic pain already outlined, understanding

how much of it exists in the population is important both for developing

treatments and planning services. A detailed understanding of the epidemiology

of chronic pain is considered essential for efficient management of chronic pain in

primary and secondary care.
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It has come to be accepted that chronic pain is a widespread problem with

substantial economic and social costs (van Tulder, Koes et al. 1995; Katz 2002;

Turk 2002). Furthermore, chronic pain patients are among the most frequent

users of healthcare services (Becker, Bondegaard Thomsen et al. 1997; Katz

2002). However, the subjective nature and lack of objective tests or agreed

definitions makes the epidemiological study of pain complicated (Verhaak,

Kerssens et al. 1998). Verhaak and colleagues 1998 in their review paper claim

that it is not possible to give a reliable estimate of the prevalence of chronic

pain (p 232). This has also been argued by Crombie and colleagues 1994 who

found that the prevalence of chronic pain reported in the literature was between

7% and 40% (Crombie, Davies et al. 1994). In their 1994 Editorial in the journal

Pain, they point out discrepancies that have arisen from epidemiological studies

of chronic pain as a result of variations in the definition of chronic pain and

treating people with similar pain sites as homogenous. They conclude by

emphasising the need for standard definitions of pain.

In a review of epidemiological research on back pain, Raspe & Kohlmann 1994

focus on methodological solutions to the conceptual and technical difficulties

associated with pain epidemiology (Raspe and Kohlmann 1994). Similar to

Crombie et al, the authors suggest a multidimensional approach to the

epidemiological study of pain prevalence with an emphasis on grading the

severity of chronic pain. Raspe & Kohlmann 1994 also suggest that pain surveys
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should use a multidimensional pain model that takes into account, nociceptive

input, pain perception, suffering and pain behaviour (p 531).

To clarify the problem in a more empirical way, Veerhak et al 1998 reviewed the

literature on the epidemiology of chronic pain in the adult population (Verhaak,

Kerssens et al. 1998). The focus of the review was to examine the methodology

used as well as establishing the prevalence of chronic pain. Standard search

strategies identified 15 studies investigating the prevalence of chronic pain in the

population. These papers included between 308 and 10,000 participants. Where

pain was defined in the studies (n=5), definitions varied ranging from intensity,

duration to illness behaviour. The median prevalence of chronic pain in all

studies was 15%, with variations ranging from 2% to 40%. However, it is

apparent that some studies measured pain lasting less than 3 months which

reflects acute rather than chronic pain. The review did examine studies that had

graded pain as suggested by Raspe & Kohlmann 1994, but the studies that used

such a measure reported similar prevalence rates to those that did not. Other

characteristics related to prevalence included more females presenting with

chronic pain, an increase with age with peak prevalence occurring between 45

and 65 years of age, more deprived and the majority suffering from

musculoskeletal pain. More severe pain was associated with psychological

symptoms.
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The above study suggested that future epidemiological studies should also focus

on the impact of chronic pain, i.e. pain suffering and pain behaviour (loss of work,

premature incapacity and unnecessary medical treatments) rather than pain per

se while Crombie et al 1994 argue for more identification of the causes of pain so

that preventive programmes can be implemented.

In a UK-based longitudinal study, Elliot et al 1999 undertook an investigation

designed to quantify and describe the prevalence and distribution of chronic pain

in the community in one district in Scotland (Elliott, Smith et al. 1999). This study

overcame some of the methodological problems identified in the above studies

by taking into account the severity of chronic pain as well as suffering. They

randomly sampled 5036 patients over 25 years of age who were registered with

29 community-based medical practices. Participants (72% sampled) returned

questionnaires by post which included measures of the severity of chronic pain

and expressed need. About 50% (equivalent to 46.5% of the general population)

of respondents reported chronic pain with just over half of these split between

back pain and arthritis. Demographic variables such as age, sex, housing and

employment level were identified as significant predictors of the presence of

chronic pain using regression analysis. Grade of chronic pain was most severe in

228 (15.8%) respondents and least in 703 (48.7%). Of those who reported

chronic pain, 312 (17.2%) reported no expressed need, and 509 (28.0%)

reported the highest expressed need. The authors conclude that chronic pain is a

major problem in the community and certain risk factors can be identified.
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It thus remains difficult to accurately identify the prevalence of chronic pain in the

population with studies reporting from 2% to 50%. The epidemiological studies,

which have been undertaken, differ in their methodologies making comparisons

difficult. There is perhaps a need for better standardization of criteria for

assessing chronic pain and disability using well defined definitions. These are

discussed in the next section.

Section 1.2 Understanding Impairment and Disability

Chronic pain impairment

Impairment as defined by the World Health Organisation (WHO) is a loss or

abnormality of a body part (i.e. structure) or body function (i.e. physiological

function) (WHO 1997). Impairment is seen in the context of function where the

body (including the mind and brain) or body part is unable to carry out a certain

function. Impairments are manifestations of pathology but not the pathology itself.

Furthermore, impairment is not contingent on causal factors or development of a

state. Impairment is also part of a health condition but does not necessarily mean

that disease is present or that the individual should be regarded as sick.

Impairment is assessed by medical rather than non-medical means. In chronic

pain patients, impairment can be viewed from the perspective of pain report (pain

impairment) or objectively through measuring physical capacity (physical

impairment).
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Fortunately, measuring pain impairment in chronic pain sufferers has been

scientifically developed using valid and reliable measures. The McGill Pain

Questionnaire (MPQ) is the most widely used measure of chronic pain

impairment (Melzack 1975; Melzack 1987). It measures both overall intensity and

quality of pain experience with subdivisions of sensory, affective and evaluative

aspects and is capable of discriminating among different pain conditions. A

shortened form of the MPQ (SF-MPQ) has been developed and has also been

shown to be a valid and reliable measure of chronic pain.

Attempts to objectively define physical impairment and distinguish it from

disability have been reasonably successful (Waddell, Somerville et al. 1992).

One interesting observation made by Waddell is the influence of pain behaviour,

presumably underpinned by emotional status of the patient, on measuring

impairment. This has led to the suggestion that it is not possible to separate

these influences (Waddell 1998). Watson and Parker adopt this by differentiating

physical impairment from physical capacity (Watson and Parker 2000). They

remind us that assessment of performance in the chronic pain patient is

influenced by cognitive, emotional and contextual factors. This idea has been

scientifically tested by Johnston & Pollard using constructs from the World Health

Organisation model of disability (Johnston and Pollard 2001). Using data from

three separate studies, Johnston and Pollard investigated whether impairment

could be measured as an independent construct using correlational methods.
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The separation of impairment as an independent construct from disability was

confirmed by the analyses.

Disability (Activity Limitation)

Chronic disability resulting from prolonged and unremitting pain is recognized as

a complex multifactor experience (Deyo and Diehl 1988; Orbell and Johnston

1994; Turk 1994; Johnston 1996; Johnston 1997; Zusman 1998; Truchon and

Fillion 2000; Turner, Franklin et al. 2000; Nederhand, Ijzerman et al. 2004).

Because of its multi-dimensional structure with both objective and subjective

characteristics, disability is difficult to define. When interpreted as an illness or

impairment, disability is seen as fixed in an individual's body or mind. When

understood as a social construct, disability is seen in terms of the socio¬

economic, cultural and political disadvantages resulting from an individual's

exclusion. Disability as an illness has often been viewed as permanent but

outcomes from rehabilitation interventions indicate that it is in fact adjustable .

especially if related to chronic pain (Sullivan and Stanish; Buchbinder, Jolley et

al. 2001; McCracken and Turk 2002). One author supports this by

conceptualising disability as a behaviour amenable to change and fluctuation

(Johnston 1996; Johnston 1996a; Johnston 1997). The amount of change in

disability however that can be expected to occur as a result of rehabilitation will

vary depending on the condition in question. For example, with chronic pain there

is often no clear pathology and improved functional ability is common after
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psychologically-based rehabilitation programmes. Thus, disability as a behaviour

that is amenable to change seems appropriate here. In other conditions where

pathology is clearer, e.g. stroke, disability may be less amenable to change as it

is accounted for more by the condition than psychological variables. Therefore,

less variance remains to be explained by cognitions and emotions.

Disability has been described as the inability of a person to carry out activities

and to assume usual obligations including work (Vasudevan, 1992). Disability

describes a difficulty in everything that a person does, at any level of complexity,

from simplest activities to complex skills and behaviours (WHO 1997). Difficulty

for chronic pain patients encompasses all the ways in which doing the activity

might be affected, for example, doing with pain or discomfort, too slowly, too

awkwardly, too quickly, or incongruent with time and place. Disability can range

from mild to severe in relation to quality or quantity of ability to independently

perform an activity. Disability has also been defined as behavioural repertoires

that are related to functional limitations and which emerge from chronic .

impairments (Nagi 1965).

Several models of disability have been presented in the literature. The two most

common disability models are Nagi's (Nagi 1965; Nagi 1976) and the World

Health Organisation (WHO) from the International Classification of Impairment,

Disability and Handicap (ICIDH) (World Health Organization 1980). The ICIDH

was the first major classification system to focus specifically on disability. Both
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models are medically oriented and although similar, differ in language. In Nagi's

model, functional limitations are a distinct concept. The limitations are related

more to social role activities such as parenting or walking than to verifiable and

measurable limitations such as the ability to carry weight or exercise. Disability is

seen as influenced not only by the characteristics of impairments, such as type

and severity, but also by how the individual defines a given situation and reacts

to it, and how others define that situation through their reactions and

expectations. According to the ICIDH, disability refers to any reduction or lack of

ability, caused by impairment, to perform an activity in a way considered normal

for a human being. The ICIDH framework presents disability as a linear process

that begins with an underlying cause, which brings about an impairment, which in

turn causes a disability that may result in a handicap (Figure 1.1).

Figure 1.1 Unidirectional flow of relations in ICIDH (1980) (from

http://www3.who.int/icf)

Disease
or—* Impairments Disabilities Handicaps

disorder \ /

In the ICIDH model the process from disease to impairment to disability is

unidirectional and causal. Many researchers have criticized this explanation of

disability. Therefore, The ICIDH model has been revised due to these

disapprovals as well as a lack of understanding of the relationship between the
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different concepts. The model was also seen as neglecting to take the

environment into account.

The ICIDH classification system was revised to the International Classification

of Functioning, Disability and Health (ICF). The ICF illustrated a clear shift,

from describing impairment, disability and handicap using a reductionist

approach to describing body structure, functioning, activities and participation in a

more objective way (Figure 1.2). Functioning is described as all body functions,

activities and participation interacting dynamically with the environmental and

personal factors, given certain health conditions (van der Ploeg, van der beek et

al. 2004). Disability is understood to encompass the interaction between

impairments and externally imposed activity limitations or participation

restrictions. According to the ICF, the collective term for restriction in

impairments, activity limitations and participations is disability. In turn, disabilities

result from diseases, disorders, injuries or trauma (health conditions) in the

context of person and environment.
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Figure 1.2: The model of Functioning and Disability (ICF model) from the

International Classification of Functioning, Disability and Health (copied

from ICF website)

Health Condition
(dfeorder/disease)

I i I
Body ^ Activities c $ Participation

fufiC£iori&sir'jc£ur& (Limitation) (Restriction)

One of the ICF's main objectives is to establish a common language for coding a

wide range of information on health and health-related conditions, including

disability. This standardized language makes it easier to compare conditions

across nations, disciplines and sciences. Although the ICF is still relatively new, it

has become accepted as significantly improving on the ICIDH version. It can also

be seen how this approach to universal definitions of health conditions and their

consequences could improve epidemiological studies of chronic pain.
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While the ICF is consistent with understanding disability in terms of underlying

disease using medical models, it does not consider psychological models that

can also explain disability especially where there is evidence that impairment

cannot account fully for this. Psychological models explain disability in terms of

motivational states (Johnston 1997). Motivational states refer to cognitive and

emotional processes that may facilitate or hinder functioning. This is congruent

with viewing disability as behaviour as described earlier. For example,

interventions for chronic low back pain (CLBP) often attempt to modify patients'

motivational states with good success in reducing disability but often without

changing impairment (Woby, Watson et al. 2004).

Woby and colleagues 2004 explored whether changes in the cognitive factors of

catastrophizing and fear-avoidance beliefs as well as control cognitions were

related to changes in pain impairment and disability in 54 patients suffering from

chronic low back pain. Self-report measures were completed before and following

a cognitive-behavioural pain intervention. The study did not find that changes in .

the cognitive factors (i.e. reductions in fear-avoidance beliefs about work and

physical activity, and increased perceptions of control over pain) were

significantly associated with modification in pain intensity. However, after

controlling for reductions in pain intensity, age and gender, reductions in disability

were related to cognitive factors. The final model explained 71% of the variance

in reductions in disability.
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There has been much written in recent times regarding the measurement of

disability in chronic musculoskeletal pain conditions. Although many

measurements of disability have been developed, their conceptual basis is

frequently unclear and scaling procedures either untested or unreported (Orbell

and Johnston 1994). This has recently been explored using scientific methods in

a study examining whether the components of ICIDH are separate and

independent concepts across two clinical conditions (stroke and heart attack)

(Johnston and Pollard 2001). The authors examined measures of impairment,

disability and handicap collected as part of three independent studies. Three

methods of assessment were employed including 1) correlation analysis to

separately identify impairment, 2) having expert judges rate items on a standard

disability measure (Functional Limitations Profile) as either disability and

handicap following definitions from the ICIDH model and 3) confirmatory factor

analysis to validate disability and handicap as separate constructs. Results

revealed that unlike impairment, which was found to be more of an independent

construct, disability showed a less clear separation from handicap with difficulty

recognizing discrete items for each. The authors conclude that distinguishing

impairment, disability and handicap was not consistently achievable.

Thus, it would seem important that standard definitions of the separate constructs

of impairment, activity limitation and participation are important for progressing

pain research where activity limitation is a core feature. Additionally, being able to

identify accurate models of pain impairment and disability can further

explanations and may provide more consistency among researchers.
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Section 1.3 Pain Models

Pain models have progressed from those that were completely disease-based to

the recognition that psychological factors are relevant to fully understand how

individuals experience pain. The complexity of the IASP definition of pain already

presented is supported by examining the various components of pain (Loeser

1982) (Figure 1.3). In Loeser's model, pain and nociception are seen as distinct

from one another (Turk and Okifuji 1997). According to the IASP definition, pain

is an integrated perceptual and emotional process while nociception is a

physiological process. In nociception, sensory information is activated in

specialized nerve endings that convey information about potential or actual tissue

damage to the central nervous system. Thus in Loesers' model, the physical

origin of pain arising from nociception is surrounded by layers of pain experience,

suffering and pain behaviour. All of these layers are influenced by external and

internal processes and events such as beliefs, values, and secondary gains. As a

result it does not seem possible to establish a direct link between nociception and

pain experience.
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Figure 1.3 Loeser's multifaceted model of the components of pain (copied
from Loeser, 1982)

The biomedical model of chronic pain

Restrictive medical and psychopathological models which separated mind from

body were among the first theories of pain (Gamsa 1994). The 'body' perspective

in the dualistic model suggested that pain experience was directly related to

sensory input or physical damage and explained in terms of physiological

mechanisms. Clinically, it was expected that pain symptoms were a direct result

of tissue damage, i.e. organic. This was seen as separate from the "mind"

perspective where pain was viewed in the absence of some organic or

physiological cause as psychogenic or psychiatric in origin (Cox, Chapman et

al. 1978; Blumer and Heilbronn 1982; Dworkin and Burgess 1987; Trief, Elliott et
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al. 1987; Corbishley, Hendrickson et al. 1990; Peyrot, Moody et al. 1993; Binzer,

Almay et al. 2003). Traditional medicine had thus identified symptoms as either

somatogenic or psychogenic and in keeping with this; early studies in chronic

pain were dominated by the search for a pain prone personality to satisfy the

latter. Even after extensive research it is still unclear what role personality or

psychopathology plays in the aetiology or progression of chronic pain (Under,

Walker et al. 2000). Linder and colleagues 2000 conclude from theirs and similar

studies that personality or psychopathology variables are not important predictors

of limited functioning in chronic pain patients.

In one study, 51 consecutive non-depressed patients with chronic pain were

examined using visual analogue scales, pain drawings, the Dysfunctional Attitude

Scale, the Karolinska Scales of Personality, locus of control and a scale for

assessing perceived parental rearing practices (Binzer, Almay et al. 2003). In 32

patients, pain was judged to be associated with psychogenic factors only, while

for 19 patients, pain could be attributed solely to a general medical condition.

Compared with the somatic pain group, patients with psychogenic pain reported

higher levels of general bodily discomfort but less concentration difficulties and

memory disturbances. There were no significant differences on any of the

measures between pain patients and normal controls with the exception that

locus of control was primarily external for the psychogenic pain group. The

authors conclude by emphasizing the senselessness of separating the organic

vs. psychogenic distinction of chronic pain disorders.
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Unfortunately, the psychological perspective is often misunderstood and

misinterpreted in relation to chronic pain (Nielson and Weir 2001). In some

instances, this misunderstanding arises where psychological influences on pain

are often interpreted as meaning psychopathological or psychiatric. This

undoubtedly leads to the view that in the absence of physical factors to explain

pain symptoms, psychological causation is often speculated.

Further research has agreed by acknowledging that the factors causing and

maintaining most chronic pain syndromes remain vague (Turk 2005). There is a

lack of empirical data relating predictors to outcomes resulting in ill-defined

treatments for individual pain conditions. This has led to pain patients being

treated as a homogenous group with little regard to personality factors. Although

it is acknowledged that the patient's personality may be an important factor in

treatment outcome and that personality should be assessed, this is related more

to identifying barriers to change rather than aetiology or progression (Vendrig,

Derksen et al 2000).

Turk, in his review paper, draws on previous research which has attempted to

define subgroups of pain patients based on psychological factors (Turk and Rudy

1988 cited in Turk 2005). Three diagnostic groups have been identified in several

studies including Dysfunction, Interpersonally Distressed and Adaptive Copers (p

47). None of these groups however are based on stable personality factors.

Additionally, in replication studies these groups have been found to have similar
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physical pathology leading Turk to conclude that medical and psychosocial are

truly independent supporting the view of Linder, Walker et al 2000 above (Turk

2005 p 47).

The gate control theory of pain

As early as the middle of the 20th century, while the dualistic theories continued

to be tested, several different models were being proposed which would

challenge the view that sensory input does not correlate with pain experience or

disability. Chronic pain was seen to be more than a singular physical symptom

and a condition that required an integrative rather than a unidimensional

approach. The first of these integrative approaches was Melzack and Wall's

Gate-Control Theory first proposed in 1965 (Melzack and Wall 1965). This was

the first theory to integrate psychological and physiological factors in pain

research.

The gate control theory views an integrated chronic pain system as comprising

affective, behavioural, cognitive and sensory-physical components, all of which

relate to the processing of nociceptive stimulation. The fundamental basis for this

theory is the belief that psychological as well as physical factors guide the brain's

interpretation of painful sensations and the subsequent response. The theory

suggests that there are gates in the nervous system that open and close to let

pain messages through to the brain or to block them. The experience of pain
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depends on a complex interplay of the central and peripheral nervous systems.

Following an injury, pain messages originate in nerves associated with the

damaged tissue and flow along peripheral nerves to the spinal cord and on up to

the brain. However, before they reach the brain, the pain messages have to pass

through the gates in the spinal cord that open or close depending on a number of

factors. When the gates are open, pain messages get through more or less easily

and the pain can be intense. When the gates close pain messages are prevented

from reaching the brain and may not even be experienced. Our thoughts, beliefs

and emotions may affect how much pain we feel from a given sensation.

Many people with chronic pain find that their pain is worse when they are

depressed, anxious or stressed (Herr, Mobily et al. 1993; Geisser, Robinson et

al. 1994; McCracken and Gross 1998; Lackner and Carosella 1999; Okifuji, Turk

et al. 1999; Strahl, Kleinknecht et al. 2000; Sullivan, Rodgers et al. 2001;

Zvolensky, Goodie et al. 2001; Greenberg and Burns 2003; Harris, Morley et al.

2003; McWilliams, Cox et al. 2003). It is postulated that these are some of the

factors that open the pain gates. Specifically such factors include: injury,

inactivity, long-term narcotic use, inadequate pacing of activities, focusing on the

pain, lack of distraction, worrying about the pain, catastrophizing, depression,

anger, anxiety, stress, frustration, hopelessness and helplessness. Alternatively,

influences that can close the pain gates and reduce suffering include: increasing

activities, short-term use of pain medication, relaxation training, positive thoughts,

distraction, feeling reassured that pain is not harmful, increasing personal control
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over pain, and better management of stress. Although the physical cause of pain

may be identical in several different people, their perception of pain can be very

different depending on their psychological state. This model contradicts the idea

that pain is either somatic or psychogenic, and instead suggests that both factors

have an influence on pain perception. Pain is thus a complex phenomenon that is

experienced differently in various situations and influenced by a myriad of factors.

Learning model of pain

With the persistence of pain, fear of everyday activities that elicit or exacerbate

pain can become conditioned resulting in avoidance of activity. Through

classical conditioning, the aversiveness of the pain associated with activity

becomes learned and avoidance of pain is a powerful initial maintaining factor for

reduced activity (Vlaeyen, Kole-Snijders et al. 1995). Over time, inactivity is

maintained also by anticipatory fear and generalisation to all forms of movement

or activity can develop. For example, fear of pain may become associated with

an expanding number of situations and activities that may be avoided because .

patients assume that they will elicit or exacerbate pain. ...A patient who received

a painful treatment from a physical therapist may become conditioned to

experience a negative emotional response in the presence of and even

anticipation of the therapist. The negative emotional reaction experienced in

anticipation may produce muscle tension and amplify pain (Turk, 2003: p 574).

This effect of learning on pain experience and behaviour has been acknowledged

for many years (Fordyce 1976). This is operant learning where if the
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consequence of a given behaviour is rewarding, the likelihood of it being

repeated is increased or decreased if the consequence is aversive. Pain

behaviours (grimacing, moaning, holding) while adaptive and appropriate in the

early stages of pain experience are responsive to associative learning over time.

In this model pain behaviour that was once functional can come under the control

of positive or negative reinforcers, such as attention of the partner and significant

others or removal of duties (Lousberg 1992).

In chronic pain, pain behaviour may represent a way of responding to the

environment that is learned, rather than an adaptive pattern of protecting the

body from injury. Reinforcement of pain behaviours can come from several

sources including family members and health professionals (Flor, Kerns et al.

1987; Flor, Turk et al. 1987; Romano, Syrjala et al. 1988; Flor, Turk et al. 1989;

Turk and Okifuji 1997; Fillingim, Doleys et al. 2003). Patient distress, for

example, has been seen to influence physicians prescribing of opioids for chronic

pain over physical pathology (Turk & Okifuji, 1997). There has been a

proliferation of research in recent times in an attempt to better understand

avoidance of activity and the pain related disability that results (Vlaeyen, de Jong

et al. 2001).

It has been shown that it is possible to predict pain-related disability using a

measure of fear of movement (also known as Kinesiophobia) one week

following injury (Nederhand, Ijzerman et al. 2004). Eighty-two patients (91% of
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those sampled) attending an accident and emergency department in a general

hospital were assessed one and twenty-four weeks following a neck injury

sustained in a road traffic accident. Measures of pain intensity, Neck Disability

Index, catastrophizing, fear of movement (Tampa Scale for Kinesiophobia) and

avoidance of activity were completed. Using the Neck Disability Index, chronic

pain disability was predicted with a probability of 54.3% (95% confidence interval

[CI], 35.2%-72.3%) and a probability of 83.3% (95% CI, 70.3%-91.3%) using the

Tampa Scale of Kinesiophobia. This has important implications for treatment as

those patients identified with fears about moving can be offered interventions that

focus on gradual reduction of this fear through exposure and better maintenance

of function.

The bio psychosocial model of pain

In contrast to the biomedical model of pain with an emphasis on disease and the

learning model which focuses on progression of disability, the bio psychosocial .

model arose from two key publications. The first was the gate control theory

already described and secondly, Engel's 1977 appraisal of the biomedical model.

In Engel's seminal paper he described the biomedical model as being inadequate

due to its primary focus on biological determinants of disease which left little

space for social, psychological and behavioural explanations of illness (Engel

1977). The bio psychosocial model focuses on illness and as such opened the

way for new treatments that extended beyond the biomedical discipline. Illness is
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seen as distinct from disease in terms of its subjectivity and involves a dynamic

reaction between biological, psychological and sociocultural factors that together

shapes the person's pain experience (Turk 1996; Turk and Flor 1999). Disease

is an objective biological event whereas illness refers to the personal

consequences of this in terms of emotional, physical functioning and sick-role

behaviours. From this perspective, the diversity in illness experience (which

includes its severity, duration and consequences for the individual) is accounted

for by the inter-relationships among biological changes, psychological status and

the social and cultural contexts that shape the patients perception and response

to illness.

Several theories which follow the bio psychosocial perspective and which attempt

to relate both medical and psychosocial variables in pain related disability are

described below. These conceptual frameworks each have a similar psychosocial

basis but differ in their comprehensiveness.

Skevington (1995), using the gate control theory, puts forward a comprehensive

social psychological model of chronic pain with an emphasis on factors that

can influence cognitive control (Skevington 1995). This model focuses on a wide

range of subjective/personal and objective psychosocial factors that may affect

the perception of painful stimuli as noxious or benign. The model is organised

into four levels of explanatory factors comprising Individual behaviours affected

by social processes (Level 1); Interpersonal behaviours (Level 2); Group and
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intergroup behaviour (Level 3); and Higher order factors affecting socio-

psychological processing (Level 4).

Level 1 takes into account personal beliefs about symptoms, control/cure of

illness and emotional reactions to illness (pain and disability). It is suggested that

these factors can shape current and future expectations about illness and

recovery. For Level 2, the focus is on the role of significant others and how what

they say and do impacts on the person's interpretation of their symptoms as well

as illness (help-seeking) behaviour. Of importance here is the social context

within which relationships between the pain sufferer and others takes place.

Level 3 focuses on collective beliefs and how these influence the progression

from pain to disability. The emphasis is on the influence of the group to which the

sufferer belongs or identifies with. Such influences can come from past

experience with services or media. Level 4 outlines a broader level of

significance in the sense that each of the previous levels is underpinned by

culture, ideology and politics.

No assumptions are made in this model about how the different levels interact

with each other or causal links between factors. Neither has the model been

empirically tested as a whole. Rather the model highlights the importance of

viewing the pain sufferer within a social, political and cultural context. This is

important as much pain research ignores these aspects while instead focusing on

the individual in isolation. Furthermore, the model is consistent with the gate
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control theory's conceptualisation that factors originating in social and

environmental domains contribute more to the evaluative and affective

dimensions of pain over sensory input.

Another theory which has been empirically tested is the bio psychosocial model

of pain from the perspective of the WHO (1980) model of disease consequences

(Talo, Rytokoski et al. 1995). The Bio psychosocial Disease Consequence

Model is based on the bio psychosocial model and WHO ICIDH classification of

disease consequence (impairment, disability handicap). This model is aimed at

understanding chronic pain related disability as its outcome. The model is tested

using a sample of 173 Finnish chronic low back pain patients. Assessment

instruments derived from impairments, disabilities and handicaps were

empirically developed and used in the study. These were subdivided in bio,

psycho and socio impairments, disabilities and handicaps and subjected to

modelling analysis for the psychological aspects only. The authors conclude that

although a reasonable model was found, there may be other possible models.

A bio psychosocial model for predicting chronic low back pain disability and

based on a stress-coping framework has also been proposed (Truchon 2001).

In this model chronic pain related disability is seen within the context of

environmental demands, psychological and biological factors. Truchon 2001 uses

Cohen's stress-coping model as a basis for understanding the role of stress in

chronic pain (Cohen, Kessler et al. 1995) with an emphasis on environmental
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stressors as primary risk factors. This stress coping model of pain is justified by

the author on the premise that it has been used to understand adjustment to

various other health problems (Andersen, Kiecolt-Glaser et al. 1994; Affleck,

Urrows et al. 1997; Truchon and Fillion 2000). Pain-related injury is considered

to be a stressor since it triggers physiological and psychological responses in the

same way that physical and psychosocial stressors do: (Truchon 2001 p 760).

This bio psychosocial model suggests that environmental demands may directly

lead to chronic low back pain disability via biological or behavioural responses or

indirectly through negative emotional responses such as anger, fear and anxiety

and/or perceptions of control or harm and coping (Figure 1.4).

According to the model, a person faced with a threat, without sufficient personal

resources to cope effectively with the demand, can also increase his/her risk of

progressing towards disability. Two possible factors can influence the

progression to disability: emotional state and biological arousal, which exert an

influence on cognitive appraisal and biological arousal affecting emotion. The

model also proposes a bidirectional relationship between cognitive appraisal of

health threat or loss and negative emotional responses. This means that

emotional responses can result directly from the person's appraisal of their pain

condition or alternatively, how the person feels can influence how he/she

appraises his/her pain condition.
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Although the model lacks empirical support presently, research in the last 10

years have identified similar risk factors (psychosocial yellow flags) and utilised

preventative strategies to halt the progression of pain from acute to chronic in low

back pain patients (Linton, Hellsing et al. 1993; Williams, Pruitt et al. 1998;

Gatchel 2001; Pulliam, Gatchel et al. 2001). Such prospective research strongly

supports the role of psychological and stress-related factors in the progression

from acute to chronic pain and disability (Kendall, Linton et al. 1997).

The value in assessing psychosocial yellow flags early in pain conditions is not to

label the patient or to understand their pain as any less real or reduce the need

for symptom control. The overall aim rather is to prevent the onset of chronic

problems in patients with are considered at risk of developing a chronic pain

condition. Further aims are to instigate active case management at as early a

stage as possible and deliver interventions appropriate to the underlying cause.

This is achieved through identifying both frequent unintentional barriers and the

less common intentional barriers to improvement. Back problems can lead to

activity limitation including work loss. Although 90% of people with acute back

pain problems recover within 4 weeks, certain factors may increase the risk of

developing a chronic pain problem for those who don't recover as expected.

These include:

• inadequate control of acute pain,

• presence of a belief that back pain is harmful or potentially disabling

• fear-avoidance behaviour and reduced activity levels
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• tendency to low mood and withdrawal from social interaction

• an expectation that passive rather than active participation will help

(Kendall, Linton et al. 1997; Hallner and Hasenbring 2004)

One of the most important psychosocial yellow flags indicating a person may be

at risk of developing a chronic back pain problem relates to the persons' belief

that back pain is harmful or potentially disabling. Another aspect to this is the

person's beliefs about recovery from the current acute episode. Beliefs are

probably best judged by how adaptive they are in enabling the person to function

appropriately rather than on whether they are true or false. A belief that the

current episode of acute back pain will not get better is viewed as maladaptive

and may hinder recovery.
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Figure 1.4 Biopsychosocial model of chronic low back pain disability
proposed by Truchon (based on Cohen et al, stress coping model) (copied
from Truchon, 2001)
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Further support for a stress hypothesis comes from Feuerstein et al 1985. They

compared the role of job and family related stress, psychological distress and

pain experience in 33 participants with chronic low back pain and 35 healthy

matched (age, sex, deprivation, weight, and height) controls (Feuerstein, Suit et

al. 1985). Results showed that environmental and general stress were greater in

the chronic low back pain group. Distress and family conflict were related to pain.

The study however uses a cross-sectional design where it is not possible to

comment on the direction of the relationship between stress and pain. It is

possible that pain preceded stress but equally possible that stress triggered pain.

Without prospective studies it is not possible to target interventions appropriately.

Cognitive-behavioural model of pain

Similar to the role of the bio psychosocial model in our understanding of pain and

disability, the cognitive-behavioural approach employs comparable

explanations although organised in a somewhat different manner. The cognitive-

behavioural model has however enjoyed more success than other models due to

its success in providing effective treatment programmes for chronic pain (Morley,

Eccleston et al. 1999). The cognitive-behavioural perspective is aimed at

identifying and treating the psychological factors that along with physical

pathology maintain and potentiate pain (Turk, 2003). The model is based

primarily on the contribution of behavioural, cognitive and affective factors to pain
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intensity, suffering and experience. Recent studies explore chronic pain and its

progression by integrating cognitive and behavioural perspectives

Sharp 2001 presents a reformulated cognitive-behavioural theory that

interprets chronic pain experience from a more cognitive perspective than

previously, although not dismissing behavioural, mood, social or environmental

influences (Sharp 2001).

Cognitive representations of chronic pain introduce the idea of individual beliefs

and attributions about the meaning of pain. In such representations the individual

is continuously appraising and interpreting his or her experience of pain, which in

turn affects one's capacity for self-management. Concepts related to pain such

as expectancy, attention, personal control, cause and prognosis represent the

various ways in which people can interpret their pain and disease status. Such

concepts can lead to adaptive (high self-efficacy, distraction, adaptive

coping) or maladaptive beliefs (catastrophizing, fear-avoidance beliefs,

helplessness) about pain and subsequently influence the extent to which

functioning is limited. For example, patients who interpret their pain as indicating

more damage tend to avoid movement (fear-avoidance) resulting in even greater

disability (Vlaeyen, Kole-Snijders et al. 1995). For those who are left with

uncertainty about the real nature of their pain condition, conflict and resentment

can be prominent (May, Rose et al. 2000). Similarly, people who interpret their

pain in a catastrophic way tend to have more distress and disability (Geisser,
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Robinson et al. 1994; Sullivan, Rodgers et al. 2001). It has also been repeatedly

found that control cognitions are related to affective and behavioural responses

to chronic pain with more personal control being predictive of better outcome

(Wells 1994; Fisher and Johnston 1996a; Fisher and Johnston 1996b; Arnstein,

Caudill et al. 1999; Lackner and Carosella 1999).

The modified cognitive-behavioural model proposed by Sharp 2001 supports a

cognitive perspective and is underpinned by the view that the consequences for

chronic pain originate in the way patients react to their pain (p 792). The model

suggests that reactions to chronic pain lie in patients' interpretations and

appraisals of their pain rather than sensory disturbance (Figure 1.5). Distress,

disability and physiological arousal are seen as continuing long after sensory

disturbance by self-maintaining factors such as appraisals and beliefs about pain.

The modified cognitive-behavioural approach assumes that in addition to the

behavioural mechanism, cognitive variables influence the subjective experience

and tolerance of pain and activity. Research in this field does not in any way

suggest that cognitions are a causal factor in sensory pain experiences rather

they are related to the utilization of helpful or unhelpful coping strategies and

thereby affect the extent to which pain impacts on people's lives. Avoidance

and/or safety behaviours may prevent disconfirmation of fears and maintain

cognitions and beliefs. Emotions such as anxiety and distress may maintain

autonomic arousal and somatic misinterpretation takes place (person continues

to believe that an underlying condition exists to explain their pain). Anxiety and
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depression may then increase the likelihood of patients misinterpreting or

negatively appraising recovery and maintain avoidance of activity and/or pain

behaviours. In a similar interpretation to Figure 1.4, mood can also occur as a

direct result of cognitive appraisals so that patients who have a negative

appraisal of their condition can result in negative mood being experienced.

Positive emotions can also influence appraisals and recovery from pain

symptoms (Zautra, Johnson et al 2005). In a study of 124 women with chronic

pain due to osteoarthritis or fibromyalgia, Zautra and colleagues collected weekly

information regarding positive and negative affect over a period of three months.

Affect was measure using the Positive and Negative Affect Schedule (PANAS).

They found that positive affect benefited patients with chronic pain by improving

adjustment and lower levels of pain while negative affect had the opposite effect.

Iatrogenic influences (i.e. the kind of explanations health professionals offer to

patients for their pain - usually inadequate or misinformation) may also progress

chronic pain related disability. For example, many patients believe that pain is a

sign of organic pathology and that further investigations or treatments are

needed. The ways in which health professionals respond to this may

inadvertently reinforce patient's anxieties and may unwittingly reinforce further

disability and a passive rather than active approach to pain self-management.

This is the focus of Skevington's proposed model previously discussed

(Skevington 1995).
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Figure 1.5 Modified Cognitive-Behavioural Model of Chronic Pain (copied
from Sharp, 2001)
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While the cognitive-behavioural model presented above is untested, there is

strong evidence from treatment studies that cognitive-behavioural factors are

important in chronic pain progression and disability.
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In an editorial for the journal Pain, Morley (2004) discusses research issues

related to cognitive-behavioural therapy (CBT) for chronic pain. He makes

several reflections on the methodology of studies evaluating cognitive-behaviour

therapy which has relevance for all research in chronic pain. Morley states that

researchers in CBT and chronic pain need to be strategic and develop more

precise models of change, linking specific cognitive changes to specific

outcomes. Specification of such relationships is likely to be driven by both

theoretical and empirical considerations (Morley 2004 p 205). He goes on to say

that research in this field should be more focused with defined statistical models,

good measurement procedures and clearly stating control, mediator and

moderator variables. He calls for better specification of the CBT model (p. 206)

through experimental manipulation of important theory-based factors.

Several other authors make similar claims to Morley above and suggest that

generally there is a lack of empirically tested theoretical models being applied to

pain related disability (Johnston 1996; Johnston 1997; Johnston and Pollard

2001; Sullivan, Thorn et al. 2001; Hobro, Weinman et al. 2004; Severeijns,

Vlaeyen et al. 2004).

It is also agreed that as theoretically derived models are based on an

understanding of underlying psychological processes, they are more useful

(Johnston & Pollard, 2001). As Johnston and Pollard suggest ....it is important to

begin to test the empirical validity of models and to propose amendments which
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will address deficits identified (p. 1262). They argue that theory can guide the

development of interventions and provide a stronger basis for interpreting the

relationship between factors which contribute to health problems. While some

theoretical approaches (e.g. fear-avoidance, self-efficacy) have been found to be

beneficial for understanding chronic pain disability, many more models could be

applied. To advance theory further, it is helpful as stated earlier to view disability

as limitations in behaviour (Johnston et al, 2002 p.319).

Limitations in behaviour are seen to be influenced by the motivation or intention

the individual has to perform the behaviour. For example, people will exercise to

a level they desire, believe they can achieve and if they value the benefits of

exercising. For people with chronic pain, pain impairment might interfere with

these beliefs or expectations. The emphasis on behaviour opens the way for

utilising additional theoretical models to the fear-avoidance and self-efficacy ones

already mentioned. So that in the same way that it is possible to address activity

in healthy individuals, it is possible to apply these models where people suffer

from disabling conditions. Johnston and Pollard thus suggest that psychological

models which consider the person's perceptions of their disorder or their beliefs

about disability are relevant to understanding the condition and developing

interventions (Johnston and Pollard 2001). In addition, they suggest that disability

may be seen as resulting from the person's perception of his/her condition and,

impairment (e.g. pain) may adversely influence this perception. The authors

propose an integrated model of disability incorporating both impairment and
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beliefs (Figure 1.6). It is suggested that changing beliefs may reduce disability

without reducing impairment.

Figure 1.6 Integrating the WHO ICIDH model and the Theory of Planned

Behaviour (adapted from Johnston et al, 2002)
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There is much support for this assertion in the chronic pain literature. Using an

experimental research design, Fisher and Johnston have shown that disability is

sensitive to changes in both emotional and cognitive states without any change in

impairment (Fisher and Johnston 1996a; Fisher and Johnston 1996b). The

authors asked participants with chronic pain to recount situations in which they

had accomplished something positive (increasing perceived control) or to discuss

good events (decreasing anxiety). Both conditions led to a reduction in disability.

When the situation was reversed, a decreasing control (recounting of failed

experiences) and anxiety (asking about upsetting events) condition (recounting

bad events) led to an increase in disability. In both situations, disability was

observed using a simple lifting task.

It seems possible that when adopting the integrated model approach that social

cognitive (e.g. theory of planned behaviour) or other cognitive theories

(illness representations, self-efficacy) may offer more complete explanations

for chronic pain related disability. A number of empirically tested theoretical -

models based on social cognition are commonly applied to the study of health

related behaviours (Ajzen 1991; Bandura 1991). These models offer a framework

from which to describe and understand behaviour resulting from chronic

conditions but have not been extensively applied to chronic pain. Social cognitive

theory suggests that a combination of expectancies, incentives and social

cognitions influence behaviour and changes in behaviour (Bandura 1977).
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As suggested by Johnston and colleagues, an integrated model combining

medical and cognitive or social cognition models may be useful in explaining

disability. This approach has several advantages for chronic pain including the

ability to change beliefs and motivation without having to change pain impairment

which is often resistant to medical treatments. Several psychological constructs

play a central role in social cognitive or cognitive theory. These include

behavioural intentions, cognitive illness representations and control cognitions.

These theories postulate that cognitive appraisals influence self-regulation of

action. These models are described next.

Section 1.4 Psychological Models

The theory of planned behaviour

The theory of planned behaviour is a social cognition model where the proximal

determinant for adopting healthy behaviours is based upon the individual's

intention to engage in a health-promoting behaviour (Ajzen 1991) (See figure

1.5). Intention is defined as the motivation to perform a particular behaviour. The

greater the intention to perform the behaviour, the more likely it is that the

behaviour will occur. The theory suggests that two determinants of intention are

relevant - attitude (derived from behavioural beliefs) and subjective norm

(derived from normative beliefs). Behavioural beliefs are the likely outcomes of

the behaviour and evaluations of theses outcomes while normative beliefs

represent normative expectations of others and motivation to comply with these.
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However, attitude and subjective norm more accurately predict intention to act on

behaviours which are under the individual's control (volitional control) (Ajzen

1991). This means that this part of the model is most relevant to simple

behaviours that depend only on the formation of intention in order to be acted

upon. However, the intention to carry out a health-related behaviour does not

automatically ensure that a person will conduct that behaviour, especially if

barriers exist (Ajzen 1988). For example, a person with chronic pain may intend

to exercise but he/she will also have to choose a suitable activity and feel

confident to control pain as well as carry out the activity in order to develop the

actual behaviour (exercise). Ajzen has considered this issue by adding

perceived behavioural control, which leads to the formation of not only a

behavioural intention but actual behaviour. Generally, the more positive the

attitude and subjective norm and the greater the perceived control, the stronger

should be the intention.

Perceived behavioural control refers to a person's confidence in his/her ability to

perform a specific behaviour. This theory recognizes the role of not only intention

to action behaviour but for perceived behavioural control to directly influence

behaviour. In this sense, perceived behavioural control serves as a proxy for

actual control. The central determinant is the motivation of the individual to be

prepared to change or modify the behaviour. According to the theory, individuals

will have the intention of executing the behaviour in question when they have a

positive attitude, they believe that others important to them think it is worthwhile
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for them to do it; and they believe they can perform the behaviour with ease, i.e.

confidently and competently. There has been a shift in how perceived

behavioural control is conceptualised with some authors referring to perceived

ability (does the person believe that he/she is able to carry out the behaviour) or

difficulty (does the person believe that the behaviour is easy or difficult to

undertake) in performing the behaviour (Trafimow, Sheeran et al. 2002). In

relation to back pain, it may be that people who believe that exercising is not

under their control because of pain can lead to a perceived lack of ability to

exercise or perceived difficulty in moving or getting around.

The theory of planned behaviour has seldom been applied to activity in patients

with chronic pain disability with only one study found (Trafimow and Trafimow

1998). It has however been successful in predicting exercise and physical activity

behaviour in non-clinical populations (Hagger, Chatzisarantis et al. 2001). For

patients with chronic low back pain, physical activity is greatly affected, in

particular moving around. This has been termed deconditioning (Wittink,

Hoskins et al. 2000). Furthermore, there is universal acceptance that exercise is

the recommended treatment for reducing disability in chronic low back pain so

this model seems relevant to apply to chronic pain disability (van Tulder, Koes et

al. 1997; Koes, van Tulder et al. 2001).

In the Trafimow study, back pain patient's intentions to exercise were predicted

using the theory of planned behaviour (Trafimow and Trafimow 1998). The
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authors conducted a preliminary study to ascertain beliefs about exercising in 13

patients who were instructed to exercise as part of their treatment. The most

frequently mentioned beliefs were divided into behavioural beliefs, normative

beliefs and control beliefs. Based on the salient beliefs identified, a questionnaire

was constructed from the theory of planned behaviour and administered to 23

patients with chronic back pain. The study showed that attitudes and subjective

norms did not predict intention to exercise as instructed by the doctor but

perceived behavioural control did predict exercise behaviour both independently

and in combined regression analysis. Thus it would seem that perceived

behavioural control may be an important predictor of disability in those suffering

from chronic back pain. Several limitations of the study have been identified by

the authors and include small sample size and no measure of actual exercise

behaviour. A further limitation is the definition of chronic pain (> 7 weeks) which

is less than the standard 12 weeks used in most studies.

The common sense model of illness representations

Another model that may be relevant to apply to chronic pain disability is the

common sense model of illness representations (CSM). The CSM is a self-

regulatory model which addresses how cognitive factors can influence the

outcome of ill health (Hagger and Orbell 2003) . The model was first proposed in

1980 by Leventhal and colleagues to understand the way in which people

interpret ill health and the impact of this on illness outcomes such as physical

functioning, managing illness, distress and coping (Leventhal, Meyer et al. 1980).
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Five dimensions of illness perceptions have been identified including cause,

consequences, identity, timeline, cure / controllability. Cause refers to beliefs

regarding possible causes of the illness such as biological (germs); emotional

(stress and depression); environmental (pollution) and psychological (mental

attitude). Consequences represent beliefs about the impact of the illness on

quality of life or activities of daily living. Illness identity refers to beliefs about the

illness label and knowledge about its symptoms. Timeline concerns beliefs about

how long the illness will last while cure/controllability relates to the outcome of

the illness from treatments and the ability to cope with the illness. These illness

perceptions are derived from several sources: lay and significant others beliefs

and current illness experience (symptoms). All of these help the person to make

sense of their illness.

A meta-analysis of the CSM has been undertaken by Hagger and Orbell (Hagger

and Orbell 2003). Through electronic and manual literature searches they

identified 45 empirical studies that had used the model. The studies examined a

range of ill health-related conditions including irritable bowel syndrome, diabetes,

psoriasis, muscular skeletal injuries, cervical abnormalities, osteoarthritis, chronic

fatigue syndrome, Addison's disease, HIV, asthma, epilepsy, common cold, oral

surgery, rheumatoid arthritis, acute pain, myocardial infarction, breast cancer,

Alzheimer disease, inflammatory bowel disease, chronic obstructive airway

disease, multiple sclerosis, personally relevant illness, atrial fibrillation,

tuberculosis and hypertension. No study examined chronic pain.
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Investigating illness representations in chronic pain has also been seldom

undertaken but there is support for the model with other chronic illnesses as

outlined in the meta-analysis above (Cohen 2003; Jopson and Moss-Morris

2003; Moss-Morris and Chalder 2003). It could be argued that given lack of

effective treatments for pain control that unless sufferers accept the chronicity of

their condition and believe they have enough personal control to manage their

pain and disability, they will not be motivated to engage in the self-management

treatments which have been shown to be successful (Morley, Eccleston et al.

1999). Utilising the integrated model proposed by Johnston, it is possible that

illness perceptions as proposed by the CSM could predict chronic pain disability

and thus be targeted to improve the uptake of interventions (Figure 1.7).
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Figure 1.7 Integrating the WHO ICIDH model and illness perceptions as

proposed by the Common Sense Model of Illness Representations (adapted

from Johnston et al, 2002)

Impairment

Cause Consequences Timeline Identity Control
Cure

Illness perceptions

ICF Model

Proposed integrating links

One study by Hobro and colleagues 2004 has used the self-regulatory model to

categorise chronic pain patients on the basis of their illness representations

(Hobro, Weinman et al. 2004). One hundred and thirty newly referred patients

attending a pain clinic completed the revised Illness Perceptions Questionnaire,

Beliefs about Medicines Questionnaire, the McGill Pain Questionnaire, Hospital
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Anxiety and Depression Scale and the SF-36. Using cluster analysis distinct pain

groups (adaptors and non adaptors) could be identified based on their illness

representations. These groups also differed on measures of pain, mood and

functioning. The non-adaptors group reported poorer physical functioning, higher

depression and pain scores. The study researchers identify methodological

weakness mainly the large number (56%) of potential participants who decided

not to take part. There were however no significant differences between those

who participated and those who did not.

Self-efficacy theory

Self-efficacy has also been a frequent focus of investigation in pain related

disability with research generally indicating that self-efficacy beliefs are

associated with limitations in activity and response to pain management

interventions (Holman and Lorig 1992; Estlander, Vanharanta et al. 1994; Levin,

Lofland et al. 1996; Arnstein, Caudill et al. 1999; Strahl, Kleinknecht et al. 2000; -

Hagger, Chatzisarantis et al. 2001).

Self-efficacy refers to the belief that one can perform a behaviour to produce a

desired outcome (Bandura 1982; Bandura 1986; Bandura 1991; Bandura 1997).

The effort an individual is willing to make is determined by the strength of their

self-efficacy. Social learning theory suggests that adjustment to a condition such

as chronic pain will be influenced by an individual's self-efficacy beliefs. For
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example, people with strong self-efficacy are found to be better at coping with

pain and disability and are more likely to persist with efforts to control pain and

remain as active as possible (Anderson, Dowds et al. 1995).

In a convenience sample of 126 chronic pain patients, Arnstein and colleagues

examined the role of self-efficacy as a mediator between chronic pain

impairment, disability and depression (Arnstein, Caudill et al. 1999). Self-efficacy

was measured using the Chronic Pain Self-Efficacy Scale. Support was found for

self-efficacy as partially mediating the relationship between pain and disability

explaining 47% of the variance in disability. The authors conclude that lack of a

belief in ones own ability to manage pain, cope and function despite persistent

pain is a significant predictor of the extent to which individuals with chronic pain

become disabled (p. 489). They also make the point that pain has an

independent influence on disability.

Some authors have examined the relative influence of several measures of

control cognitions including self-efficacy on chronic pain functioning (Tan, Jensen

et al. 2002). Tan et al explored control cognitions in 252 chronic pain patients

using several measures related to coping, pain self-efficacy and pain attitudes.

Six factors including beliefs about control over life in general, perceived control

over the effects of pain on one's life, and 4 factors that appear to be more closely

tied to perceived control over pain itself were identified using factor analysis.

Control cognitions predicted psychological and physical functioning and the
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amount of pain interference. Control cognitions relating to the effects of pain on

quality of life were particularly associated with functioning.

It would thus seem that studies on self-efficacy and pain disability fit well with the

integrated model of disability proposed by Johnston (Figure 1.8). Both pain

impairment and self-efficacy are implicated in chronic pain disability.

Figure 1.8 Integrating the WHO ICIDH model and self-efficacy (adapted from

Johnston et al, 2002)

Self-efficacy
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Section 1.5 Summary and review of findings

Pain is a subjective experience and therefore its meaning and the influences on it

are individual and personal. There is a growing consensus that has been

strengthened in the last decade that chronic pain should be interpreted from a

more psychological perspective with emphasis on cognitions and emotions as

explanatory variables (Novy, Collins et al. 1998). To achieve this, more

systematic studies are required to clarify the role of the wide range of

psychological predictors that are currently identified to explain chronic pain

disability. The multidimensional approach of a biopsychosocial chronic pain

model is supported by a proliferation of research in the last few years focusing

more on cognitive and affective factors in chronic pain as well as trying to clarify

their relative contributions in the process. Several systematic reviews have

identified that psychological factors both predict and maintain chronic pain (Flor,

Fydrick et al. 1992; Weiser and Cedraschi 1992; Raspe and Kohlmann 1994;

Carroll and Seers 1998; Verhaak, Kerssens et al. 1998; Morley, Eccleston et al.

1999; Floogendoorn, van Poppel et al. 2000; Linton 2000; Turner, Franklin et al.

2000; Guzman, Esmail et al. 2001; Pincus, Burton et al. 2002)

For many years psychological factors have been shown to be better predictors of

outcome in chronic pain progression than medical variables on their own (Flor

and Turk 1988). Flor and Turk found that physical factors in low back pain and

rheumatoid arthritis patients did not predict pain severity, life interference or

physician visits. However, cognitive appraisals of helplessness and hopelessness
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were predictive both of self-report of pain impact and behaviour in response to

pain. As a result, multimodal pain management programmes (PMP) addressing

these variables have been developed and offered to patients as a credible

treatment. Pain management is an interdisciplinary approach involving various

health professionals in teaching self-help strategies like pain coping, relaxation,

and physical exercises using a graded activity approach. PMP can be offered on

an in-patient or outpatient basis. The aim of such programmes is to reduce the

secondary distress and disability of chronic pain. Such programmes have

published their outcomes with promising results (Rainville, Ahern et al. 1993;

Williams, Nicholas et al. 1993; Williams, Richardson et al. 1996; McCracken and

Turk 2002). Variability among studies impedes evaluations of efficacy and

effectiveness of treatments for chronic pain and the use of different outcomes

preclude meaningful comparisons among studies (Turk et al, 2003).

As described, cognitive-behavioural, social cognition and stress coping models

have been successfully employed to address both the how and why questions

about health and illness behaviour and therefore provide a useful basis for

exploring disability in people with chronic pain conditions. Therefore, it seems

reasonable to postulate that variables from these models could predict levels of

chronic pain-related disability. This has led many authors to suggest that

multidimensional models that integrate cognitive and affective variables in

particular are more beneficial as explanatory models. Such factors may
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contribute to explanatory models of chronic pain where activity is only partly

explained by pain impairment.

Section 1.6 Purpose of the Thesis

The significant contribution of psychological theories in addition to medical

models to our understanding of chronic pain related disability is well established,

however, their exact role is still not clear. The models of pain related disability

although comprehensive, are also lacking coherence with much overlap between

them. Many similar factors are considered which makes empirical validation of

the separate models difficult. This narrative review of the literature suggests that

cognitive and affective variables exert the most influence on chronic pain related

disability but their relative influence may differ (Turner and Clancy 1986; Turk

1994; Vlaeyen, Kole-Snijders et al. 1995; Levin, Lofland et al. 1996; Fisher and

Johnston 1996a; Fisher and Johnston 1996b; Manninen, Heliovaara et al. 1997;

Crombez, Vlaeyen et al. 1999; Stroud, Thorn et al. 2000; Pincus, Burton et al.

2002; Turk 2003). There seems to be a role for integrating medical and

psychological models by focusing on motivational states defined as cognitions

and emotions.

The purpose of this thesis is to clarify the role of emotional (affective) and

cognitive factors in chronic pain related disability in the systematic way proposed

by Johnston's integrated model of disability and the advice given by Morley

regarding cognitive-behaviour therapy (Johnston and Pollard 2001; Morley 2004).
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In this way it is hoped to join closer theories from clinical and health psychology.

The thesis will examine statistical and integrated theory-based approaches within

the framework of social cognitive theory that may allow a more coherent

organisation of the psychological factors that most strongly influence chronic pain

related disability. Three hypothesised statistical models: additive, mediating

and moderating are utilised. The theory-based models to be examined are the

Theory of Planned Behaviour, Self-efficacy and Illness Representations.

The primary emphasis will be control cognitions but other relevant

psychological variables are also examined in order to place perceived control in

context.

There are three main research questions:

1. What is the relative contribution of cognitions and emotions in explaining

chronic back pain disability?

2. How do cognitions and emotions add to pain impairment in explaining

disability in two chronic pain conditions - chronic musculoskeletal and

orofacial pain?

3. How effective are integrated models that include perceived control in

predicting chronic low back pain-related disability?
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CHAPTER 2

A QUALITATIVE SYSTEMATIC REVIEW: COGNITIONS AND
EMOTIONS PREDICTING DISABILITY IN CHRONIC LOW BACK
PAIN

Section 2.1 Background

Introduction to systematic reviews

While most scientific effort has been aimed at single research studies in chronic

pain, several reviews relevant to this thesis have also been published. These

have broadly examined 1) the epidemiology of chronic pain in the population

(discussed in chapter 1), 2) predictors of chronic pain disability and 3) the

efficacy of interventions for chronic pain. Reviews are important as they can form

the basis for funding of services and determine the best type of clinical

intervention to deliver (i.e. evidence-based). These important functions mean that

the procedure used to develop a review should be scientific.

Traditional narrative reviews, similar to the one presented in Chapter 1, are

descriptive in nature and cannot be validated. Narrative reviews can however be

useful for introducing the reader to a field of study as was the purpose in this

thesis. More disadvantages of the narrative review include studies being

selective with an emphasis on those studies which are most easily obtained or

which support the points the author wishes to make (Papworth and Milne 2001).

Furthermore, a priori inclusion criteria are lacking in narrative reviews leading to
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possible bias. In addition, there is no systematic method for evaluating the quality

of studies or the weight of the evidence relative to other studies. The biggest

shortfall of narrative reviews has been their inability to recommend effective

treatments which have been shown of benefit in individual research studies

(Antman, Lau et al. 1992). It is now recognised that there is as much a need for

objectivity and scientific standards for reviews as there is for research studies

themselves.

The solution to the problem of narrative reviews is the systematic review

(Papworth and Milne 2001). With this has come the development of funded

organisations to regulate the undertaking and implementation of systematic

reviews (e.g. Cochrane and Campbell Collaborations, Centre for Reviews and

Dissemination (CRD), National Institute for Clinical Excellence (NICE)). These

organizations have also instigated the development of appropriate methods for

carrying out systematic reviews. This includes following the same scientific rigour

as would be expected for a research study: defining the research question(s),

criteria for including and excluding literature, exhaustive searching for the

literature regardless of publication source including published and unpublished

material (i.e. reducing selection bias), assessing the reliability and validity of

studies and formal methods of data synthesis by calculating effect sizes for

individual studies (Papworth and Milne 2001).
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Meta-analysis is the procedure for combining and summarizing mean study

effect sizes (Glass 1976). However, problems with meta-analysis have been

reported for some reviews. Some studies do not report enough information in

order to calculate an effect size. There is also the issue of heterogeneity of

measures and participants which would be aggregated in a meta-analysis (the

"apples" and "oranges" problem) and consequently would lead to questions of

reliability (French, Senior et al. 2001). This may mean that such studies are

excluded from systematic reviews resulting in possible bias. This is particularly

the case when studies are reported which use a cross-sectional design, small

sample sizes and where data cannot be pooled as a result of not having access

to raw data. On the other hand, a qualitative systematic review, especially if

applied to studies where there are different predictors, outcome variables and

numerous clinical settings can provide an assessment of the methodological

status of the literature in a certain field as well as making an informed decision

whether the results provided by various studies are of value (Campbell, Tramer

et al. 2001; Papworth and Milne 2001). The qualitative approach retains the

scientific rigour expected in a systematic review.

Several systematic reviews have been published in the chronic pain literature

and are discussed next. Most of these are quantitative and report effect sizes as

often the focus is on evaluating interventions or drug treatments and data is

reported (means and standard deviations) for which effect sizes can easily be

calculated. Other systematic reviews have evaluated factors which predict
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progression to chronic pain or the efficacy of drug treatments and again have

attempted to calculate effect sizes but with less success due to the

methodological problems outlined above. There is a paucity of rigorous

qualitative systematic reviews in the chronic pain literature.

Reviews of intervention studies in chronic pain

The treatment of chronic pain is not primarily focused on pathology or disease

rather the emphasis is often the reduction of disability through changing

environmental contingencies and cognitive appraisals (van Tulder, Ostelo et al.

2000; Guzman, Esmail et al. 2001). The evidence for interventions for chronic

pain has been the subject of several systematic reviews of the literature

(McQuay, Moore et al. 1997; van Tulder, Koes et al. 1997; Carroll and Seers

1998; Morley, Eccleston et al. 1999; van Tulder, Ostelo et al. 2000; van Tulder,

Ostelo et al. 2000; Guzman, Esmail et al. 2001; Thomsen, Sorensen et al. 2001).

Most of these reviews have examined multidisciplinary delivered, group

treatments for patients with severe disabling pain. From these reviews the main

focus of effective interventions appears to be those which are delivered using a

multidisciplinary approach and involving psychological treatments.

For example, an early study by Flor et al 1992 carried out a meta-analysis of 65

studies that evaluated the efficacy of multidisciplinary treatments for chronic back

or heterogeneous pain (Flor, Fydrich et al. 1992). The authors calculated overall
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effect sizes for within and between groups. While the quality of studies was low

(controlled and non-controlled), the authors concluded more benefit for

multidisciplinary treatments than for no treatment, waiting list, medical or

physiotherapy treatments alone. A similar review by Cutler et al evaluated 37

studies of multidisciplinary and non-surgical treatments in controlled and non-

controlled trials (Cutler, Fishbain et al. 1994). Again the results for non-surgical

treatment for chronic pain were considered favourable in helping patients return

to work. Both reviews are seen to contain a risk of bias as they did not contain

randomized controlled trials.

Morley and colleagues published their review of psychological treatments based

on the principles of cognitive-behavioural therapy for chronic pain in adults

(Morley, Eccleston et al. 1999). An extensive literature search identified 33

papers of which 25 were suitable for meta-analysis. Cognitive-behavioural

therapy was compared to both waiting list and other treatment controls.

Cognitive behaviour therapy was found to be more effective than waiting list

controls in all areas measured. Greater changes were found for cognitive-

behavioural therapy in pain intensity, coping and pain behaviour than for

treatment controls. Although the authors conclude that cognitive-behavioural

therapy is an effective treatment for chronic pain, most trials did not have large

enough samples to have significant power. There were also issues with

differentiating control from treatment groups especially as participants, even
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though they were in a control group, may also have been receiving treatments

such as physiotherapy or medications.

It is known that treatments delivered by physiotherapists can contain

psychological treatment components either explicitly or implicitly (Johnston,

Gilbert et al. 1992; Bekkering, Hendriks et al. 2003). Morley et al also make the

point that differentiating between active and control treatments can be difficult.

They do however claim that a treatment such as physiotherapy is based on

predominately non-psychological principles (p 10). This can be disputed from

experimental studies.

For example, it has been shown that physiotherapists can enhance perceived

control in patients using relatively simple messages. In a study by Johnston and

colleagues 1992, utilising an experimental design with a control group, patient's

perceived control was manipulated by adding a few paragraphs to their

appointment letter prior to attending for physiotherapy. Following assessment it

was found that the experimental group had significantly higher levels of perceived

control and tended to be more satisfied with information and make better

recovery than the control group. It seems likely that enhancing perceived control

and motivation could also be undertaken implicitly by reinforcing progress during

physiotherapy (Bekkering, Hendriks et al. 2003).
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From their systematic review, Morley and colleagues outline improvements which

may advance the future of clinical trials in chronic pain rehabilitation including:

• Simple two-armed trials with sufficient numbers comparing a treatment

with suitable control

• Measuring process variables such as patient's expectation of change,

adherence to treatment methods and therapist competence

• More data on health service use, drug intake, uptake of additional

treatment, and change in work and occupational status as a consequence

of treatments

• Less reliance on self-report measures and employment of direct

observation or independent blind assessors

Two further pain systematic reviews have been published under the assistance of

the Cochrane Collaboration Back Review Group (van Tulder, Ostelo et al. 2000;

Guzman, Esmail et al. 2001).

Van Tulder et al 2000 examined whether behavioural treatment was more

effective as well as which type of behavioural treatment was most effective for

chronic low back pain (van Tulder, Ostelo et al. 2000). The authors carried out

electronic searches up to 1999 and screened reference lists of the trials found as

well as other reviews. The magnitude of effect was assessed by computing a

pooled effect size for each domain (i.e., behavioural outcomes, overall
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improvement, back pain-specific and generic functional status, return to work,

and pain intensity) using the random effects model. Only six (25%) studies were

high quality. There was strong evidence that behavioural treatment had a

moderate positive effect on pain intensity and small positive effects on generic

functional status and behavioural outcomes when compared with waiting list or

no treatment controls. There was moderate evidence that adding a behavioural

component to a usual treatment program for chronic low back pain had no

positive short-term effect on generic functional status, pain intensity, and

behavioural outcomes. The authors concluded by supporting behavioural

treatment as an effective treatment for patients with chronic low back pain, but

were not able to establish what type of patients benefited most from what type of

behavioural treatment.

Guzman et al 2001 in their review identified 32 randomized controlled trials of

multidisciplinary treatment versus control for chronic low back pain (Guzman,

Esmail et al. 2001). Of these, 12 randomised treatments compared to a control

condition were included in the review with a total of 1964 patients with chronic

low back pain. As in the review described above, methodological quality and

treatment effect sizes were calculated. Furthermore in this review, strength of

evidence was also recorded as strong, moderate or limited. There was strong

evidence for intensive multi-disciplinary interventions comprising of more than

100 hours of treatment improving pain and function but less intensive

interventions did not improve outcome when compared to control.
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Differences between the Guzman et al 2001 and Morley et al 1999 reviews have

been discussed (Price, Williams et al. 2001). The main outcomes for the Guzman

et al 2001 systematic review were limited to pain, function and work while the

Morley et al review considered all outcomes reported. This means that

psychological outcomes or use of health services were not reported in the

Guzman et al review.

A good example of the use of a qualitative approach to the systematic review is a

review of cannabis-derived medication for chronic pain (Campbell, Tramer et al.

2001). In this study Campbell and colleagues investigated whether cannabis-

derived medications were effective and safe in the management of pain. Three

types of pain were identified for the study: acute, chronic non-malignant and

cancer pain. Only two of the trials included in the review were for chronic non-

malignant pain and involved one patient in each trial using a within patient cross

over design of six weeks and five months respectively. A little benefit from

cannabis-derived medication was found in relation to reduced analgesia intake

for one patient and reduced spasticity in another with neuropathic pain.

Reviews of prognostic factors in chronic pain

For many conditions there is little consensus about what prognostic factors are

reliable indicators for chronicity. Several prospective systematic reviews have

examined prognostic factors following injury (Kjellman, Skargren et al. 2002;
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Skargren and Oeberg . 1998; Talo, Puukka et al. 1994; Elkayam, Itzhak et al.

1996; Borghouts, Koes et al. 1998; Vendrig 1999; Scholten-Peeters, Verhagen et

al. 2003). These have covered whiplash-injury, shoulder disorders and neck pain.

Scholten-Peeters et al 2003 and Cote et al 2001 examined prognostic factors

associated with functional recovery following whiplash injury. In the review by

Scholten-Peeters et al 2003, twenty-nine prospective cohorts were identified and

most evidence was found for high initial pain intensity being associated with

reduced functional recovery. However, the methodological quality of the studies

was variable ranging from low to high quality. The review by Cote et al 2001

identified age, gender and radicular symptoms as prognostic factors. Neither

review found evidence for psychological factors. Both reviews raise an interesting

fact that there is no consensus classification of functional recovery with most

studies using symptoms as outcome measures. Scholten-Peeters et al suggest

that specifying outcome instruments which are reliable and validated measures of

symptoms and disability is necessary. The differences in these seemingly similar

reviews may reflect the lack of agreement regarding the main methodological

criteria for predictive studies, a point that is discussed later.

Kuijpers et al 2004 carried out a systematic review of prognostic factors for

shoulder conditions. Few psychosocial prognostic factors were reported in

studies and any that were proved not to be significant. The most frequently

reported risk factors for poor outcome after shoulder injuries were symptom-
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based and demographic (pain, duration of complaints, age and gender).

Quality of studies in this review was carried out using a robust predetermined

checklist (based on similar reviews and Altman 2001) and 6 studies out of 16

were of high methodological quality. Quality was assessed with 7 categories

(study population, response rate, follow-up treatment, outcome, prognostic

factors and data presentation) and, 18 criteria (inception cohort [defined in

relationship to onset of symptoms], description of inclusion and exclusion criteria,

description of study population, response > 75%, information about non-

responders versus responders, prospective data collection, follow-up of at least 6

months, dropouts/loss to follow-up <20%, information completers versus loss to

follow-up, treatment in cohort is fully described/standardised, standardised

assessment of relevant outcome criteria, standardised assessment of patient

characteristics and potential clinical prognostic factor(s), standardised

assessment of potential psychosocial prognostic factor(s), frequencies of most

important outcome measures, frequencies of most important prognostic factors,

appropriate analysis techniques, prognostic model is presented and sufficient

numbers) (p. 422). Criteria were scored positive (sufficient information and a

positive assessment), negative (sufficient information but potential bias die to

inadequate design or conduct) or unclear (insufficient information).

Kuijpers et al 2004 conclude that there is little evidence for most prognostic

factors reported in the literature. They state that the majority of studies suffer

from many flaws in the design and conduct (p 427). They go on to say that there
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is no evidence for psychosocial variables as important prognostic factors in

shoulder conditions.

Borghouts and colleagues 1998 make the distinction between prognostic and

etiologic factors saying that prognostic factors should be strongly associated but

not of necessity causally related to outcomes (Borghouts, Koes et al. 1998). In

their systematic review of neck pain, a similar but less comprehensive quality

scale to that in the review by Kuijpers et al 2004 was used. The reviewers

identified 23 studies eligible for inclusion in the review. Generally, 70% (n=16) of

studies were of low methodological quality. Only six studies reported on

prognostic factors and indicated that more severe pain and previous episodes

of neck pain were associated with poorer recovery. Low quality of studies was

determined by selection of the study population (most did not include an

inception cohort), sample size (insufficient numbers to determine course) and

analysis techniques (inappropriate techniques to examine prognostic factors).

The authors make the point that although methodological quality of studies was

poor in relation to the review of prognostic factors, most of the studies were

RCTs and hence appropriate for studying the effects of one or more treatments.

Three further systematic reviews (summarised in Figure 2.1) are of particular

relevance to this thesis. These have focused on predicting chronic back pain

disability from psychological or psychosocial factors (Hoogendoorn, van Poppel

et al. 2000; Linton 2000; Pincus, Burton et al. 2002).
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Hoogendoom et al 2000 carried out a systematic review of studies focusing on

work and private life psychosocial factors related to back pain. The authors

identified 13 studies and found strong evidence for low social support in the

workplace and low job satisfaction as risk factors for back pain (Hoogendoorn,

van Poppel et al. 2000). Additionally, Linton, 2000 examined prognostic factors

related to back and neck pain in his systematic review using prospective studies

(Linton 2000). A range of psychological predictor variables were examined in 37

studies. Results indicated that affective (stress, distress, mood, emotions),

cognitive (fear avoidance beliefs, coping strategies) and pain behaviour

emerged as main predictors. Similarly, Pincus et al 2002, identified distress,

depressive mood and somatization as main predictor variables in a systematic

review of 25 prospective studies (Pincus, Burton et al. 2002).

Comparisons of the three studies above indicated that there were differences

between the Linton and Pincus reviews such as the lack of a formal quality rating

for studies in the former. All three reviews however included studies from

primary care and workplace settings. Both Hoogendoom and Linton included

general population studies while Linton and Pincus included secondary care

settings. A varied range of outcomes were examined in the included studies of all

three reviews and these were wide ranging around the areas of function and

impairment. So too many different predictor variables were identified and with the

exception of emotion there was little consensus. None of the reviews examined

predictor variables relative to each outcome.
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As evidenced by the reviews presented above, it is reckoned that a high

proportion of prognostic studies demonstrate poor methodology (Altman 2001).

Altman suggests that many systematic reviews have developed their own criteria

for assessing methodology leading to confusion. He makes a suggestion for

criteria relating to assessing the internal validity of studies (Figure 2.2).

Figure 2.2: Framework for assessing internal validity of articles dealing
with prognostic factors (Altman, 2001)

Study feature Qualities sought

Sample of patients

Follow-up of patients

Outcome

Prognostic variable

Analysis

Inclusion criteria defined, sample
selection explained, adequate
description of diagnostic criteria,
clinical and demographic
characteristics fully described,
representative, assembled at common
(usually early) point in course of
disease, complete (all eligible patients
included)

Sufficiently long

Objective, unbiased (for example,
assessment blinded to prognostic
information), fully defined, appropriate,
known for all or high proportion of
patients

Fully defined, including details of
measurement methods if relevant,
precisely measured, available for all or
high proportion of patients

Continuous predictor variable analysed
appropriately, statistical adjustment for
all important prognostic factors

Treatment subsequent to inclusion in
cohort

Fully described, treatment standardised
or randomised
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A further difficulty is assessing the quality of analysis in prognostic studies.

Again, some of these difficulties are highlighted by Altman as: ensuring all

studies have been identified; publication bias; poor reporting of methods; varying

study designs, inclusion criteria, assessment techniques, methods of analysis

and presentation of results; few prospective studies; and poor reporting of

outcomes (Altman 2001).

Chronic back pain is the most frequently reported and homogenous pain site

(Raspe & Kohlmann, 1994), yet, in spite of several systematic reviews being

undertaken there remains little consensus about the prognostic value of

psychosocial factors in back pain disability with a wide range of variables being

identified as shown above. These include mainly demographic and pain intensity

variables with psychosocial factors such as low social support, low job

satisfaction, stress, distress, low mood, fear-avoidance beliefs, coping, pain

behaviour and somatisation being found across three separate reviews. There is

little scope to adequately compare the reviews carried out to date as each one

has looked at different predictor and outcome variables.

Nonetheless, systematically reviewing prognostic studies is still progressing and

there is no well validated or widely used criteria list available although the advice

offered by Altman above is helpful (Altman, 2001). Of additional help is the

criteria used in two of the systematic reviews of prognostic factors (Pincus,

Burton et al. 2002; Kuijpers, van der Windt et al. 2004). Furthermore the criteria
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offered by Ellis et al 1996 for qualitative systematic reviews is helpful and

together with that of Altman and Pincus may offer a more comprehensive and

robust method of evaluating studies (Ellis, Ladany et al. 1996).

Section 2.2 Research Aims

A wide range of outcomes and psychosocial factors were examined in the

previous systematic reviews yet it was still difficult to draw firm conclusions in

terms of the most important predictors. It was thus decided to focus this

systematic review on the two main categories of psychological predictors

(cognitions and emotions) and the focus of this thesis, i.e. chronic pain disability.

A priori defined outcomes focusing on functional activity only (disability, quality of

life, return to work) were thus decided. The purpose of the review was to

systematically evaluate the contribution of cognitions and emotions to explaining

disability in patients with chronic back pain. Chronic back pain was chosen as

there is sufficient research on this condition to warrant this review. In addition,

psychological factors are important as they have been shown to predict disability

in chronic back pain. Separating psychological factors into cognitions and

emotions allows clarification of the type of psychological factor associated with

chronic low back pain disability, an aspect that has been lacking in previous

reviews. The following questions were addressed, so far as the published

literature reporting these predictors of disability in chronic back pain allowed:
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1. What is the quality of the evidence?

2. How satisfactorily have cognitions and emotions been measured?

3. Is there evidence that the influence of cognitions and emotions exceed

that of pain impairment variables in predicting back pain disability?

Section 2.3 Methods

Types of studies

Studies were included that reported on adults with chronic back pain. The

selection criteria for studies were those which reported empirical data on the

association between disability (outcome variable) and pain impairment,

cognition and/or emotion (predictor variables). Studies investigating personality

as a construct were excluded as it is already well established that there is no .

evidence for a pain prone personality and personality variables have produced

mixed results in a previous systematic review (Linton 2000). Studies that reported

on pain or psychological factors (e.g. depression, anxiety) as sole outcomes were

excluded as were studies investigating acute back pain (less than 3 months). In

studies where there was more than one assessment point, the first assessment

was used. If multiple articles were identified concerning the same study, the key
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article reported was selected. The other articles were used to locate

supplementary information.

Studies were required to have at least one measure of disability as an outcome.

Further selection criteria were a measure of impairment, emotion and/or

cognition; population demographics; study setting; pain duration; research

question; design; and analysis. ICIDH-2 definitions of disability and impairment

as outlined in Chapter 1 were used (WHO 1997).

Types of participants

Papers reporting adults with chronic non-malignant low back pain were included.

Chronic back pain was defined using IASP definitions and after discussion with

an experienced Consultant in Pain Medicine (Bill Macrae). Chronic pain was pain

localized below the neck and above the inferior gluteal folds and lasting longer

than 3 months. Non-malignant indicates that no specific cause is detectable, -

such as infection, neoplasm, metastasis, osteoporosis, rheumatoid arthritis,

fracture, inflammatory process, or radicular syndrome.

Types of outcome measures

The following outcomes were selected in this review: studies that included at

least one of three functional outcome measures considered to be important: 1) a
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global measure (GM) (quality of life, general disability measure), 2) back

specific functional status (BS) (e.g. Roland Disability Questionnaire, Oswestry,

behavioural assessment of function) and, 3) return to work (RTW) (return to

work status, days off work, days lost at work).

Literature searching

Two reviewers (PA, CS") developed a collaborative word search strategy that

was used in a computerised search of the literature in 5 electronic databases.

The following key words and medical subject headings were used:

cognitions, control cognitions, illness perceptions, perceptions, representations,

mental representations, self-efficacy, locus of control, beliefs, attitudes, optimism,

motivation, intention, anxiety, depression, emotions, distress, negative emotions,

negative affect, mood, fear, fear avoidance, neuroticism, functional limitations,

activity, dysfunction, adjustment, performance, quality of life, disability, ability, .

incapacity, recovery, rehabilitation, functional restoration, intervention, prognosis,

predict, pain management, chronic back pain.

The search engines employed were MEDLINE, EMBASE, CINAHL, PsyclNFO

and Cochrane databases. A free text search of MEDLINE (from 1966 to Nov

2002) was carried out using combinations of the keywords above as selected by

the reviewers.

'

CS = Carin Schroder was second reviewer throughout
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The wording in this search was adapted as necessary for EMBASE (from 1989 to

Nov 2002), PsyclNFO (from 1974 to Nov 2002), and CINAHL (from 1982 to Nov

2002). Cochrane Controlled Trials Register (CCTR) and the Cochrane Back

Review Group for Spinal Disorders Specialist Register were searched also. The

reference list of related review articles and all articles obtained were checked for

further studies. Only studies written in English were included.

As part of developing the search strategy and inclusion criteria, ten papers were

randomly selected and read separately by the two reviewers (PA & CS) using

search results from MEDLINE only. The purpose of this pilot study was to check

the reliability and validity of the data collection sheet and inclusion criteria

(McGoldrick, Schroder et al. 2001). Both reviewers independently extracted data

from the 10 papers using the data collection sheet. All studies selected for the

review were required to have at least one measure of activity limitation as an

outcome. Further selection criteria were a measure of impairment, emotion

and/or cognition; population demographics; study setting; pain duration; research _

question; research design; and analysis. A consensus decision was reached for

all 10 papers as to their suitability for inclusion in the review (Table 2.1).
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Table2.1:Detailsofdataextractedfromrandomsampleoffirst10studiesidentifiedinMEDLINE Author

N

Mean age/ Gender

Pain yrs

Activity limitation (Disability)
Impairment
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Emotions

Design

Analysis

Include or exclude

(Fisher
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PainVisual
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ofControl
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AuthorNMeanPainActivityImpairmentCognitionsEmotionsDesignAnalysisInclude age/yrslimitationor Gender(Disability)exclude
(Harkapaa
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45

LowBack

HealthLocusof
Crown-Crisf

1992)

Pain

ControlScale.
Experiential

300M

Disability

Index.

Index, Disability Pension.

(Smith,
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4

Sickness

Paindiary.

CognitionsError
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Follicket

Impact

Questionnaire.
Multiphasic

al.1986)

90M

Profile.
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WorkLoss.
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As a result of the pilot study, disagreement arose between the reviewers for 4 out

of the 10 papers that defined disability in terms of impairment or handicap. This

was resolved by discussions and referring to the ICIDH-2 definitions (WHO

1997).

Further discussions centred on the emotional variable fear of (re) injury as it was

uncertain whether this was primarily of cognitive or emotional origin. This was

resolved by referring to previous literature regarding the definition of emotion and

cognition (Lazarus 1984; Zajonc 1984). While this initial debate centred around

Zajonc's suggestion that emotion and thought can be separate, Lazarus has

concluded that the relationship is more likely to be bi-directional and emotion is

always a response to cognitive activity (Lazarus 1991). In relation to the example

above, fear and anxiety is almost always associated with thoughts about danger

(Smith, Haynes et al 1993).

Although the relationship between cognition in emotion is acknowledged it was -

agreed that emotions could be considered from two independent perspectives to

reflect the pain-specific content of the emotions: (1) emotions with overt

cognitive content (e.g. I feel anxious because my symptoms get worse, I fear I

will re-injure myself) and (2) emotions with covert cognitive content (e.g. I feel

anxious). When cognitions were defined there had to be a relational element (I

think X is Y). Cognitive variables spanned mainly coping and control: cognitive

errors, coping strategies, catastrophizing, helplessness, health optimism, locus of
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control, pain beliefs, motivation and self-efficacy. Emotion without cognitive

content was measured primarily as anxiety or depression and, emotion with

cognitive content was represented by fear-avoidance beliefs.

Reasons for excluding papers included primarily a poor or absent pain

impairment measure, activity limitation was not specified as an outcome or the

study population contained a mix of chronic pain conditions where those with

back pain could not be separated from the others for the purposes of analysis.

Criteria for methodological assessment

Due to the lack of agreed quality criteria for assessing predictive studies,

assessment of the methodological quality of the studies included in the review

was completed according to criteria and scoring suggested by previous authors

(Ellis, Ladany et al. 1996; Altman 2001; Pincus, Burton et al. 2002). All criteria

were modified as necessary to apply to a qualitative systematic review, chronic -

back pain condition and predictive (non-interventional) studies.

The criteria outlined by Pincus et al 2002 are claimed to be based on general

evidence-based medicine guidelines for prognostic and aetiology studies specific

to back pain research and issues specific to psychological measurement in pain

(Pincus et al, 2002 p 110). Criterion was rated good, acceptable or unacceptable
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on the basis of information contained in the paper. Each study was assigned an

overall quality score based on the criteria outlined below (Figure 2.3).

Figure 2.3 Criteria for assessing quality of studies in the review (adapted
from Pincus et al, 2002 and Altman, 2001)

Inclusion and

exclusion criteria

Dropout rate

Multiple psychological
factors at baseline

Explicit and detailed inclusion and exclusion criteria so

as to enable elimination of, or control for, known

confounding variables was recorded. Inclusion criteria
indicated that the primary presentation was for chronic
back pain. The presence of leg pain was recorded and
included in the analysis. Exclusion criteria were recorded
and included major pathologies and history of psychiatric
disorder. Other practical exclusion criterion, such as

illiteracy, was recorded.

A dropout rate of less than 20% has been suggested as

appropriate and should be given more weight, along with

testing of baseline variables between groups with

complete data and those lost to follow-up to reduce

sample bias. Where a 20% dropout rate was not

achieved, evidence was considered acceptable if

comparisons of baseline variables did not reveal

statistically significant (or substantial) differences
between those subjects who completed the study and
those who did not.

It was considered advantageous to test for more than
one psychological factor to enhance reliability and

validity.
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Psychometric instruments were checked to ensure they
had been developed or revalidated in back pain

populations or in patients with physical illness in general.

Several issues were considered: 1) Adjustment for
known risk factors including pain, demographic factors
and other clinical factors should be entered first, 2) A
multivariate analysis should be conducted hierarchically
or stepwise or discriminant analysis providing full details
of variability, adjustment, significant criterion, numbers
included, with known (or presumed) predictors being
entered into the model before the psychological factors
are considered, 3) Sample size of more than 300 was

given a higher rating, less than that was considered

inadequate.

The above criteria were examined for presence or absence in the study reports.

A summary rating for each domain (methodology, psychological measurement

and statistical analysis) was constructed and presented under a "star" system:

*** Good, meets all main criteria

** Acceptable, meets >1 criterion

* Unacceptable, meets < 1 criterion

The studies were then scored for overall methodological quality on the basis of

the number of stars awarded across the three domains (maximum = 9):

Psychological
measures appropriate
for chronic back pain

population

Multivariate analysis
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8-9, high quality

6-7, acceptable quality

0-5, unacceptable quality

In addition to the above, studies were also evaluated according to threats

adapted from Ellis et al, 1996 as described by Papworth and Milne 2001

(Papworth and Milne 2001). These were hypothesis validity and

methodological threats (Figure 2.4).

Figure 2.4 Methodological criteria for assessing studies (Papworth and
Milne 2001)

Hypothesis validity Methodological threats

Are hypothesis ambiguous? i.e. no clear Are there widely discrepant cell

specification of hypothesis or the sizes? i.e. suggesting that the
conditions under which they fail or homogeneity of variance assumption
succeed may be violated

Are statistical hypotheses and tests Is there lack of follow-up
diffuse? i.e. any combination of the assessment?

following three: multiple statistical tests

per hypothesis, omnibus tests and

subsequent follow-up or post hoc tests or

statistical analyses including extraneous

independent variables not specified in
the hypotheses
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Is there exclusive reliance on self-

report data?

Is there adequate knowledge of the
limitations of the research?

Each article was critically evaluated against the threats above and rated as one

of:

1. Yes (definitely a threat) if it was judged to be a plausible explanation for

observed data,

2. No (not a threat)

3. Not enough information to evaluate

No studies were excluded from the analysis, presentation of results or

discussion, as the decisions concerning quality were unavoidably subjective even

with the explicit coding criteria outlined above.

Section 2.4 Results

The studies

The searches yielded 1020 abstracts from electronic and hand searching (see

Figure 2.5 for summary of selection process). All abstracts were retrieved and

screened by one reviewer (PA) on the basis of the explicit criteria previously
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agreed. One hundred and sixty-five abstracts appeared to meet the inclusion

criteria and were further evaluated on the basis of the full paper.

Figure 2.5 Results of papers selected for inclusion in the systematic review

1020 potentially relevant papers identified by initial electronic and hand

searching.

165 full articles selected for further evaluation

u

20 papers identified for data extraction and inclusion in the review

In total, 20 studies utilising cognitive and/or emotional variables as predictors of

chronic back pain disability fully met the inclusion criteria and represent the

systematic review.

Table 2.2 displays summary information (country, sample size, age, gender, pain

duration, and outcome measure) on the 20 studies included in the review. Four

studies were carried out within the UK where data was collected from secondary

care outpatient rehabilitation clinics or pain programmes (Main and Waddell

1991; Waddell, Newton et al. 1993; Fisher and Johnston 1996a; Fisher and

Johnston 1996b). Similar settings were used for the European and American

based studies with the exception of one study that recruited participants in a
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physiology treatment lab (Rosenstiel and Keefe 1983) and another which used

an occupational health clinic (Lackner and Carosella 1999). Just one study

recruited subjects from a primary care setting (Saarijarvi, Rytokoski et al. 1990).

In the Saarijarvi et al 1990 study, unlike the other studies, subjects with chronic

low back pain were recruited from community based family practices in one city

in Finland as opposed to secondary care pain clinics. The participants had

attended an outpatient educational physiotherapy treatment group and were

followed up for 1 year. Out of 175 who attended for initial assessment, 56% met

inclusion criteria and of these, a further 36% refused to participate in the study.

This means that just over one-third of those recruited from primary care

participated in the study. In secondary care settings, where reported,

participation ranged from 55% of those eligible to take part (Friedrich, Gittler et al.

1998) to 26% dropout at one year (Harkapaa, Jarvikoski et al. 1996).

A total sum of 4479 patients (median = 87.5) participated in the 20 studies -

ranging from 30 to 2348 participants per study. For just over half of the studies

(N=11) the sample size was relatively small with less than 100 participants in

each study (Rosenstiel and Keefe 1983; Turner and Clancy 1986; Flor and Turk

1988; Saarijarvi, Rytokoski et al. 1990; Strong, Ashton et al. 1990; Romano,

Turner et al. 1992; Levin, Lofland et al. 1996; Fisher and Johnston 1996a; Fisher

and Johnston 1996b; Williams, Pruitt et al. 1998; Crombez, Vlaeyen et al. 1999;

Strong, Ashton et al. 1991). Only two studies (BenDebba, Torgerson et al. 1997;
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Tan, Jensen et al. 2001) had equal to or more than 300 participants as

recommended by Pincus et al 2002 (Pincus, Burton et al. 2002). Most studies

lacked follow-up assessment and measured variables at one time point only.

Only four studies provided follow-up data ranging from a few weeks to 2 years

(Romano, Turner et al. 1992; Harkapaa, Jarvikoski et al. 1996; BenDebba,

Torgerson et al. 1997; Friedrich, Gittler et al. 1998).

All studies but one recruited both male and female subjects although seven

studies recruited more females than males to a ratio of 3 or 4 to 1 (Rosenstiel

and Keefe 1983; Flor and Turk 1988; Spinhoven, TerKuile et al. 1989; Fisher and

Johnston 1996a; Fisher and Johnston 1996b; Williams, Pruitt et al. 1998;

Crombez, Vlaeyen et al. 1999). One study recruited all males from a naval

medical centre (Williams, Pruitt et al. 1998) while another involved predominately

male participants as recruitment took place in a hospital for veterans (Tan,

Jensen et al. 2001).

For studies reporting mean data, pain duration ranged from 6 months to 21 years

with a mean of 9 years (sd = 6). Four studies did not report pain duration

although provided enough information to determine that pain was longer than 3

months and therefore met the definition for chronic pain (Main and Waddell 1991;

Harkapaa, Jarvikoski et al. 1996; Friedrich, Gittler et al. 1998; Williams, Pruitt et

al. 1998; Tan, Jensen et al. 2001). One study reported median pain duration of

9.6 months (Lackner and Carosella 1999). Williams et al (1998) followed
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participants for 6 months from onset of back pain so only 6 month data was

utilised for the review (Williams, Pruitt et al. 1998).

All 20 studies had at least one measure of disability as outcome, with the majority

employing a back pain specific (BS) measure of functional status (Flor and Turk

1988; Saarijarvi, Rytokoski et al. 1990; Main and Waddell 1991; Waddell, Newton

et al. 1993; Fisher and Johnston 1996a; Fisher and Johnston 1996b; BenDebba,

Torgerson et al. 1997; Friedrich, Gittler et al. 1998; Crombez, Vlaeyen et al.

1999; Lackner and Carosella 1999; Tan, Jensen et al. 2001; Strong, Ashton et

al.71991). These included many standardised back-pain specific measures such

as the Roland Disability Questionnaire, Multidimensional Pain Inventory, Low

Back Outcome Scale and the Oswestry Back Pain Questionnaire.

One of the two studies using a return to work (RTW) measure based this on work

status at 12-month follow-up across the categories of returned to work from sick

leave or pensions, remained working, remained sick-listed and dropped out of -

work due to a new sick-leave or pension (Harkapaa, Jarvikoski et al. 1996). The

other return to work measure focused on present or past work loss (Main and

Waddell 1991) although this study also used a measure of self-reported disability

in activities of daily living (BS).

The remaining 5 studies used a global measure of functional status which was

primarily the widely used Sickness Impact Profile (Rosenstiel and Keefe 1983;
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Smith, Follick et al. 1986; Turner and Clancy 1986; Spinhoven, TerKuile et al.

1989; Romano, Turner et al. 1992; Williams, Pruitt et al. 1998). Most studies

used a measure of self-reported disability as outcome with the exception of three

studies that used an objective measure, i.e. a lifting task (Fisher and Johnston

1996a; Fisher and Johnston 1996b; Lackner and Carosella 1999). In the study by

Saarijarvi and colleagues, functional status was assessed by a psychiatrist who

clinically examined and assessed seven different activities. These included:

sitting, standing, undressing, walking, walking on tiptoe, walking on heels, and

striding (Saarijarvi, Rytokoski et al. 1990). No information however was given on

how these items were scored or the reliability of the assessment as a measure of

disability.
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Table2.2:Summaryoftheselectedchronicbackpainreportsinthereview Study

Country

Datasource

No participants
NoatF/up (where applicable)
Mean Age (years)

Gender
(%

Male)

Duration
ofpain (mean years)

Categoryof outcome measure

(BenDebba, Torgersonetal. 1997)

USA

Universitybasedtertiary careneurologicalor orthopaediccentres
2348

1441(1year) 1334(2year)
45

46

10

BS

(Crombez, Vlaeyenetal. 1999)(Study1)
Belgium

Painclinicand psychosomaticrehabunit
35

36

32

7

BS

(Fisherand Johnston1996a)
UK

Painmanagement programme

50

43

31

8

BS

(Fisherand Johnston1996b)
UK

Painmanagement programme

50

42

24

7

BS

(FlorandTurk 1988)(Sample 1)

USA

Interdisciplinarypain clinic

30

49

20

13

BS

(Friedrich, Gittleretal. 1998)

Austria

Physicaltherapy outpatientdept

177

74(4weeks) 84(4months) 69(1year)
44

50

Not reported

BS

(Harkapaa, Jarvikoskietal. 1996)

Finland

Multimodalback treatmentprogramme
237

175(1year)

42

52

Not reported

RTW

(Lacknerand Carosella1999)

USA

Occupationalhealth clinic

100

37

45

Median= 9.6mths

BS
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Study

Country

Datasource

No participants
NoatF/up (where applicable)
Mean Age (years)

Gender
(%

Male)

Duration
ofpain (mean years)

Categoryof outcome measure

(Levin,Lofland etal.1996)

USA

Chronicpainrehab programme

59

42

50

1

BS

(Mainand Waddell1991)

UK

Orthopaedicoutpatient clinic

124

20-55yrs

50

Not reported

BS RTW

(Romano,Turner etal.1992)

USA

Paintreatmentcentre
95

75(8weeks)
44

61

13

GM

(Rosenstieland Keefe1983)

USA

Behaviouralphysiology treatmentlab

61

43

26

6

GM

(Saarijarvi, Rytokoskietal. 1990)

Finland

Primaryhealthcare centres

63(+spouse)

47

50

21

BS

(Smith,Follick etal.1986)

USA

Multidisciplinarypain program

138

40

65

1

GM

(Spinhoven, TerKuileetal. 1989)

The Netherlands
Behaviouraltreatment programme

108

46

43

13

GM

(Strong,Ashton etal.1990) (Tan,Jensenet al.2001)

Australia USA

Painclinic(in-patient) Painmanagement programme

50 564

47 51

40 90

8 Not reported

BS BS

(Turnerand Clancy1986)

USA

Painmanagement programme

74

46

63

14

GM

(Waddell,

UK

Orthopaedic,

184

40

56

14

BS

Newtonetal.physiotherapyandback 1993)painoutpatientclinics
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Study

Country

Datasource

No participants
NoatF/up (where applicable)
Mean Age (years)

Gender
(%

Male)

Duration
ofpain (mean years)

Categoryof outcome measure

Williams,Pruitt
etal1998

USA

Outpatientorthopaedic clinic

82(6months data)

30

100

0.5

GM

Abbreviations:GM=globalmeasure(qualityoflife,generaldisabilitymeasure),BS=back/painspecificfunctionalstatus(e.g.Roland DisabilityQuestionnaire,Oswestry,liftingtask),andRTW=returntowork(returntoworkstatus,daysoffwork) 97



What is the quality of the evidence?

The quality of evidence produced by the studies was assessed from four

perspectives: methodological, statistical, psychological measurement and threats

as previously described (Tables 2.3 & 2.4). No studies were of "high" overall

quality although eight studies reached "acceptable" quality (Rosenstiel and Keefe

1983; Strong, Ashton et al. 1990; Main and Waddell 1991; Waddell, Newton et al.

1993; Fisher and Johnston 1996a; Fisher and Johnston 1996b; BenDebba,

Torgerson et al. 1997; Williams, Pruitt et al. 1998; Crombez, Vlaeyen et al. 1999).

A single study exhibited one threat only, yet in terms of the other quality

measures met "unacceptable" criteria (Lackner and Carosella 1999). This study

examined the role of control cognitions and anxiety in predicting the ability of 100

disabled workers to carry out a work-relevant lifting task. All participants had a

diagnosis of low back pain based on clinical history and examination. Strengths

and weaknesses of this study were identified by the range of criteria examined -

and included high quality of psychological measurement but inadequate sample

size as well as poor methodological and statistical quality. Several psychological

measures (namely the Cognitive Strategies Questionnaire - Functional Self-

Efficacy and Perceived Pain Control subscales) were used in the study and these

had already been validated using back pain patients.
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Generally, the most common threat exhibited by the studies was "inadequate

sample size" using criteria of a sample size greater than 300 as "fair" especially

where multivariate analysis is concerned (Tabachnick and Fidell 1996; Pincus,

Burton et al. 2002). In about half of the studies it was common (11 out of the 20

studies) to have a sample size of less than 100 participants. In addition, most of

the studies relied on self-report questionnaires for examining predictor and

criterion variables although this was acknowledged in the discussion of most as a

limitation (Rosenstiel and Keefe 1983; Smith, Follick et al. 1986; Turner and

Clancy 1986; Flor and Turk 1988; Spinhoven, TerKuile et al. 1989; Strong,

Ashton et al. 1990; Main and Waddell 1991; Romano, Turner et al. 1992;

Waddell, Newton et al. 1993; Harkapaa, Jarvikoski et al. 1996; Levin, Lofland et

al. 1996; BenDebba, Torgerson et al. 1997; Friedrich, Gittler et al. 1998;

Williams, Pruitt et al. 1998; Crombez, Vlaeyen et al. 1999; Tan, Jensen et al.

2001).

Only a small number of studies actually specified hypotheses in the published _

papers. For many others however, it was clear exactly what research questions

were being addressed and how answers were going to be provided. The only

exception was that these were not posed as hypotheses but as research aims or

questions.

Most papers acknowledged the limitations of the studies presented. These were

specified as: small sample size which limited the statistical procedures that could
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be applied to the data; cross-sectional design meaning that causal pathways

could not be verified; lack of objective assessment reducing reliability;

disproportionate number of either male or female subjects; setting of the study

which may have influenced generalisability of results; reliance on self-report; and

lack of repeated measures which may have provided an inaccurate assessment,

since any changes which may have occurred over time would not be detected

due to limited study design.
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Table2.3:Qualityofstudies Study

Methodological
Statistical

Psychological Measurement

Overall

Threats

(BenDebba,Torgersonetal. 1997)

**

**

**

A

Diffusestatisticalhypothesisand tests Relianceonself-reportdata No/littleacknowledgementsof limitations

(Crombez,Vlaeyenetal. 1999)

**

*

***

A

Inadequatesamplesize Lackoffollowup Relianceonself-reportdata

(FisherandJohnston1996a)
**

★

***

A

Inadequatesamplesize

(FisherandJohnston1996b)
**

*

***

A

Inadequatesamplesize

(FlorandTurk1988)

*

*★*

U

Inadequatesamplesize Relianceonself-reportdata No/littleacknowledgementsof limitations

(Friedrich,Gittleretal.1998)
***

*

*

U

Inadequatesamplesize Relianceonself-reportdata

(Harkapaa,Jarvikoskietal. 1996)

*

**

**

U

Inadequatesamplesize Relianceonself-reportdata

(LacknerandCarosella1999)
*

*

★★★

U

Inadequatesamplesize

(Levin,Loflandetal.1996)
**

*

**

U

Inadequatesamplesize Relianceonself-reportdata

(MainandWaddell1991)
***

*

***

A

Ambiguoushypotheses< Diffusestatisticalhypothesisand
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StudyMethodologicalStatisticalPsychologicalOverallThreats Measurement

(Romano,Turneretal.1992) (RosenstielandKeefe1983) (Saarijarvi,Rytokoskietal. 1990) (Smith,Follicketal.1986) (Spinhoven,TerKuileetal. 1989) (Strong,Ashtonetal.1990) (Tan,Jensenetal.2001)
*** $3|c**** **** ****

sfesfe*** jf:%**** s(e*★*
tests Inadequatesamplesize Relianceonself-reportdata Inadequatesamplesize Lackoffollowup Relianceonself-reportdata

AInadequatesamplesize Lackoffollowup Relianceonself-reportdata No/littleacknowledgementsof limitations
UInadequatesamplesize Lackoffollowup No/littleacknowledgementsof limitations

UInadequatesamplesize Lackoffollowup Relianceonself-reportdata
UInadequatesamplesize Lackoffollowup Relianceonself-reportdata

AInadequatesamplesize Lackoffollowup Relianceonself-reportdata
ULackoffollowup Relianceonself-reportdata
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Study

MethodologicalStatisticalPsychologicalOverallThreats Measurement

(TurnerandClancy1986)
»{csf:*

**

U

Inadequatesamplesize Relianceonself-reportdata

(Waddell,Newtonetal.1993)
****

***

A

Ambiguoushypotheses Inadequatesamplesize Lackoffollowup Relianceonself-reportdata

(Williams,Pruittetal.1998)
****

ie-k

A

Inadequatesamplesize Lackoffollowup Relianceonself-reportdata

H=highquality,A=acceptablequality,U=unacceptablequality
*Unacceptable,meets<1criterion;**Acceptable,meets>1criterion;***Good,meetsallmaincriteria 103



Table2.4:Threatsexhibitedbythestudies Study

Ambiguous hypotheses

Diffusestatistical hypothesesand tests

Inadequate samplesize
LackofRelianceon follow-upself-report data

No/little acknowledgementsof limitations

(BenDebba, Torgersonetal. 1997) (Crombez,Vlaeyen etal.1999)(Study 1) (Fisherand Johnston1996a) (Fisherand Johnston1996b) (FlorandTurk 1988)(Sample1) (Friedrich,Gittleret al.1998) (Harkapaa, Jarvikoskietal. 1996) (Lacknerand Carosella1999) (Levin,Loflandet al.1996) (MainandWaddell 1991)

X X X

V
X X X X X

X V V V V V V V V

X X X X

N/A
X

V
X V V V x V V

V
x x x x x X
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Study

Ambiguous hypotheses

Diffusestatistical hypothesesand tests

Inadequate samplesize

Lackof follow-up
Relianceon self-report data

No/little acknowledgementsof limitations

(Romano,Turneret al.1992)

0

0

V

V

a/

X

(Rosenstieland Keefe1983)

0

0

V

V

V

V

(Saarijarvi, Rytokoskietal. 1990)

0

X

V

V

X

V

(Smith,Follicket al.1986)

X

X

V

V

V

X

(Spinhoven, TerKuileetal. 1989)

0

X

V

a/

V

X

(Strong,Ashtonet al.1990)

X

X

V

V

V

X

(Tan,Jensenetal. 2001)

X

X

X

V

V

X

(TurnerandClancy 1986)

0

X

a/

X

V

X

(Waddell,Newton etal.1993)

V

X

V

V

V

X

(Williams,Pruittet al.1998)

0

X

V

V

V

X

V,yes(definitelyathreat);X,no(notathreat);0,notenoughinformationtoevaluate,N/A,notapplicable 105



Only four studies met all of the main criteria for methodological quality and were

rated as "good" (see Table 2.3) (Main and Waddell 1991; Waddell, Newton et al.

1993; Friedrich, Gittler et al. 1998; Williams, Pruitt et al. 1998). The studies which

were of "unacceptable" methodological quality lacked information about inclusion

and/or exclusion criteria, did not include follow-up and in those that did use a

longitudinal design, there was no analysis of the difference between completers

and non-completers (Smith, Follick et al. 1986; Flor and Turk 1988; Harkapaa,

Jarvikoski et al. 1996; Lackner and Carosella 1999; Tan, Jensen et al. 2001). The

remaining eleven studies met the criteria for "acceptable" methodological quality.

While inclusion criteria were described in most studies only a few outlined the

criteria for exclusion (Table 2.5). Most studies did not have follow-up data

concentrating mainly on one measurement time. Both this and the absence of

exclusion criteria reduced the methodological quality of the five studies which did

not meet acceptable criteria for methodological quality. Three of the four studies

that compared baseline factors between completers and dropouts reported no

significant differences on outcome measures (BenDebba, Torgerson et al. 1997;

Friedrich, Gittler et al. 1998; Williams, Pruitt et al. 1998).

The assessment of the quality of statistical analysis is given in Table 2.6. Only

two studies met "acceptable" statistical quality (Harkapaa, Jarvikoski et al. 1996;

BenDebba, Torgerson et al. 1997) with the remainder being of "unacceptable"

quality. There was little consistency in how results were reported across studies
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although hierarchical or multiple regression featured in the analysis of most

studies. Furthermore, as stated earlier for methodological quality, inadequate

sample size reduced the statistical quality of many studies limiting the analysis

that could be performed. Most of the studies that used multivariate statistics did

however control for baseline data. Variables entered first tended to be medical

and demographic factors followed by baseline pain and disability levels. Not all

studies reported the change in R2 associated with a particular predictor. Odd

ratios were reported for one study only. Five studies did not use a multivariate

approach to analysis which meant that predictor variables were not controlled

and the unique contribution of cognitive and emotional variables could not be

determined.
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Table2.5:DetailsofMethodologicalCriteria Study

Inclusioncriteria

Exclusioncriteria

%Lossfor analysisandto follow-up

Compare dropoutto completerson baseline variables

(BenDebba, Torgersonet al.1997)

Primarycomplaintoflowbackpainwith orwithoutbuttockorlegpain,notmore thanonepriorsurgeryorintradiscal treatmentforlowbackpain,capableof readingataneightgradelevel,anative orfluentspeakerofEnglish

Patientslessthan25ormorethan75years
ofage,patientswhoareblind,deaformute andthosewithaphysicalhandicapthat prohibitedthemfromwriting,illegalaliens, prisoninmatesandoverseasvisitors,patients comingtothecentreforasecondopinion, patientswhohadbeentreatedforlowback painbythetreatingphysicianinthe preceding6months.

38.6(year1) 43.2(year2) 29(neitheryear1 oryear2)

Yes,(differencesin thatdropoutsmore likelytobeyounger, male,lowerincome, outofwork, involvedin litigation)

(Crombez, Vlaeyenetal. 1999)

Chronicbackpain

Nonementioned

None

N/A

(Fisherand Johnston 1996a)

Chroniclowbackpain

Nonementioned

None

N/A

(Fisherand Johnston 1996b)

Patientswithchroniclowbackpain referredtothepsychologydepartmentof aNationalOrthopaedicHospital
Nonementioned

None

N/A

(Florand Turk1988)

Chroniclowbackpain,Nonementioned
Nonementioned

Notclear

N/A

(Friedrich, Gittleretal. 1998)

Lowbackpainfulfillingtopographic criteriawithorwithoutradiationtothe lowerlimbs,backpainofatleast4 monthsdurationoratleast3episodesof
lowbackpaininthelast6monthsbefore theinitialvisit,withthecurrentepisode lastingatleast2months,musculoskeletal

Diseasesofthecardiopulmonarysystem withreduceexercisetoleranceorother severediseasesthatmightinterferewith participationinthestudy;acutelumbar radicularlesions;lowbacksurgeryinthe previous6months;andlumbarspine pathologiessuchastumours,fractures,
20(Firstfollow- up) 10(4-month) 32(12-month)

Yes,nobaseline differenceson outcomemeasures
1
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StudyInclusioncriteriaExclusioncriteria%LossforCompare
analysisandtodropoutto follow-upcompleterson baseline variables

pathologiesforwhichexercisetherapyis indicated,agebetween20-60years
(Harkapaa,Chronicorrecurrentincapacitatinglow Jarvikoskietbackproblemscausingsicknessinpast al.1996)12months.Hadparticipatedina comprehensiverehabilitationprogram. Patientsincludedwhocompletedthe boththepre-programandintensive programandcompleted12month follow-up

infections,acuteinflammatorydisease, spinalstenosis,orahighdegreeof instability.Patientscurrentlytreatedfora psychiatricorder,patientsexhibitingthreeor moreoffiveorganicphysicalsigns,pregnant patients,andpatientsinvolvedindisability pensionproceedingsorprivateinsurance litigationwerealsoexcluded Nonementioned

26(12month)

No

(LacknerandConsecutivelyreferredwork-disabled Carosellapatientdiagnosedwithalowbackpain 1999)disorderonthebasisofanorthopaedic physicalexaminationandclinicalhistory
Patientswithevidenceofrheumatoid arthritis,cancer,aconnectivetissuedisease, acurrentinfectiousdisease,orcandidatesfor spinalsurgery

Notclear

N/A

(Levin,Chroniclowbackpainpatientsreferred Loflandetal.fortreatmenttoaRehabilitation 1996)Hospital'sChronicPainProgram
Nonementioned

14(onbaseline dependent measures)

N/A

(MainandNewreferralsaged20-55yrspresenting Waddelltoanorthopaedicclinicwithatleast3 1991)monthslowbackpainwithorwithout sciatica

Patientswithseriousspinalpathologysuch
astumourorinfection,spinalfracture,a historyofpsychiatricillnessoralcoholabuse orwereunabletoreadorwrite.Patientswith medico-legalclaimsexcludedtominimize

thelikelihoodofconsciousdeception,
3(missingdata)
N/A
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StudyInclusioncriteriaExclusioncriteria%LossforCompare
analysisandtodropoutto follow-upcompleterson baseline variables

(Romano, Turneretal. 1992) (Rosenstiel andKeefe 1983) (Saarijarvi, Rytokoskiet al.1990) (Smith, Follicketal. 1986) (Spinhoven, TerKuileetal. 1989)

Chroniclowbackpainpatientswhowere eligibletoparticipateinanoutpatient paintreatmentstudy Chroniclowbackpain(experiencedfor
atleast6months)patientsreferredfor behavioura.treatment Patientmarriedorco-habitingwith spouse,chroniclowbackpainbeinga persistentproblem(>12months)causing difficultyaccordingtopatientown report,notrecentlybeenoperatedonfor aherniateddisc,patientorspousehasno diseasecausingmorehandicapor disabilitythanthatcausedbychroniclow backpain Chroniclowbackpain Lowbackpainoutpatients,atleasta6 monthhistoryofpain,judgedtohave undergoneanadequatetrialof conservativemedicaltreatment,notin needoffurthernewmedicalorsurgical treatment

Indicationsoffurthermedical/surgical diagnosticortreatmentprocedures,evidence ofmedicalproblemsthatwouldpreclude participationinanactiveexercise programme,currentalcoholabuse, psychosis,dementingillnessandpatientwho couldnotreadandwriteEnglish Nonementioned Nonementioned Nonementioned Nonementioned

11(priorto beginning treatment) 48(After8weeks foractivitydiary data) None
36(couples refusedto participate)

No N/A Yes,nosignificant differences

Notclear None

N/A N/A
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Study

Inclusioncriteria

Exclusioncriteria

%Lossfor analysisandto follow-up

Compare dropoutto completerson baseline variables

(Strong, Ashtonetal. 1990)

Chroniclowbackpain,withorwithout sciatica,presentedfortreatmentata hospitalpanclinic

Nonementioned

None

N/A

(Tan,Jensen etal.2001)

PatientsreferredtoaPainManagement Programme

Nonementioned

55(nonreturnof initial questionnaires)
No

(Turnerand Clancy1986)
Persistentlowbackpainforatleast6 months,20-65yearsofage,marriedor co-habiting

Backsurgerywithinpastyearandhistoryof currentcancerorcardiacdisease
None

N/A

(Waddell, Newtonetal. 1993)

Lowbackpainwithorwithoutsciatica.
Seriousspinalpathologysuchastumour, infectionorinflammatorydisease,spinal fractures,structuralspinaldeformity,major neurology,historyofprimarypsychiatric diseaseoralcoholabuseorinabilitytoread andwrite.

None

N/A

(Williams, Pruittetal. 1998)

Agedbetween18and50years,backpain (T6orbelow)thathadbeenpresent'ona dailybasis'fortheprevious8(±2) weeks,backpainastheonlypain problem,ingoodhealthotherwise, availableforfollow-upassessmentperiod
Priorepisodeofbackorotherpainonadaily basislasting2weeksorlonger,major medicalillness,takenmedicationknownto affectmood,priorbacksurgery,pain secondarytoneoplasticdisease, osteomyelitisorfracture

40

Yes,nosignificant differences
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Table2.6:Detailsofstatisticalanalysis StudyStudydesignSampleMedicalandMultivariateComments size*demographicfactorsanalysis?
(BenDebba, Torgersonetal. 1997)

Longitudinal, observational

2348

Gender,age,ethnicity, education,employment, income,litigation,pain duration,painseverity, functionalimpairment
No(correlation)
Atoneyearpainseverityandfunctional impairmentcompositevariableswerehighly correlatedwitheachother(r=0.64). Psychologicaldistresspositivelycorrelatedwith bothpainseverity(r=0.51)andfunctional impairment(r=0.48).

(Crombez, Vlaeyenetal. 1999)(Study1)
Cross-sectional
35

Gender,age,painduration, previoussurgery,pain intensity,painduration, disability

Yes(multiple regression)

Painrelatedfearmeasurespredicteddisability betterthanpainintensityexplaining25%,36% and31%ofthevarianceaftercontrollingforpain duration,age,gender,andinitialpain

(Fisherand Johnston 1996a)

Experimental Cohort

50

Gender,age,painduration, painintensity,disability (observed)

Yes(MANOVA, multiple regression)

Changeinanxietyaccountedfor21%ofthe varianceinchangedinobserveddisabilityafter controllingforinitialdisability

(Fisherand Johnston 1996b)

Experimental Cohort

50

Gender,age,painduration, painintensity,disability (observed)

Yes(MANOVA, multiple regression)

Changesinperceivedcontroldidnotcorrelate withchangesindisability.Changeinperceived controlfailedtoreachsignificanceforinclusion
inregressionanalyses.Initialdisabilitypredicted changeindisabilityexplaining32%ofthe variance

(FlorandTurk 1988)(Sample 1) (Friedrich, Gittleretal. 1998)

Cross-sectional Prospective, RCT,double blind

30 93

Gender,age,employment, painduration,degenerative changeonspinalx-ray, numberofphysicianvisits Gender,age,bodymass index,previousspinal surgery,painduration, causeofpain,pain intensity,analgesia
Yes(multiple regression)

No(correlation, ANOVA)

Cognitivevariablesexplainmorevariance(44to 54%)indisabilitythanpainandmedical variables(12to28%) Levelofdistresswascorrelatedwithdisability(r = .61to.67).Internalcontrol(r= .24to.47)and attitude(r= .31to.53)scoreswerenegatively correlatedwithdisability(p<.02)
i
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StudyStudydesignSampleMedicalandMultivariate size*demographicfactorsanalysis?
Comments

(Harkapaa, Jarvikoskietal. 1996) (Lacknerand Carosella 1999)

Prospective,175Age,gender,education,Yes(stepwise interventionworkstatus,functionallogistic followupat12capacity,painintensityandregression, monthsfrequencyMANOVA) Prospective,100Age,gender,education,Yes(multiple cohortmaritalstatus,diagnosis,regression) workdisability

(Levin,LoflandCross-sectional59 etal.1996) (MainandCross-sectional120 Waddell1991)

Age,education,ethnicity, maritalstatus,litigation, employment,diagnosis,
painduration,painseverity, activitylevel

Age,gender,painseverity, painimpairment,disability, lossoftimefromwork, illnessbehaviour

Yes(stepwise logistic regression) Yes(multiple regression)

(Romano,Prospective,RCT75 Turneretal. 1992) (RosenstielandCross-sectional61 Keefe1983)

Age,gender,ethnicity, employment,disability payments,painduration, disability,activitylevels Age,gender,painduration, disabilitypayments, previoussurgery,pain intensity

No(correlation) No(hierarchical regression)
113

Healthoptimismandcontrolbeliefswere significantpredictorsforanincreasein functionalability Functionalself-efficacy,averagepainandgender accountedfor66%ofthevarianceinliftingfrom floortowaistlevel.Functionalself-efficacy accountedfor61%ofthevarianceinliftingfrom waisttoeyelevel.Perceivedpaincontroland anxietynotsignificant Self-efficacyaddedafurther24%tothevariance
indisabilityexplainedbygender,durationof backpainandlitigation(10%). Cognitivevariables(catastrophizingand divertingattention)accountedfor31%ofthe varianceindisabilityaftercontrollingforpain anddepressivesymptoms. Depressioncorrelatedwithself-reported disabilityrangingfromr=0.54tor=0.60.Pain intensitycorrelatedwithself-reporteddepression rangingfromr=0.32to0.49. Copingfactors(cognitivecopingand suppression,helplessness,divertingattentionand praying)addedafurther22%tothevariancein explainingdowntimeafteraveragelevelofpain whichexplained59%



StudyStudydesignSampleMedicalandMultivariate size*demographicfactorsanalysis?
Comments

(Saarijarvi, Rytokoskietal. 1990)

Cross-sectional
63

Age,gender,workstatus, durationofrelationship, painduration,disability
No(correlation)
Maritaldissatisfactionwasrelatedtoself-report disabilityinfemalesonly(r=-0.45)

(Smith,Follick etal.1986)

Cross-sectional
138

Age,gender,ethnicity, occupation,workstatus, disabilitypayments,pain duration,surgery,pain severity,disability
Yes(hierarchical regression)

Cognitivedistortionaccountedfor14%ifthe varianceindisabilitywhencontrollingforpain rating,numberofpaintreatmentsanddepression. Overgeneralizationwasthecognitivedistortion variablemostcloselyrelatedtodisability

(Spinhoven, TerKuileetal. 1989)

Cross-sectional
108

Gender,age,painduration, surgery,maritalstatus, workstatus,disability payment

Yes(hierarchical regression)

Cognitivecopingstrategiesaccountedfor33%of thevarianceindisabilityafteraccountingfor medicalanddemographicvariables

(Strong, Ashtonetal. 1990)

Cross-sectional
50

Gender,age,painduration, disabilitypayment, litigationstatus,pain intensity,disability
No(correlation)
Correlationswerefoundbetweendisability (measuredbyPainDisabilityIndex)andattitudes towardspain(r=0.42to0.60).Noassociation wasfoundbetweenpainintensityanddisability

(Tan,Jensenet al.2001)

Cross-sectional
564

Age,education,gender, ethnicity,maritalstatus, disabilitypayments,pain severity,disability
Yes(hierarchical regression)

Bothcopingmeasurescontributedunique varianceinexplainingdisabilityrangingfrom 2.6%fortheCSQand20.7%fortheCPCIwhen allothervariableswerecontrolled.

(Turnerand Clancy1986)

Prospective, controlled clinicaltrial

74

Age,painduration, disabilitypayments, litigation,surgery
Yes(hierarchical regression)

Copingstrategiesaccountedfor27%ofthe varianceindisabilitywhencontrollingfor durationofpain.Adecreaseintheuseof catastrophizingstrategieswererelatedtoreduced disability(r=0.28)

(Waddell, Newtonetal. 1993)

Cross-sectional
184

Ethnicity,age,gender,work status,workloss,pain duration,painseverity, disability

Yes(hierarchical regression)

14%ofthevarianceindisabilitywasexplained bypain.Fearavoidancebeliefsaboutgeneral activityandworklosstogetheraccountedforan additional32%ofthevariancewithmostbeing explainedbyfear-avoidanceworkbeliefs(23%)
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Study

Studydesign
Sample size*

Medicaland demographicfactors
Multivariate analysis?

Comments

(Williams, Pruittetal. 1998)

Prospective

82

Age,maritalstatus, education,income, ethnicity,paindiagnosis, painintensity,disability, physicalimpairment
Yes(hierarchical regression)

Jobsatisfactionexplainedafurther7%ofthe varianceindisabilityaftercontrollingfor baselinepain,distressanddisability

*Numberusedinstatisticalanalysis-maydifferfromoriginalsamplesizeduetomissingdata,dropouts 115



How satisfactorily have cognitions and emotions been measured?

Overall, eight studies met the criteria for "high" quality; six studies were of

"acceptable" quality and three studies of "unacceptable" quality with regard to

psychological measurement. The most commonly used psychological variables

were distress/depression followed by control cognitions (Table 2.7).

Emotional variables observed in the studies were distress (combination of anxiety

and depression), depression, anxiety and fear while cognitive variables were

control cognitions, coping, beliefs/attitudes, optimism and cognitive errors. Most

studies (1X1=12) were interested in the impact of both emotions and cognitions on

chronic pain disability and concentrated on more general rather than specific

theoretical models. In almost all studies, a psychological measure that was

suitable for use in populations with pain or physical illness was applied. The

exceptions to this were the use of the Beck Depression Inventory (BDI), Brief

Symptom Inventory (BSI), Minnesota Multiphasic Personality Inventory (MMPI) .

and the Symptom Checklist-90(SCL-90) which have all been validated on non-

pain patients and are measures that contain somatic items which for pain

patients may represent their pain condition rather than psychological state. All but

two studies used more than one psychological measure (Saarijarvi, Rytokoski et

al. 1990; Romano, Turner et al. 1992) while in one study it was unclear if several

measures were used or if it was numerous subscales of one measure which were

used (Friedrich, Gittler et al. 1998). Friedrich and colleagues modified a measure
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of motivation (psychotherapy motivation questionnaire) which had been

published in the German language. Factor analysis was used to arrive at three

subscales: patient's level of distress, internal locus of control and attitude towards

exercising. It was unclear from the paper whether these three scales comprised

one or three measures.

There was little replication of measuring emotion among studies with the

exception of fear-avoidance which was considered primarily from two standard

questionnaires: the Fear Avoidance Beliefs Questionnaire (FABQ) and the

Tampa Scale of Kinesiophobia (TSK). One study used the State-Trait Anxiety

Inventory which has not been validated for use in pain patients (BenDebba,

Torgerson et al. 1997). Depression and anxiety were measured using specific

questionnaires (e.g. Beck Depression Inventory, Zung Depression Inventory,

State-Trait Anxiety Inventory) or by using the relevant scale of a general measure

of psychological distress (e.g. Symptom Checklist-90, Brief Symptom Inventory,

General health Questionnaire-28). Fisher & Johnston 1996a, in their study also

used an anxiety 100mm visual analogue scale, although this was partly to check

that a planned manipulation had been achieved, i.e. to increase and decrease

anxiety prior to a lifting task (Fisher and Johnston 1996a).

There was a large variability in the measures of cognition used across studies.

Although control cognitions were frequently measured, this was done so using

various definitions and measures. Five papers utilised locus of control (Flor and
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Turk 1988; Main and Waddell 1991; Harkapaa, Jarvikoski et al. 1996; Fisher and

Johnston 1996a; Fisher and Johnston 1996b; Friedrich, Gittler et al. 1998) while

a further two focused on measuring self-efficacy (Levin, Lofland et al. 1996;

Lackner and Carosella 1999). Again, Fisher & Johnston 1996b, in their study also

used a perceived control 100mm visual analogue scale although again this was

to check that the manipulation of control, which was the aim of this experimental

study, was actually achieved. There was more consistency when it came to

measuring coping as all of the six studies used the Coping Strategies

Questionnaire (CSQ) (Rosenstiel and Keefe 1983; Turner and Clancy 1986;

Spinhoven, TerKuile et al. 1989; Main and Waddell 1991; Lackner and Carosella

1999; Tan, Jensen et al. 2001).

Overall, it would seem that a range of cognitions and emotions were measured

by the studies and internal consistency data was calculated for most using

Cronbach's alpha. In most cases reliability statistics were reported in the papers

and were acceptable (Table 2.7). Where reliability was not acceptable, the

offending items/scale was dropped from further analysis with the exception of

Crombez et al, 1999 who allowed one of their measures, FABQ-physical activity

subscale with alpha = 0.57, to continue in regression analysis (Crombez, Vlaeyen

et al. 1999).
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Table2.7:Detailsofcognitive,emotion,disabilityandpainmeasurements Study

Activity limitation (Disability)

Pain

Cognitions

Emotions

Psychologicalmeasuresonly
PopulationforSomaticitems>1Reliability whichmeasuresexcluded?measureanalysis developed

(BenDebba,
Functional

McGillPain

Beck

Normaland

No,used

YesNo

Torgerson

Statusratedon
Questionnaire

Depression

physical

measures

etal.1997)
howmuchusual
(MPQ-PPI)-

Inventory(BDI)

accordingto

work,social-

PresentPain

Symptom

manuals

recreationaland
IntensityScale

Checklist90

sexualactivities

Revised(SCL-

abletodo(all,

90R)

most,some,

StateTrait

none)

Anxiety Inventory (STAI)

(Crombez,
RolandDisability
Pain100mm

Negative

Pain

NESdoes

YesYes

Vlaeyenet
Questionnaire
VAS(nopain-

Emotionality

populations

notcontain

al.1999)

(RDQ)

worst

Scale(NES)

items

imaginable

Pain-related

reflecting

pain)

fear-Tampa

bodyor

Scaleof

somatic

Kinesiophobia

symptoms

(TSK) FearAvoidance Belief Questionnaire (FABQ)

(Fisherand
Liftingtask

MPQ-total

Anxiety100mm
Physical

N/A

YesNo

Johnston

Disability

Words

VAS(notatall
illness,pain

1996a)

100mmVAS

Chosen,PPI,

anxious-as

populations

(notatall

Pain100mm

anxiousasitis

disabled-as

VAS(nopain-

possibletobe)

l

disabledasitis
worstpain)

GeneralHealth
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Study

Activity limitation (Disability)

Pain

Cognitions

Emotions

Psychologicalmeasuresonly
Populationfor whichmeasures developed

Somaticitems excluded?

>1 measure

Reliability analysis

possibletobe) OswestryLow BackPain Disability Questionnaire (ODI)

Questionnaire-
28

(Fisherand
Asabove

Asabove

Modified

Physical

N/A

Johnston

Multidimensional

illness,pain

1996b)

HealthLocusof

populations

ControlScale Perceived control100mm VAS(notatallin control-asin controlasitis possibletobe)

(Florand

Multidimensional
MPQ

Multidimensional

Physical

N/A

Turk1988)
PainInventory
Dailypain

HealthLocusof

illness,pain

(MPI)—

ratings(0=no
ControlScale

populations

interference

painatallto

(MHLOC)

scale

10=extreme

PainRelated
pain)

Self-Statements Scale(PRSS) PainRelated ControlScale (PRCS)

(Friedrich,
LowBack

101pt

Motivation-

Motivation-

Itemsderived
Motivation

Gittleretal.
OutcomeScale

numerical

internallocusof
distress

from

relatedto

1998)

ratingscale

control,attitude

"psychotherapy
chroniclow

Pain

towards

motivation

back

topography

exercising

questionnaire"
treatment

Yes

No

Yes

Yes

Not clear

No
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Study

Activity limitation (Disability)

Pain

Cognitions

Emotions

Psychologicalmeasuresonly
Populationfor whichmeasures developed

Somaticitems excluded?

measure

Reliability analysis

(Harkapaa, Jarvikoski etal.1996)
Functional CapacityIndex Workstatusat 12mthf/up

HealthOptimism Scale LocusofControl Beliefs

Indexof Depression-5 itemsfromBDI &Cornell MedicalIndex
Normaland painpatients
N/A

Yes

Yes

(Lackner and Carosella 1999)

Liftingtask

Pain10cm VAS(nopain- extremepain)
Coping Strategies Questionnaire (CSQ) PerceivedPain Control FunctionalSelf- Efficacy

ProfileofMood States- Anxiety

Painpatients andlowback painresearch
N/A

Yes

No

(Levin, Loflandet al.1996) (Mainand Waddell 1991) (Romano, Turneret al.1992)

MPI-general activitylevel scale Lossoftime fromwork- present,past year SicknessImpact Profile(SIP) ChronicIllness Problem Inventory

MPI-pain severityscale PainVAS MPQ

BackPainSelf- EfficacyScale (BPSES) MHLC PainLocusof Control Questionnaire CSQ PRSS PRCS

BriefSymptom Inventory(BSI) Modified Somatic Perception Questionnaire (MSPQ),Zung Depression Inventory(ZDI) TheCentrefor Epidemiological Studies- Depression Scale(CES-D)
Backpain patients Psychiatric Pain populations General community population

BSIincluded somatic items N/A

Yes Yes

Yes Yes

Itemsnot reported

No

No
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Study

Activity limitation (Disability)

Pain

Cognitions

Emotions

Psychologicalmeasuresonly
Populationfor whichmeasures developed

Somaticitems excluded?

>1 measure

Reliability analysis

(Rosenstiel andKeefe 1983)

DailyActivity Diaryfor1week Functional Capacity EvaluationScale Structured interviewof disabilitystatus Downtime

Painnumerical scale

CSQ

STAI ZDI Middlesex Hospital Questionnaire
-somaticscale

Physicalillness Pain populations

N/A

Yes

Yes

(Saarijarvi,Standardized RytokoskiNordicQ
etal.1990)

Physiotherapist assessmentof pain

BSI

Normaland psychiatric

No,Included somatic items

No

No

(Smith, Follicketal. 1986)

SIP

Meanpain ratingover7 days

CognitiveErrors Questionnaire (CEQ)

MMPI- Depression

Chroniclow backpain patients(CEQ) Normaland psychiatric

Included somatic itemsin MMPI- depression

Yes

No

(Spinhoven,Functional TerKuileetLimitations al.1989)Index

Paindiary- 10cmVAS

CSQ

SCL-90psycho neuroticism, anxiety, depression

Painpatients Normaland physicalillness
No, helplessness, activecoping and perceived control

Yes

Yes

(Strong, Ashtonet al.1990)

ODI Self-care Assessment Schedule

Pain lOOmmVAS BoxScale (0=nopainto
PainBeliefsand Perceptions Inventory SurveyofPain

PainpatientsN/A

Yes

Yes
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Study

Activity limitation (Disability)

Pain

Cognitions

Emotions

Psychologicalmeasuresonly
Populationfor whichmeasures developed

Somaticitems excluded?

>1 measure

Reliability analysis

PainDisability Index

lOextreme pain)

Attitudes

(Tan, Jensenet al.2001)

SIP-Roland scale

MPIpain severity

CSQ ChronicPain Coping Inventory

CES-D(used
asoutcome variable)

Painpatients General community population

N/A

Yes

No

(Turnerand Clancy 1986)

SIP Downtime

Paindiary

CSQ

BDI

Painpatients Normaland psychiatric

No,somatic items included

Yes

Yes

(Waddell, Newtonet al.1993)

SIP-Roland scale WorkLoss

PainVAS

MSPQ ZDI FABQ

Pain populations

N/A

Yes

Yes

(Williams, Pruittetal. 1998)

ModifiedWork APGAR SIP

PainVAS Descriptor Differential Scale

Hamilton RatingScaleof Depression BSI Automatic Thoughts Questionnaire
Normaland psychiatric

No

Yes

Yes
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Is there evidence that the influence of cognitions and emotions exceed that

of pain impairment variables in predicting back pain disability?

Due to the way in which results were presented in the papers (change in R2 was

not always reported at each stage of the regression analysis or only correlations

were used), not all studies were able to provide evidence for the contribution of

psychological variables in explaining chronic pain disability once pain was taken

into account.

Pain impairment was not used alone in regression analysis for three studies and

these therefore could not contribute to this question (Rosenstiel and Keefe 1983;

Flor and Turk 1988; Levin, Lofland et al. 1996).

Flor and Turk 1988 examined the contribution of pain self-statements and control

cognitions to chronic back pain disability (Flor and Turk 1988). However, instead

of using their measure of pain impairment in regression analysis where disability

was the outcome, they used a combination of "pain duration and amount of

degenerative change on spinal x-rays" as disease-related variables (p 256).

In a similar vein, a study carried out primarily to measure the reliability of a Pain

Self-efficacy Scale in 59 patients with chronic low back pain failed to enter pain

impairment into the regression analysis (Levin, Lofland et al. 1996). Self-efficacy,

pain severity and disability were all measured but gender; pain duration and
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having a lawyer were all entered into the regression equation together when

using disability as outcome. Again, in the Rosenstiel and Keefe 1983 study

which examined the use of coping strategies relative to disability patient history

variables (disability status, length of continuous pain, and previous surgeries)

were entered into each regression equation first (Rosenstiel and Keefe 1983).

One good quality study provided data from which it was possible to determine the

influence of emotion relative to pain impairment in explaining chronic pain

disability. For Waddell and colleagues 1993, the role of fear-avoidance beliefs

were examined in relation to chronic pain disability in 184 participants (Waddell,

Newton et al. 1993). In regression analysis, almost half of the variance in

disability of activities of daily living was explained. Pain entered first accounted

for 14% of the variance in disability while fear-avoidance beliefs added a further

32%. The pain variables entered at step 1 were pain severity, pain duration and

duration of present episode of pain.

Section 2.5 Summary and review of findings

This qualitative systematic review set out to examine the role of cognitions and

emotions in predicting disability in chronic low back pain. In total, 20 studies were

selected as suitable for inclusion in the review. We have found that none of these

studies were of high quality overall although eight studies reached acceptable

quality using one set of predetermined criteria. Better quality was found for

psychological measurement with eight studies meeting the criteria for high quality
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and a further six were of acceptable quality. From the single study that was

deemed suitable to supply the relevant information, psychological variables (i.e.

emotion) predicted chronic back pain disability better than pain impairment (32%

vs. 14%).

From the studies reviewed, it can be seen that little in the way of causal

relationships among variables has been attempted. The inclusion of cross-

sectional studies meant that criterion for causality could not be met. These

issues, added to small sample sizes, limited the extent to which analyses could

be carried out and reported.

More fundamental however, is the lack of agreed criteria for systematically

evaluating the quality of prognostic studies and in this review quality indicators

were derived from at least three different sources (Ellis, Ladany et al. 1996;

Altman 2001; Papworth and Milne 2001; Pincus, Burton et al. 2002). While the

methodological limitations of the studies have been openly acknowledged by the

authors of the papers reviewed, the standard for conducting and reporting

prognostic studies has not improved to the extent it has for randomised controlled

trials using CONSORT guidelines (Moher, Schulz et al. 2001). Certainly,

researchers are working towards this as more systematic reviews of this type are

being published and review methods made more explicit. However, better

collaboration and guidance is clearly needed for individual studies as evidenced

by the review presented here. Using two different methods for determining the
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quality of the studies in this review led to conflicting results for one study which

was deemed to have "unacceptable" quality overall yet revealed only one

methodological threat (Lackner and Carosella 1999).

Although efforts were made to find all published studies of back pain disability,

the possibility of selection and publication bias cannot be excluded. Furthermore,

the criteria for selection of papers may have been too broad to the extent that

papers which did not directly aim to investigate the ability of psychological

variables to predict chronic pain disability were included. These papers tended to

focus on the reliability and validity of measures relevant to this subject. It should

be borne in mind that this review focused on back pain only, therefore eliminating

literature relevant to chronic pain as a whole. The review of findings can only

apply to chronic back pain up to 2002. Since then it is clear that some of the

issues raised here have been overcome, for example, there is now evidence of

more sophisticated statistical techniques being used in the pain literature.

There are many reasons why it is important for clinical practice to understand

better the role of psychological factors in patients with chronic back pain

conditions. Such information may help facilitate information provision to patients

or provide better guidelines about referral for treatment. Altman outlines the

clinical importance of prognostic studies as:
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• to guide clinical decision making, including treatment selection and patient

counselling

• to improve understanding of the disease process

• to improve the design and analysis of clinical trials (for example risk

stratification)

• to assist in comparing outcome between treatment groups in non-

randomised studies by allowing adjustment for case mix

• to define risk groups based on prognosis

• to predict disease outcome more accurately orparsimoniously

(Altman 2001, p225)

What does this review add?

This review highlights a fundamental problem in determining to what extent

psychological variables explain chronic back pain disability. It shows that there is

little agreement in the pain literature as to the role emotions or cognitions play

when controlling for pain impairment. Much of this is due to the fact that in -

regression analyses, a range of medical variables other than pain impairment

were usually entered into the regression equations at the first step. It is not

possible therefore to consistently determine the relative influence of each

variable. In one sense, the literature reviewed was not able to give a true

impression of the person with chronic pain or develop a better understanding of

how psychological variables mediate the chronic pain experience.
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It may be helpful for those involved in developing systematic reviews to also

consider developing agreed robust and consistent criteria for conducting a

systematic review of prognostic studies. The shared and unique psychological

influences underlying back pain disability need further work. This review begins

to specify which variables are important to elucidate in this process. The

separation of psychological factors into emotions (with and without cognitive

content) and cognitions is perhaps a step in the right direction. So too will be the

use of more sophisticated statistical techniques such as modelling which can

better target causal relationships and latent variables.

Davis and colleagues 2000, support the latter statement by affirming that causal

models using structured equation modelling have been little constructed in the

pain literature (Davis, Reeves et al. 2000). Their study is a good example of

quality research in the pain and psychology field using adequate sample size,

causal hypotheses and adequate analysis. In this study of 390 patients, the main

aim was to develop patient profiles in three distinct pain conditions. Exploratory

data analysis, Confirmatory data analysis and Structural Equation Modeling were

used. The results were able to demonstrate causal relationships between

depression, illness conviction and pain impact. The authors conclude that treating

depression is a suitable intervention for chronic pain.

The research questions asked in this review are important for developing

psychologically-based interventions for chronic pain. The current self-
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management approach to pain using cognitive-behavioural therapy has been the

mainstay of pain interventions for the past 20 years. During this time little has

changed in the approach used i.e. cognitive-behaviour therapy focusing on

modifying patient's views of their pain in terms of regaining control over cognitive,

emotional and behavioural responses to pain (Flor and Turk 1988). This may be

due to the fact that the literature has struggled with elucidating the relevant

psychological predictors of chronic pain disability across the various settings and

conditions. Therefore there may be little scope for developing individual therapies

or different types of interventions (e.g. for depression). This review suggests that

the reason for lack of progress is the reliance on correlational analysis, simple

regression and lack of testing causal hypotheses (Davis, Reeves et al. 2000).

The exception to this has been the development of exposure treatments for fear-

avoidance (Vlaeyen, de Jong et al. 2001; Vlaeyen, De Jong et al. 2002). The

consistency with which this psychological construct has been measured across

studies has probably helped secure this development. This has been

acknowledged and supported within this review.
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CHAPTER 3

TESTING ADDITIVE, MEDIATING AND MODERATING MODELS
OF CHRONIC PAIN RELATED ACTIVITY LIMITATION
(DISABILITY)

Section 3.1 Background

From the previous chapter it can be see that complex disorders such as chronic

pain conditions are best viewed within a multiple causal chain (Kraemer, Stice et

al. 2001). As stated previously, many risk factors have been identified but little is

known about how these interact and their individual roles in the aetiology of

chronic pain related disability. In particular separating out the influence of pain

impairment has been problematic, yet this very vital factor is relevant to the

disability experienced by people with chronic pain. A number of statistical models

have been tested as to how such risk factors might interact to result in a

progressive limitation in activities of daily living.

Some studies have shown that the relation between pain intensity and disability

is relatively weak, often accounting for only 10% of the variance in disability

(Waddell, Somerville et al. 1992). Other studies however show a stronger

association. The lack of a perfect fit between chronic pain and disability has been

reported in the literature even when pathological disorders such as cancer are

involved (Von Korff, Ormel et al. 1992; Serlin, Mendoza et al. 1995). For the

majority of patients with chronic pain, few have identifiable underlying pathology

that accounts for their disability despite extensive investigations. Thus additional
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psychological theories to try and explain why people with similar complaints have

varying pain experience and some become significantly limited with pain have

been developed as described in Chapter 1 (Loeser 1994; Arntz and Claassens

2004).

Although, the influence of psychological factors in chronic pain disability have

been identified and treatments have been developed, this link is complex and

only recently have coherent theoretical models been applied to the pain literature.

Much pain literature is not theory driven with predictor variables often being

selected on an ad-hoc basis as seen in the previous review (Chapter 2).

Furthermore, theory-driven and experimentally-based studies are often published

separate to treatment research papers. As a result there is little understanding of

how these various types of research might interact to create more successful

interventions (Clark, 2004).

In the pain literature, the relationship between theory, experimental studies and

the development of treatments is relatively new. Clark discusses this issue in

relation to cognitive-behaviour therapy stating that the fact that, unlike learning

theories, cognitive theories do not directly suggest treatment procedures has

meant a considerable amount of work has been done to convert a promising

cognitive therapy in a successful cognitive treatment (Clark 2004) p: 1090). In a

similar vein, it is clear from the pain literature where learning theory (e.g. Fear-

Avoidance Model, Operant Conditioning) has led to direct treatments for fear of
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movement and pain behaviours (Vlaeyen, de Jong et al. 2001; Vlaeyen, De Jong

et al. 2002; Jolliffe and Nicholas 2004). Clark goes on to say that studies rarely

discuss the way in which treatments are produced and this is also true for the

pain literature with the exception of learning theory. It has been argued that there

is a similarity between interventions for chronic pain and anxiety or depression

(McWilliams, Cox et al. 2003). For example, increasing activity levels and

relaxation training are common elements of treatment for chronic pain conditions

as well as for depressive and anxiety disorders respectively. This lack of clarity in

the pain literature has the potential to lead to confusion. Further problems may

arise from studies which involve the use of composite scores in favour of specific

measures as illustrated by the review in Chapter 2. This does not allow for

differentiating between the various psychological models and working out their

relative influence (Mannion, Junge et al. 2001).

Alternatively, complex relationships between psychological theories and chronic

illnesses have been hypothesised and examined using statistical models, e.g.

mediated and moderated regression analyses (Dunlap and Kemery 1987).

These models move some way towards developing causal hypotheses and

provide a more comprehensive approach than simple regression but not as

complete a picture as analysis using modeling techniques. Research utilising

mediation analysis has focused on the specific variable of self-efficacy or

personal control over pain and disability (Crisson and Keefe 1988; Harkapaa,

Jarvikoski et al. 1991; Holman and Lorig 1992; Wells 1994; Flarkapaa, Jarvikoski
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et al. 1996; Levin, Lofland et al. 1996; Fisher and Johnston 1996b; Arnstein,

Caudill et al. 1999; Johnston, Morrison et al. 1999; Lackner and Carosella 1999).

Arnstein tested a model of self-efficacy as a mediator of chronic pain using path

analysis (Arnstein, Caudill et al. 1999). In this study, 479 patients with a variety

of chronic pain conditions were recruited from three separate pain clinics and

asked to complete standardised measures of pain intensity (10cm visual

analogue scale), self-efficacy (Chronic pain self-efficacy scale), disability (Pain

disability index) and depression (Centre for Epidemiological Study-Depression

scale). One pain clinic group was selected with no prior depression. Self-efficacy

was supported as a mediator between pain intensity and disability across pain

clinic groups and especially in the group with no prior depression. In the latter,

self-efficacy accounted for 47% of the variance in disability indicating that those

with a strong belief in their ability to be active and cope with pain had less

limitations in their activities. On the other hand, depression did not significantly

contribute to disability, adding just 2% to pain intensity and self-efficacy in

explaining disability. Of note here is the influence of pain intensity, which can in

turn weaken or strengthen self-efficacy beliefs. Pain management treatments

which target both these factors are likely to be more successful. Furthermore,

68% to 79% of study participants met the criteria for depression possibly

indicating the presence of a Major Depressive Disorder. Such facts support the

adoption of alternative models of treatment such as the suggestion by Davis and
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colleagues for interventions targeted solely for depression (Davis, Reeves et al.

2000).

Johnston and colleagues have proposed that control cognitions explain additional

variance (Partridge and Johnston 1989; Johnston, Pollard et al. 2004) in

disability. They have examined the role of perceived control in predicting

recovery from disability following stroke. In a sample of 71 patients, perceived

control was measured using the Recovery Locus of Control Scale (RLOC). RLOC

at 1 month predicted disability at 6 months and 3 years. In another study using an

experimental study design, perceived control and disability was examined in

patients suffering from chronic pain. The authors found that increasing perceived

control by recounting situations in which the individual had accomplished

something positive, led to a reduction in disability (Fisher and Johnston 1996a).

When the situation was reversed, a decreasing control condition involving the

recounting of failed experiences led to an increase in disability. In both situations,

disability was measured using a simple lifting task.

These studies demonstrate the value of defining specific hypotheses based on

theory or statistical models. Such research can separate out the relative influence

of predictor variables and their contribution to chronic pain related disability better

than correlation or simple regression analyses. The research supports the

distinction between cognition (e.g. personal control, coping) and emotion (e.g.

anxiety, fear, depression) as relevant factors for understanding chronic pain.
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Helping health professionals to better understand the extent of the predictive

value of psychological factors (primarily cognition and emotion) in the relationship

between pain intensity and activity limitation is important from a treatment

perspective (Woby, Watson et al. 2004). So too is translating explanatory

variables into effective treatments. This is especially as interventions targeting

these determinants should prove more effective in reducing limitations in activity

experienced by sufferers of chronic pain. This is also important for varying

chronic pain conditions (e.g. Musculoskeletal, Orofacial, Arthritis, Fibromyalgia)

as it is possible that different biopsychosocial determinants may be operating on

disability in each condition.

This is demonstrated in one study by McWilliams and colleagues who

investigated the relationship between three separate pain conditions (arthritis,

migraine, musculoskeletal pain) and three psychiatric disorders (depression,

panic attacks, generalised anxiety) in a large (N = 3032) representative sample

(McWilliams, Goodwin et al. 2004). Significant positive associations were found

between pain and psychiatric conditions after adjustments had been made for

potentially confounding demographic variables and the presence of another pain

condition. A stronger association was found for anxiety disorders than with

depression in spite of the fact that depression is more commonly researched.

There was little difference between the three pain conditions and their

association with the three psychiatric disorders although those with multiple pain

conditions and other health problems had higher rates of anxiety and mood
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problems. Limitations to the study are acknowledged however, in particular, the

inclusion of only three psychological disorders, limited assessment of pain

conditions using a single item self-report measure, lack of assessing the

frequency and duration of pain and the cross-sectional nature of the study.

Clearly, further research, taking into account the limitations presented here, is

warranted in order to examine the differences between chronic pain conditions.

Although psychologists know much more now about the consequences of chronic

pain, for the reasons already outlined, psychological models to date have not

adequately explained the complicated occurrence of pain-related activity

limitation (Weiser and Cedraschi 1992). It can be understood from the studies

above that a complex array of thoughts, beliefs, appraisals, expectations and

emotion that people experience with pain and its consequences contribute to

their ability to cope and recover (Crisson and Keefe 1988; Deyo and Diehl 1988;

Harkapaa, Jarvikoski et al. 1991; Johnston 1997; Manninen, Heliovaara et al.

1997; Johansson, Dahl et al. 1998; Waddell 1998; Arnstein, Caudill et al. 1999; .

Turk 1999; Watson and Parker 2000). Unfortunately, in many studies

psychological variables have been chosen without reference to a coherent

theoretical or statistical model. In order to prevent chronicity and improve

treatments for reducing pain and disability as well as identifying those at risk, the

relationships between these psychological factors, pain intensity and disability

need to be more accurately identified and clarified using theoretical perspectives.
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So too, bridging the gap between research and clinical practice is important to try

and achieve.

The aim here is to examine three statistical models (additive, mediating and

moderating) of chronic pain related activity limitation across two chronic pain

conditions: musculoskeletal and orofacial pain (Figure 1). The three models

outlined in this chapter have different implications for considering the role of

cognitions and emotions at two levels. Firstly, understanding the process from

impairment to activity limitation and secondly, in clinical terms in suggesting how

processes might be reduced to provide better outcomes. It would be beneficial for

health professionals to better understand the role of cognitive processes and

other relevant psychological variables in altering this relationship, as well as the

routes by which these operate. Then, interventions targeting these determinants

should prove effective in reducing limitations in activity experienced by sufferers

of chronic disease, even though impairment cannot be altered. Previous studies

have tended to focus on single clinical groups or have not used different .

statistical approaches with the same sample.

This chapter tests the three hypotheses across two chronic pain conditions

ensuring that the hypotheses can be tested without clinical condition being a

confounding variable.
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First (Model 1), the additive hypothesis suggests that psychological factors may

add to impairment in explaining activity limitation (Figure 3.1). Experimental work

indicates that changing cognitions or emotions can result in reduced activity

limitation without affecting impairment (Fisher and Johnston 1996a; Fisher and

Johnston 1996b). Therefore, the additive model would postulate that the

modification of psychological variables is sufficient to reduce activity limitation

without any change in pain impairment.

Second (Model 2), the mediation hypothesis proposes that psychological factors

might mediate the relationship between impairment and activity limitation, i.e.

impairment influences psychological status which in turn directly affects activity

levels and impairment does not affect disability directly. This hypothesis reflects a

causal hypothesis about the effect of the independent variables on the

dependent variable. In this approach, the relationship between the independent

variable and the dependent variable is split into direct and indirect (mediated)

effects. Mediation implies a causal hypothesis whereby an independent variable .

causes a mediator which in turn causes the dependent variable (Sobel, 1990).

Baron and Kenny (1986) conceptualise a mediator variable as an internal

psychological mechanism by which an organism intervenes between stimuli and

response. Mediators are essentially features of an individual's psychological

constitution, which transform the predictor variable in some way. A causal

pathway is envisaged, whereby pain impairment (the predictor) influences

cognitions and/or emotions (the mediators) which in turn influence levels of
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activity (Model 1). There is also a direct pathway between pain impairment and

limitation in activity. Under this framework pain impairment would account for

some proportion of the variance in activity data, but a greater proportion would be

accounted for by pain impairment and cognition/emotion considered together.

Crucially, when levels of cognition are controlled for, there would no longer be a

predictive role for pain impairment. However, they allow that all behaviour is

likely to have multiple causal factors and so a significant mediator is one that

reduces the amount of variance accounted for by the predictor (pain impairment),

rather than completely eliminating it. The mediation model proposes a dynamic

relationship between cognition/emotion, pain impairment and limitation in activity.

Here the mediator is not seen as an independent and separate predictor of

behaviour as in the additive model, but rather as an essential mechanism by

which a person interprets and manages pain. If the mediation hypothesis were

supported empirically, then cognition and/or emotion could be incorporated, for

example, as a third variable in the ICF model (see Chapter 1). This would result

in enriching the ICF model as these psychological variables may account for

more variance than pain impairment alone, with pain impairment predicting levels

of cognition and/or emotion. It would seem reasonable to expect that cognition

and/or emotion might function as a mediator, as it is an internal psychological

mechanism and one, which has been demonstrated to determine behaviour in

the pain literature.
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Third (Model 3), the moderation hypothesis specifies that the relationship

between impairment and activity limitation might be moderated by psychological

factors, i.e. the impact of impairment on disability is different in individuals in

different psychological states. Thus, increasing or decreasing the moderator

might influence activity limitation. In contrast to the mediation model, Baron and

Kenny (1986) conceptualise a moderator as essentially an 'on/off switch'. This

type of third variable would determine the point at which pain impairment had an

effect upon limitation in activity. Only when cognitions and /or emotions were of a

certain level would there be a relationship between pain impairment and limitation

in activity. This would be a reasonable opinion, as when pain is severe beyond a

critical point; psychological variables such as cognitions would have no predictive

role in limitation in activity. Moderation would be demonstrated using 2x2

ANOVA, shown by an interaction between pain impairment and cognition and/or

emotion, taking activity limitation as the dependent variable. Baron & Kenny

suggest a second method of testing for moderation using moderated multiple

regression, although the statistical tasks are considered to be identical

(McClelland and Judd 1993).

While, the first, additive model proposes that the psychological factors account

for additional variance, the second and third, mediating and moderating

hypotheses, propose that psychological factors explain the same variance, but

offer fuller explanations. It is possible that some or all of these three hypotheses

are valid. Two types of cognition are relevant, those concerning the illness and
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those concerning limitations. Illness cognitions were evaluated within the

framework of the self-regulation approach of Leventhal and colleagues

(Leventhal and Scherer 1987) using the measurement approach of Weinman et

al. (Weinman, Petrie et al. 1996). Cognitions about limitations were addressed

using the approach of Bandura (1997) evaluating general self-efficacy and

condition specific self-efficacy (Bandura 1997). Emotional variables were

assessed using the Hospital Anxiety and Depression Scale (HADS) (Sigmond

and Snaith 1983). In the latter, both scales were combined to give an overall

rating of emotional distress.
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Figure 3.1: Proposed models to explain the relationship between pain
impairment, cognitions / emotions and activity limitations (disability) In
patients with chronic pain conditions.

Model 1: ADDING

cognitions and/or
emotions to pain
impairment to explain
activity limitations

Model 2: cognitions
and/or emotions
MEDIATING the

relationship between
pain impairment and
activity limitations

Model 3: cognitions
and/or emotions
MODERATING the
relationship between
pain impairment and
activity limitations
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Section 3.2 Research Aims

This study examines the effect of cognitions (self-efficacy, illness perceptions)

and emotions (anxiety, depression, distress) on the relationship between pain

impairment and activity limitation using the three hypothesised models explained

above and shown in Figure 3.1. Specifically, it explores the ability of cognitions

and/or emotions to act as an additive (model 1), mediator (model 2) and/or

moderator (model 3) variable in the relationship between pain impairment and

activity limitation. Two types of chronic pain disorder are examined: orofacial and

musculoskeletal pain. Specifically, the question asked in each is: Do cognitions

and emotions add to pain impairment in explaining activity limitation and if so,

how?

Section 3.3 Methods

The research question was tested with data collected from two clinical

populations using a cross-sectional design. The dependent variable was activity

limitation (disability) while independent variables were pain impairment and

cognitions, i.e. generalised self-efficacy, and illness perception and

emotions, i.e. anxiety and depression.
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Participants

Ethics approval was granted from Tayside Research Ethics Committee.

In total 81 patients were recruited but eleven failed to return measures so were

not included in the study. Seventy patients completed the study measures. Of

these, 35 suffered from musculoskeletal pain and 35 from orofacial pain.

Exclusion criteria included pain lasting less than 3 months, aged under 18 years

and inability to complete the interview/questionnaires due to language difficulties.

The participants in both the musculoskeletal and orofacial groups were patients

attending a review hospital appointment in a pain clinic. For the musculoskeletal

group this took place in a general teaching hospital where patients were seen by

a Consultant in Pain Medicine (Anaesthetist) while the orofacial group were seen

in a dental hospital by a Consultant in Oral medicine.

Measures

McGill Pain Questionnaire (MPQ) (Melzack 1975; Melzack 1987). The standard

form McGill Pain Questionnaire (MPQ) was used to measure pain in the

musculoskeletal and orofacial groups. Three pain scores were computed for each

group. These were the Number of Words Chosen (NWC) with possible scores

ranging from 0-72 for the standard form. Present Pain Intensity (PPI) was rated
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using one of five pain descriptors (mild, discomforting, distressing, horrible and

excruciating) to indicate current pain. Pain Rating Index (PRI) calculated a

ranked score for each descriptor word chosen on the NWC to give a total PRI

score. The Visual Analogue Scale (VAS) consists of a 10cm line anchored with

the words "no pain" and "worst possible pain". All pain measures were used by

participants to rate and describe their current pain experience.

The Generalised Self-Efficacy Scale (GSE) (Schwarzer and Jerusalem 1993)

was used in both groups. This is a ten-item scale assessing a person's belief in

his or her personal ability to respond to novel or difficult situations and to deal

with associated difficulties and setbacks. Responses are made on a 4-point scale

ranging from 1 (not at all true) to 4 (exactly true) giving total scores ranging from

10 to 40. The higher the score the greater is the person's generalised sense of

self-efficacy.

The Illness Perception Questionnaire (IPQ) (Weinman, Petrie et al. 1996) was .

used. The IPQ measures a persons' perceptions about their illness and is based

on Leventhal's model which has identified five coherent illness perceptions:

identity, cause, timeline, consequences and cure/control. These provide a

framework for patients to make sense of their symptoms, assess health risk and

direct action. Three of the five scales of the IPQ were used in this study: Time¬

line (TL), Consequences (CONS), and Cure/control (CON). As Identity is different

for each clinical condition and an inability to develop an entirely consistent
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measure for Cause, meant that these were excluded. Validity and reliability has

been established for the measure in several chronic conditions. Items for the

three scales used are rated by the patient on a five-point scale ranging from

"strongly agree" to "strongly disagree". The IPQ-timeline scale consists of three

items with scores ranging from 3-15. Higher scores indicate a belief that chronic

pain will last a long time. The consequences scale consists of seven items with

scores ranging from 9 to 35. Higher scores indicate a perception of serious

consequences as a result of having a chronic pain condition. The cure or control

scale contains six items with scores ranging from 6 to 30. Higher scores indicate

a belief that chronic pain can be controlled or cured.

Hospital Anxiety and Depression Scale (HADS) (Sigmond and Snaith 1983) was

used to measure mood. This is a widely used scale to measure emotional

distress, anxiety and depression in clinical populations with physical disease. The

scale contains 14 items to give a measure of emotional distress as well as 7

items for a separate anxiety score and 7 items giving a depression score. Each

item is answered on a four point rating scale (0-3). The HADS has achieved good

internal consistency and test-retest reliabilities as well as support for the two

factors anxiety and depression from factor analytic studies.

Positive and Negative Affect Schedule (PANAS) (Watson, Clark et al. 1988) was

also used to measure mood. This scale has been designed to measure either

state or trait like mood states. The scale consists of two groups of mood

147



descriptors, ten measuring positive affect and ten measuring negative affect. A

person is asked to rate how he/she feels on a 1 to 5 scale (1= very slightly/not at

all, a little, moderately, quite a bit and extremely). A range of time frames can be

used ranging from this moment to the past year. The scale is reported to have

good internal consistency as well as excellent discriminant and convergent

validity.

The Functional Limitations Profile (FLP) (Revised Implementation) (Pollard and

Johnston 1996) was used to measure activity limitation in the musculoskeletal

group. The FLP is based on the Sickness Impact Profile, a scale initially

developed to assess changes in functioning due to ill health (Follick, Smith et al.

1985). The scale consists of 136 items arranged in 12 categories of activity:

ambulation; body care and movement; mobility; household management;

recreation and pastime; social interaction; emotion; alertness; sleep and rest;

eating; communication and work. Items for which respondents report limitations

due to chronic pain are scored using a validated weighting system. Dimension

scores can be calculated such as a physical dimension and a psychosocial

dimension score and an overall pain-related activity limitation score. A revised

and updated version of the original FLP was used in this study (Pollard and

Johnston 1996; Pollard and Johnston 2001).

The Oral Health Impact Profile (OHIP) (Slade and Spencer 1992) was used to

measure activity limitation in the orofacial group. The OHIP is a 49-item
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questionnaire covering seven subscales: functional limitation; physical pain;

psychologic discomfort; physical activity; psychologic activity; social activity and

handicap. Like the FLP it was initially derived from the Sickness Impact Profile

(SIP). In this study, rather than the normal five-point rating scale (very often, fairly

often, sometimes, hardly ever or never), to minimise respondent burden,

responses were limited to 'yes' or 'no' for presence of problems. A mean score is

calculated for each subscale with an overall mean giving a total score of pain-

related activity limitation.

Procedure

Patients attending for a review hospital appointment were invited to participate in

the study. Following informed consent, participants were asked to complete the

measures as part of a semi-structured interview, 36 patients agreed. Due to time

pressures on the part of other participants, 45 elected to complete the

questionnaires at home and return same in a stamped addressed envelope. Of

these 34 were returned, a rate of 75%.

Data screening and analysis

All analyses were carried out using SPSS PC (Norusis 1990). In order to

examine the extent to which the three pain indices were related correlations

between them were examined. Analyses were performed using each MPQ score

(PPI, NWC, PRI,) separately as pain impairment index for each clinical group.
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Zero order correlations were computed between pain impairment, cognition,

emotion and activity limitation measures. Due to the degree of multicollinearity

between variables, Bonferroni correction was calculated at 0.001 for each group

and applied to correlational data. Both activity limitation measures (OHIP & FLP)

were transformed into z scores to create a Total activity limitation score for all 70

patients. For this total group, Bonferroni correction was calculated at 0.003 and

applied to correlational data.

Multiple regression analyses were carried out with the psychological variables

accounting for most of the variance in the bivariate analysis being selected along

with pain impairment, emotional and cognitive variables as independent variables

and, activity limitation as the dependent variable. In all reported cases adjusted

R2 or R2 change was used. All analyses were carried out using PPI, NWC and

PRI separately as pain measures. PANAS correlated strongly with HADS and

only one variable was significantly correlated; therefore this scale was eliminated

from the analysis. Tabachnick & Fidell suggest that regression works best when

the independent variables are strongly correlated with the dependent variable but

not with other independent variables (Tabachnick and Fidell 1996). They suggest

that it is best to recognize the smallest number of independent variables needed

to predict a dependent variable where each independent variable predicts a

substantial and independent segment of the variance in the dependent variable.
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To test the additive hypothesis, hierarchical multiple regression analyses were

carried out. Pain impairment was entered as the first independent variable (Step

1) with activity limitation as the dependent variable. Cognitions were entered in a

separate block after pain impairment variables (Step 2). Emotions were also

entered in a separate block after pain impairment variables (Step 2). Both

cognition and emotion variables were entered together after pain impairment in

the final analysis of this model (Step 2).

To test the mediation hypothesis, correlations between the independent

variables (pain impairment), mediator variables (cognitions and emotions) and

dependent variable (activity limitation) were calculated followed by three

regression equations as outlined by Baron and Kenny (Baron and Kenny 1986).

In equation 1, the mediator was regressed on the independent variable (a) (i.e.

cognitions or emotions were regressed on pain impairment). In equation 2, the

dependent variable was regressed on the independent variable (c) (i.e. activity

limitation was regressed on pain impairment). In equation 3; the dependent

variable was regressed on both the independent variable and the mediator (b, c')

(i.e. activity limitation was regressed on pain impairment and

cognitions/emotions). Mediation can be calculated when the effect of the

independent variable on the dependent variable reduces upon the addition of the

mediator to the model. A formal test of mediation has been described by Sobel,

1982 (Sobel 1982). The purpose of the Sobel test is to determine whether a
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mediation caries the influence of an independent variable to a dependent

variable. The method is given in full in Figure 3.2.

Figure 3.2: Baron and Kenny (1986) method for testing mediation

Mediator
M

c'

Independent Variable
-> Y

Dependent Variable

Where:

c = total effect
c' = direct effect
a.b = mediated effect

Conditions for mediation: 1. X must correlate with Y.

2. X must correlate with M.

Method: Equation 1: Regress mediator on the independent variable (a)

Equation 2: Regress dependent variable on the independent variable (c)

Equation 3: Regress dependent variable on both the independent
variable and the mediator (b, c')

Test for mediation: a.b = 0

Test for significant mediation effect (based on (Sobel 1982)
z = a.b

VSab > 1 -96; where: Sab = (b2.Sa2 + a2.Sb2)
Sa = standard error of a (which equals

a/ta where ta is the test coefficient of a)

Sb = standard error of b
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To test the moderation hypothesis, a median split was carried out on the

cognition, emotion and pain impairment scores to allow a 2-way Analysis of

Variance (ANOVA) to be performed. Activity limitation was utilised as the

dependent variable. Moderation would be established were significant

interactions found.

Section 3.3 Results

Mean values are given for all measures completed by participants (Table 3.1). In

the musculoskeletal group there were 11 men and 24 women. Patients ages

ranged from 29 to 75 years with a mean age of 51 years (SD = 12.3). Patients

had experienced their pain for between 5 months and 40 years (mean = 9, SD =

9.7). There were 8 men and 27 women, a ratio of 1:3 in the orofacial pain group.

Patients ages ranged from 19 to 68 years with a mean age of 48 years (SD =

12.7). Patients had experienced their pain for between 3 months and 12 years

(mean = 3, SD = 3). Significant differences were found between the two groups -

for the following variables: pain duration (t = -2.23, df=68, p<0.05); number of

words chosen (t = -2.28, df=68, p<0.05); timeline (t = -2.34, df=68, p<0.05);

consequences (t = -2.54, df=68, p<0.05); and control/cure (t = 2.33, df=68,

p<0.05). Participants with musculoskeletal pain had experienced their pain for

considerably longer than those with orofacial pain and rated their pain as

stronger using the number of words chosen scale of the McGill Pain

Questionnaire. In addition, they believed that their pain would last longer, have
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graver consequences and they were less likely to believe they could gain control

or cure over their pain than the orofacial pain group.

Table 3.1: Mean scores and standard deviation () for each clinical group
on all variables measured

Sex Age
(yrs)

Pain

(ys)
NWC PPI PRI FLP OHIP TL CONS CON GSE ANX DEP DIST

MG 11M 50 8 8 3 20 41 11 23 18 30 10 8 18

24F (12) (8) (4) (1) (10) (15) (3) (5) (4) (6) (5) (4) (8)

OG 8M 49 4 6 2 16 26 9 19 20 30 9 6 15
27F (13) (7) (4) (1) (11) (18) (3) (6) (5) (6) (5) (5) (9)

M = male; F = female; MG = musculoskeletal pain group; OG = orofacial pain group; PPI =
Present Pain Intensity; NWC = Number of pain words chosen; PRI = Pain Rating Index; OHIP =
Oral Health Impact Profile; FLP = Functional Limitations Profile; CONS - Illness perceptions-
consequences; TL = Illness perceptions-timeline; CON = Illness perceptions-control/cure; GSE =
General Self-Efficacy; ANX- anxiety; DEP = Depression; DIST = Distress

Significant correlations were found between all three pain indices (Table 3.2).

Two of the pain scales, NWC and PRI were highly correlated.

Table 3.2: Pearson correlations between pain indices using the McGill Pain
Questionnaire

McGill Pain Q PPI NWC PRI

Present Pain intensity (PPI) .32** .24*

Number of words chosen (NWC) .89**

Pain Rating index (PRI)

Correlations between activity limitation, pain impairment and psychological

measures for both clinical groups are detailed in Table 3.3. Of note is that
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control/cure (CON) did not significantly correlate with any of the disability

measures.

Table 3.3: Pearson correlations between pain, cognitive, emotional and
activity limitation scores.

OHIP FLP DIS

PPI .37 .46** 39**

(n=33) (n=35) (n=68)

NWC .60*** .39* 47***

(n=33) (n=35) (n=68)

PRI 71*** .30 4g***

(n=33) (n=35) (n=68)

CONS .58*** .43** .50**

(n=32) (n=35) (n=64)

TL .58*** 45** .51**

(n=32) (n=32) (n=64)

CON -.07 -.32 -.20

(n=32) (n=35) (n=64)

GSE -.32 -.60*** -.51**

(n=31) (n=35) (n=63)
ANX .62*** .55*** .62***

(n=33) (n=35) (n=68)

DEP gy*** 56*** .63***

(n=33) (n=35) (n=68)

DIST q ] *** .68*** .68***

(n=33) (n=35) (n=68)

OHIP = Oral Health Impact Profile; FLP = Functional Limitations Profile; DIS = total disability
score; CONS - Illness perceptions- consequences; TL = Illness perceptions-timeline; CON =
Illness perceptions-control/cure; GSE = General Self-Efficacy; ANX - anxiety; DEP = Depression;
DIST = Distress

*p<0.05; **p<0.01; ***p<0.001

155



Variables which were suitable to be put forward for mediation analyses are

highlighted in Table 3.4 for both clinical groups and tables 3.4a and 3.4b for each

clinical group separately.

Table 3.4: Pearson correlations between pain, cognitive, emotional and
activity limitation scores for both clinical groups where conditions for
mediation were met

OHIP FLP DIS CONS TL CON GSE ANX DEP DIST

PPI .32 m •39* •381 m -.39* -.22 .30 .30 .33

(n=33) (n=34) (n=67) (n=64) (n=64) (n=64) (n=63) (n=68) (n=68) OONOIIc

NWC ■ .39 m .39* •37* -.19 -.24 .39* .37* .41*

(n=33) (n=34) (n=67) (n=64) (n=64) (n=64) (n=63) (n=68) (n=68) (n=68)
PRI .721 .30 IS .38* m -.25 -.16 .38* .38* .41*

(n=33) (n=34) (n=67) (n=64) (n=64) (n=64) (n=63) (n=68) (n=68) (n=68)

PPI = Present Pain Intensity; NWC = Number of pain words chosen; PRI = Pain Rating Index;
OHIP = Oral Health Impact Profile; FLP = Functional Limitations Profile; DIS = total disability
score (z score); CONS - Illness perceptions- consequences; TL = Illness perceptions-timeline;
CON = Illness perceptions-control/cure; GSE = General Self-Efficacy; ANX - anxiety; DEP =
Depression; DIST = Distress

Significance level calculated using Bonferroni correction at p=0.003
= p<0.003

I I = Conditions for mediation met
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Table 3.4a: Pearson correlations between pain, cognitive, emotional and
activity limitation scores for musculoskeletal group where conditions for .

mediation were met

FLP CONS TL CON GSE ANX DEP DIST

PPI iM .32 SB -.30 -.47 .33 .20 .30

(n=34) (n=32) (n=32) (n=32) (n=32) (n=35) (n=35) (n=35)
NWC .39 .02 .20 -.16 -.18 .35 .15 .29

(n=34) (n=32) (n=32) (n=32) (n=32) (n=32) (n=35) (n=35)
PRI .30 -.04 .26 -.20 .01 .38 .17 .32

(n=34) (n=32) (n=32) (n=32) (n=32) (n=32) (n=35) (n=35)

PPI = Present Pain Intensity; NWC = Number of pain words chosen; PRI = Pain Rating Index; FLP = Functional
Limitations Profile; CONS - Illness perceptions- consequences; TL = Illness perceptions-timeline; CON = Illness
perceptions-control/cure; GSE = General Self-Efficacy; ANX - anxiety; DEP = Depression; DIST = Distress
Significance level calculated using Bonferroni correction at p=0.003

= ps0.003
I I = Conditions for mediation met

Table 3.4b: Pearson correlations between pain, cognitive, emotional and
activity limitation scores for orofacial group where conditions for mediation
were met

OHIP CONS TL CON GSE ANX DEP DIST

PPI .32 .34 .47 -.37 .32 .22 .27 .26

(n=33) (n=32) (n=32) (n=32) (n=31) (n=33) (n=33) (n=33)
NWC .58* .65* .43 -.06 -.30 .36 .45 .42

(n=33) (n=32) (n=32) (n=32) (n=31) (n=33) (n=33) (n=33)
PRI .72* .65* .54* -.17 -.34 .32 .48 .41

(n=33) (n=33) (n=32) (n=32) (n=31) (n=33) (n=33) (n=33)

PPI = Present Pain Intensity; NWC = Number of pain words chosen; PRI = Pain Rating Index; OHIP = Oral Health Impact
Profile; CONS - Illness perceptions- consequences; TL = Illness perceptions-timeline; CON = Illness perceptions-
control/cure; GSE = General Self-Efficacy; ANX - anxiety; DEP = Depression; DIST = Distress
Significance level calculated using Bonferroni correction at p=0.003

= pS0.003
| | = Conditions for mediation met
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Testing the additive hypothesis for cognitive and emotional variables

Musculoskeletal group

In multiple regression analysis the pain variable explaining the most variance in

activity limitation was by PPI at 16%. When all pain measures were entered

together followed by all cognitive variables, pain accounted for 32% of the

variance while the cognitive variables added a further 18% to the variance.

Emotional variables added a further 31% to the variance. When all pain

measures were added followed by both cognitive and emotional variables,

cognitive and emotional variables together added a further 21%.

Orofacial group

In multiple regression analysis the pain variable explaining the most variance in

activity limitation was PRI at 48%. When all pain measures were entered together

followed by the cognitive variables, pain accounted for 56% of the variance while

cognitions added a further 15%. Emotional variables added a further 5% when

entered after pain impairment. When all pain measures were added followed by

both cognitive and emotional variables, a further 12% of the variance in chronic

pain disability was explained.

Musculoskeletal and Orofacial groups combined

In multiple regression analysis all three pain indices together accounted for 28%

of the variance in activity limitation. Emotional variables accounted for additional

variance in explaining activity limitation. When using PPI as pain variable they
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added 27% for anxiety, 29% for depression and 33% for distress (Table 3.5).

Cognitive variables also accounted for additional variance in explaining disability

when added to pain impairment (Table 3.5). When using PPI as pain variable

13% was added for illness-perceptions-consequences, 11% for illness-

perceptions - timeline and 20% for general self-efficacy. Control/cure did not

account for any significant additional variance when using all three pain

measures separately.

Table 3.5: R2 change (r2), beta and significance (p .001) for cognitive and
emotional variables added to each pain index in explaining activity
limitation

CONS TL CON GSE ANX DEP DIST
PPI

r2 =.13
Beta=.388

r2 =11
Beta=.401

r2 =.002
Beta=-.045
NS

r2 =.20
Beta=-.455

r2 =.27
Beta=.551

r2 =.29
Beta=.563

r2 =.33
Beta=.616

NWC
r2 =.09
Beta=.322

r2 =11
Beta=.355

r2 =.009
Beta=-.096
NS

r2 =.17
Beta=-.426

r2 =.22
Beta=.508

r2 =.24
Beta=.522

r2 =.27
Beta=.576

PRI
r2 =.09
Beta=.329

r2 =.08
Beta=.324

r2 =.003
Beta=-.059
NS

r2 =.19
Beta=-.447

r2 =.22
Beta=.504

r2 =.23
Beta=.517

r2 =.27
Beta=.571

PPI = Present Pain Intensity; NWC = Number of pain words chosen; PRI = Pain Rating Index;
CONS - Illness perceptions- consequences; TL = Illness perceptions-timeline; CON = Illness
perceptions-control/cure; GSE = General Self-Efficacy; ANX - anxiety; DEP = Depression; DIST
= Distress

When all pain measures were entered together followed by all cognitive

variables, cognitions added 20% to the variance in explaining disability. For pain

variables entered first followed by emotional variables, emotions added a further
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21% to the variance in explaining disability. When all pain variables were entered

first into the regression followed by both cognitive and emotional variables at step

2, together cognitive and emotional variables added a further 19% in explaining

disability.

Testing the Mediation Hypothesis for Cognitive variables

Musculoskeletal group

The preconditions for mediation analysis were not met for NWC and PRI due to

lack of a significant correlation between these and the dependent variable. PPI

significantly correlated with IPQ-consequences, IPQ-timeline and IPQ

cure/control but not self-efficacy; therefore the former three variables went

forward to the mediation analysis for this group.

For PPI as pain index and IPQ-timeline as mediator, in regression equation 1,

pain had a significant effect on IPQ-timeline (Beta = 0.52, p<0.01) accounting for

25% of the variance. In equation 2, pain had a significant effect on activity

limitation (Beta = 0.38, p<0.05) accounting for 12% of the variance. In equation 3,

pain (Beta = 0.29, p<0.05) and IPQ-timeline (Beta = 0.27, p<0.05) entered

together had a significant effect upon activity limitation accounting together for

18% of the variance (Table 3.6). Mediation was supported for IPQ-timeline (z =

2.59).
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Table 3.6: Mediation analysis for musculoskeletal group with IPQ-timeline
as mediator

Equation 1: Dependent Variable: IPQ-timeline
Variable Entered R* Adj. Rz B S Beta df F
PPI .28 .25 0.193 0.06 0.525 1, 30 11 42***

Equation 2: Dependent Variable: -LP
PPI .14 .115 6.280 2.77 0.380 1, 31 5.14*

Equation 3: Dependent Variable: FLP
PPI 4.47 3.10 0.290 2 4.21*
IPQ-timeline .24 .18 1.50 1.09 0.270 27

Using IPQ-cure/control as mediator, in regression equation 1, pain did not have a

significant effect on IPQ-cure/control therefore this analysis was terminated at

this stage (Table 3.7).

Table 3.7: Mediation analysis for musculoskeletal group with IPQ
control/cure as mediator

Equation 1: Dependent Variable: IPQ-cure/control
Variable Entered Rz Adj. Rz B S Beta df F
PPI .09 .06 -

7.415E-
02

.04 -.30 1, 30 2.92 NS

Using IPQ-consequences as mediator, in regression equation 1, pain did not

have a significant effect on IPQ-consequences therefore this analysis was

terminated at this stage (Table 3.8).
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Table 3.8: Mediation analysis for musculoskeletal group with IPQ
consequences as mediator

Equation 1: Dependent Variable: IPQ-consequences
Variable Entered Rz Adj. Rz B S Beta df F
PPI .10 .07 5.631 E-

02
.03 .32 1, 30 3.39 NS

Orofacial group

The preconditions for mediation analysis were not met for PPI since no significant

correlations were found between PPI and the dependent variable. Similarly, as

no significant correlations were found between the pain indices NWC, PRI and

the cognitive variables IPQ-cure/control and self-efficacy, these variables could

not be put forward for further testing.

Using NWC as pain index and IPQ-consequences as mediator, in regression

equation 1, pain had a significant effect upon IPQ-consequences (Beta = 0.35,

p<0.001) accounting for 41% of the variance. In equation 2, pain had a significant

effect upon activity limitation (Beta = 0.60, p<0.00) accounting for 32% of the

variance. In equation 3, pain (Beta = 1.14, p<0.001) and IPQ-consequences

(Beta = 1.64, p<0.001) entered into the equation together, had a significant effect

accounting together for 55% of the variance (Table 3.9). Mediation was

supported for IPQ consequences (z = 7.91).
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Table 3.9: Mediation analysis for orofacial group with IPQ consequences
as mediator

Equation 1: Dependent Variable: IPQ-consequences
Variable Entered F? Adj. F? B S Beta df F

NWC .43 .41 .35 .08 .65 1, 30 22.24***

Equation 2: Dependent Variable: OHIP
NWC .34 .32 3.08 .79 .58 1, 29 15.04**

Equation 3: Dependent Variable: OH IP
PPI .58 .55 1.14 .93 .21 2 18.18***

IPQ-consequences 1.64 .47 .60 26

Using NWC as pain index and IPQ-timeline as mediator, in regression equation

1, pain had a significant effect upon IPQ-timeline (Beta = 0.43, p<0.05)

accounting for 16% of the variance. In equation 2, pain had a significant effect

upon activity limitation as above. In equation 3, pain (Beta = 0.46, p<0.001) and

IPQ-timeline (Beta = 0.40, p<0.001) entered into the equation together had a

significant effect upon activity limitation accounting for 48% of the variance (Table

3.10). There was no significant mediation effect for IPQ-timeline (z = 1.03).

Table 3.10: Mediation analysis for orofacial group with IPQ time-line as
mediator

Equation 1: Dependent Variable: IPQ-timeline
Variable Entered Rz Adj. Rz B S Beta df F
NWC .19 .16 .50 .19 .43 1, 30. 6.91*

Equation 2: Dependent Variable: OHIP
NWC .34 .32 3.08 .79 .58 1, 29 15.04**

Equation 3: Dependent Variable: OH IP
NWC .52 .48 2.44 .81 .46 2 13.40***
IPQ-timeline 2.33 .88 .40 26
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Using PRI as pain index and IPQ-consequences as mediator, in regression

equation 1, pain had a significant effect upon IPQ-consequences (Beta = 0.65,

p<0.001) accounting for 41% of the variance. In equation 2, pain had a significant

effect upon activity limitation (Beta = 0.71, p<0.001) accounting for 50% of the

variance. In equation 3, pain (Beta = 0.44, p<0.001) and IPQ-consequences

(Beta = 0.44, p<0.001) entered into the equation together had a significant effect

upon activity limitation, accounting jointly for 63% of the variance (Table 3.11).

There was significant mediation effect for IPQ-consequences (z = 3.26).

Table 3.11: Mediation analysis for orofacial group with IPQ consequences
as mediator

Equation 1: Dependent Variable: IPQ-consequences
Variable Entered R? Adj. R2 B S Beta df F
PRI .43 .41 1.06 .22 .65 1,30 22.38***

Equation 2: Dependent Variable: OHIP
PRI .51 .50 1.35 .24 .71 1,29 30.52***

Equation 3: Dependent Variable: OHIP
PRI .65 .63 .83 .31 .44 2 24.31***
IPQ- consequences 1.19 .45 .44 26

Using PRI as pain index and IPQ-timeline as mediator, in regression equation 1,

pain had a significant effect upon IPQ-timeline (Beta = 0.54, p<0.01) accounting

for 27% of the variance. In equation 2, pain had a significant effect upon activity

as above. In equation 3, pain (Beta = 0.61, p<0.001) and IPQ-timeline (Beta =

0.26, p<0.001) entered into the equation together, had a significant effect upon
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activity accounting together for 57% of the variance (Table 3.12). There was no

significant mediation effect for IPQ-timeline (z = 0.07).

Table 3.12: Mediation analysis for orofacial group with IPQ timeline as
mediator

Equation 1: Dependent Variable: IPQ-timeline
Variable Entered R2 Adj. R2 B S Beta df F
PRI .29 .27 1.86 .53 .54 1, 30 12.15**

Equation 2: Dependent Variable: OH IP
PRI .51 .50 1.35 .24 .71 1, 29 30.52***

Equation 3: Dependent Variable: OH IP
PRI .60 .57 1.15 .28 .61 2 19.81***
IPQ-timeline 1.50 .07 .26 26

Testing the Mediation Hypothesis for Emotional variables

Musculoskeletal group

The preconditions for mediation analysis were not met for any of the pain

variables due to lack of a significant correlation between these and the -

mediators.

Orofacial group

The preconditions for mediation analysis were met for two of the three pain

variables, NWC and PRI.
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Using NWC as pain index and HADS-anxiety as mediator, in regression equation

1, pain had a significant effect upon HADS-anxiety (Beta =0.36, p<0.05)

accounting for 10% of the variance. In equation 2, pain had a significant effect

upon activity limitation (Beta =0.58, p<0.01) accounting for 32% of the variance.

In equation 3, pain (Beta =0.43, p<0.001) and HADS-anxiety (Beta =0.39,

p<0.001) entered into the equation together, had a significant effect accounting

together for 45% of the variance (Table 3.13). Mediation was supported for

HADS-anxiety (z = 2.29).

Table 3.13: Mediation analysis for orofacial group with HADS-anxiety as
mediator

Equation 1: Dependent Variable: HADS-anxiety
Variable Entered F? Adj. FT B S Beta df F

NWC .13 .10 .25 .12 .36 1, 31 4.52*

Equation 2: Dependent Variable: OHIP
NWC .34 .32 3.08 .79 .58 1, 29 15.04**

Equation 3: Dependent Variable: OHIP
NWC .49 .45 2.22 .811 .43 2 12.91***

HADS-anxiety 4.39 .562 .39 27

Using NWC as pain index and as HADS-depression as mediator, in regression

equation 1, pain had a significant effect upon HADS-depression (Beta =0.45,

p<0.05) accounting for 18% of the variance. In equation 2, pain had a significant

effect upon activity limitation (Beta =0.58, p<0.01) accounting for 32% of the

variance. In equation 3, pain (Beta =0.499, p<0.001) and HADS-depression

166



(Beta =0.429, p<0.001) entered into the equation together, had a significant

effect accounting together for 48% of the variance (Table 3.14). Mediation was

supported for HADS-depression (z = 4.81).

Table 3.14: Mediation analysis for orofacial group with HADS-depression
as mediator

Equation 1: Dependent Variable: HADS-depression
Variable Entered R2 Adj. R2 B S Beta df F

NWC .20 .18 .37 .13 .45 1, 31 7.95*

Equation 2: Dependent Variable: OHIP
NWC .34 .32 3.08 .79 .58 1, 29 15.04**

Equation 3: Dependent Variable: OHIP
NWC .51 .48 2.07 .802 .499 2 14.17***

HADS-depression 1.72 .670 .429 27

Using NWC as pain index and HADS-distress as mediator, in regression

equation 1, pain had a significant effect upon HADS-distress (Beta =0.42,

p<0.05) accounting for 15% of the variance. In equation 2, pain had a significant

effect upon activity limitation (Beta =0.58, p<0.01) accounting for 32% of the

variance. In equation 3, pain (Beta =0.384, p0.001) and HADS-distress (Beta

=0.444, p<0.001) entered into the equation together, had a significant effect

accounting together for 48% of the variance (Table 3.15). There was no

significant mediation effect for HADS-distress (z = 1.22).
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Table 3.15: Mediation analysis for orofacial group with HADS-distress as
mediator

Equation 1: Dependent Variable: HADS-distress
Variable Entered R2 Adj. R2 B S Beta df F
NWC .18 .15 .17 .07 .42 1, 31 6.80*

Equation 2: Dependent Variable: SHIP
NWC .34 .32 3.08 .79 .58 1, 29 15.04**

Equation 3: Dependent Variable: OHIP
NWC .52 .48 1.99 .805 .384 2 14.56***
HADS-distress .890 .311 .444 27

Using PRI as pain index and HADS-anxiety as mediator, in regression equation

1, pain did not have a significant effect upon HADS-anxiety therefore further

analysis was not carried out (Table 3.16).

Table 3.16: Mediation analysis for orofacial group with HADS-anxiety as
mediator

Equation 1: Dependent Variable: HADS-anxiety
Variable Entered R2 Adj. R2 B S Beta df F
PRI .10 .07 .67 .36 .32 1, 31 3.48 NS

Using PRI as pain index and HADS-depression as mediator, in regression

equation 1, pain had a significant effect upon HADS-depression (Beta =0.48,

p<0.01) accounting for 20% of the variance. In equation 2, pain had a significant

effect upon activity limitation (Beta =0.71, p<0.001) accounting for 50% of the

variance. In equation 3, pain (Beta =0.519, p<0.001) and HADS-depression (Beta

=0.314, p<0.001) entered into the equation together, had a significant effect
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accounting together for 59% of the variance (Table 3.17). There was no

significant mediation effect (z = 0.38).

Table 3.17: Mediation analysis for orofacial group with HADS-depression
as mediator

Equation 1: Dependent Variable: HADS-depression
Variable Entered F? Adj. R" B S Beta df F
PRI .23 .20 1.15 .38 .48 1, 31 9.07**

Equation 2: Dependent Variable: OHIP
PRI .51 .50 1.35 .24 .71 1,29 30.52***

Equation 3: Dependent Variable: OHIP
PRI .62 .59 1.056 .264 .519 2 21.882**

HADS-depression 1.260 .571 .314 27 *

Using PRI as pain index and as mediator, in regression equation 1, pain had a

significant effect upon HADS-distress (Beta =0.41, p<0.05) accounting for 15% of

the variance. In equation 2, pain had a significant effect upon activity limitation

(Beta =0.71, p<0.001) accounting for 50% of the variance. In equation 3, pain

(Beta =0.559, p<0.001) and HADS-distress (Beta =0.341, p<0.001) entered into

the equation together, had a significant effect accounting together for 61% of the

variance (Table 3.18). There was no significant mediation effect (z = 1.14).

Table 3.18: Mediation analysis for orofacial group with HADS-distress as
mediator

Equation 1: Dependent Variable: HADS-distress
Variable Entered R? Adj. Rz B S Beta df F
PRI .17 .15 .49 .19 .41 1,31 6.41*
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Equation 2: Dependent Variable: OHIP
PRI .51 .50 1.35 .24 .71 1,29 30.52***

Equation 3: Dependent Variable: OHIP
PRI .63 .61
HADS-distress

1.037
.683

.256

.276
.559
.341

2 23.25***
27

Testing the Moderation Hypothesis for Cognitive variables

There was no evidence of moderation for cognitive variables in the

musculoskeletal group.

For the orofacial group, there was a significant interaction between pain (NWC)

and IPQ-consequences (F (1,29)=8.33, p<0.008) upon activity limitation (Figure

15). High representations of IPQ consequences were associated with less

limitations in activity at high, than at low pain levels (Figure 3.3).

Figure 3.3: Interaction of pain and illness perception-consequences on
activity limitation
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Using PRI as pain measure a significant interaction was found between pain and

IPQ-consequences, (F (1,29)=11.97, p<0.002) and pain and IPQ-cure/control, (F

(1,29)=4.10, p<0.05) thus supporting the moderation hypothesis for these

variables. High representations of IPQ consequences were associated with

greater activity limitation at high, than at low pain levels (Figure 3.4).

Figure 3.4: Interaction of pain and illness perception-consequences on
activity limitation

High representations of IPQ cure/control were associated with greater activity

limitation at low, than at high levels of pain (Figure 3.5).

High consequences

Low consequences
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Figure 3.5: interaction of pain and illness perception-cure/control on
activity limitation
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Testing the Moderation Hypothesis for Emotional variables

There was no evidence of moderation for emotional variables in the

musculoskeletal group.

For the orofacial group, there was a significant interaction between pain (NWC)

and HADS-depression (F (1,28)=9.88, p<0.01) upon activity limitation (Figure

3.18). High representations of HADS-depression were associated with greater

activity limitation at high, than at low pain levels (Figure 3.6).
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Figure 3.6: Interaction of pain and HADS-depression on activity limitation
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There was a significant interaction between pain (PRI) and HADS-depression (F

(1,28)=5.93, p<0.05) upon activity limitation. High representations of HADS-

depression were associated with greater activity limitation at high, than at low

pain levels (Figure 3.7).
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Figure 3.7: Interaction of pain and HADS-depression on activity limitation

Section 3.4 Summary of findings and review

This chapter examines three different statistical models of how variables combine

with pain in explaining activity limitation in two chronic pain conditions. There was

support for the additive and mediation hypotheses for both clinical groups while

the moderation hypotheses received support in the orofacial group. The results

indicate that irrespective of clinical condition, cognitive and emotional variables

add to pain impairment in explaining activity limitation.

In spite of the evidence for the role of psychological variables in pain disability,

pain impairment continues to have a significant influence on activity limitation

accounting for one third to half of the variance. This is at variance with previously
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published research showing only a small amount of the variance (10%) in pain

disability being the result of pain impairment (Waddell 1992). On the other hand,

the findings reported here where pain impairment contributed from 16% for a

single measure to 56% for a combination of three pain measures is in agreement

with studies that have found that pain intensity does account for a comparatively

big amount of the variance in explaining pain disability (Mannion, Junge et al.

2001; Woby, Watson et al. 2004; Peters, Vlaeyen et al. 2005). Nonetheless, in

spite of the difficulty agreeing on the exact contribution of pain impairment, this

study shows that cognitions and emotions explain additional variance and are

important predictors of disability.

The Biopsychosocial model proposes a relationship between pain impairment

and chronic pain disability in conjunction with psychological variables (Beugnot

2002). The relative contribution of pain impairment and psychological factors has

been identified in this study and adds greater clarity to the explanations offered

by the Biopsychosocial model in chronic pain disability. Further evidence from

predictive studies suggests that uncontrolled pain or a higher pain severity has

been associated with worse outcome in terms of recovery from an acute episode

of neck and back pain and are seen as significant risk factors for disability

(Kendall, Linton et al. 1997; Borghouts, Koes et al. 1998).

Mediation was supported in both pain conditions to some extent. For the

musculoskeletal group, support was provided for anxiety, depression and
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illness perception-timeline as mediating the relationship between pain

impairment (PPI) and activity limitation. In relation to IPQ-timeline, beliefs and

thoughts about recovery from chronic pain have been found to be related to

distress and disability.

In the orofacial group, illness perception-consequences had strong support as

mediating the relationship between all pain measures (PRI, NWC, and PPI) and

activity limitation. Research has already established that a person's thoughts

regarding the consequences of their pain condition can influence functioning by

affecting mood and coping ability (Dionne and Turcotte 1992; Haythornthwaite,

Menefee et al. 1998; Severeijns, Vlaeyen et al. 2004). To the author's

knowledge, no research exploring these variables have been published for

orofacial pain.

Illness perception-consequences and depression were supported as

moderators for two pain measures (NWC, PRI); illness perception-cure/control

for one pain measure (PRI) and activity limitation in the orofacial group only. It

has been recommended that large sample sizes (> 300 participants) are required

in order to have enough power to detect moderator effects when one of the

variables is continuous (Pincus, Burton et al. 2002; Aguinis 2004). This may

account to some degree for the lack of a moderation effect in the musculoskeletal

group. Indeed, it has been suggested that moderator effects can be difficult to

detect in non-experimental studies (McClelland and Judd 1993).
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The results indicate similar psychological influences in relationships across two

separately identifiable chronic pain conditions although the mode of influence (i.e.

mediator or moderator) differed between the two pain groups. This may reflect

the initial difference reported between the two pain conditions on pain intensity

and illness-perceptions beliefs. The research nonetheless suggests that limitation

in activity is not solely disease dependent but relevant to both conditions and that

psychological factors have an influence even if pain is dominant. This influence

was obviously less in the orofacial pain group where pain accounted for a

substantial proportion of the variance in disability (56%).

These observations are more compatible with the ICF model (WHO 1997)

described in Chapter 1 which includes the effects of personal and environmental

factors. While the presentation of the ICF model suggests a moderating role for

these factors, this is not fully supported by the data presented in this paper.

Additive and mediation models seem to give a better representation of the role of

cognitive processes in the relationship between pain impairment and activity

limitation. The cognitions most consistently predicting activity limitation in chronic

pain conditions are illness-perception-timeline and consequences for all three

models. For emotional variables, depression performs best. Several pain

measures were used in the studies presented and while not all were significant,

the importance of using more than one measure has been established. The pain

indices performing best were NWC and PRI which appeared to give a more
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sensitive measure of patient's reported pain than the single "present pain" index

(PPI).

The conclusions that can be drawn from this study are limited by the cross-

sectional design and by the size of the samples within each condition. Given this

research design, it is not possible to draw causal or even sequential conclusions

about the relationships between pain, cognitions and activities. So for example,

cognitions or emotions may result from rather than determine the pattern of

activities. Additionally, the differing measures in each group of patients meant

that similar data analyses had to be repeated for each group. This may have

increased the risk of inflating the Type lerror.

A further limitation includes the lack of controlling for length of time since

diagnosis especially given the differences amongst participants in this study. The

need to recruit inception cohorts (as recommended in Chapter 2) is important to

minimise such bias. This however, is difficult where there is no standard

guideline about when to refer patients to pain clinics and there is an ethos of only

referring to a pain clinic when all other treatments have failed which can take

many years for some. One solution would be to recruit patients in primary care

different settings such as physiotherapy departments or general practitioner

surgeries as these are often the first port of call for patients to receive treatment.
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The measures used to determine level of disability in this study were both derived

from the American Sickness Impact Profile. These measures were used as they

specifically measure illness-related behavioural dysfunction where the participant

is requested to determine how pain impacts on their activities of daily living. Both

measures however also focus on mental health and social functioning issues

which when combined with functional limitations probably represent quality of

life rather than disability per se. This limitation is rectified in the next study where

an objective measure of disability is used which focuses solely on functional

ability.

However, two important conclusions can be drawn. First, the results observed

are consistent with findings from other studies where longitudinal and

experimental designs have been used and where there is therefore more

confidence in the causal pattern. For example, it has previously been shown that

control cognitions predict disability outcomes (Johnston, Morrison et al. 1999).

Also, if you change control cognitions and emotions, this can result in reduced

activity limitation in patients with chronic pain (Fisher and Johnston 1996a; Fisher

and Johnston 1996b). Second, the results are mostly incompatible with a

moderation hypothesis. Future research should therefore explore the alternative

hypotheses, especially the additive hypothesis, in addition to the moderating

hypothesis. Clearly the additive hypothesis is important theoretically and clinically

as it suggests that these cognitive and emotional factors do not simply account

for effects of pain on activities, but may act independently of pain.
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CHAPTER 4

THEORY-BASED APPROACHES TO UNDERSTANDING
CHRONIC BACK PAIN RELATED DISABILITY

Section 4.1 Background

From the previous chapter, some evidence is presented for psychological

constructs defined as emotions and/or cognitions providing reasonable

explanations of chronic pain disability in two distinct pain conditions. Their

relative contribution to pain related disability however still remains uncertain

given the limitations presented. It would also seem that at present cognitions

offer better explanations for chronic pain disability than emotions. Furthermore,

while fear-avoidance research shows much promise, it is still at an early stage of

development. Thus cognitions were chosen as the main variables to explore in

this study.

In addition, it remains that the use of discrete statistical models alone is not

sufficient to overcome the problems of understanding the contribution of

psychological variables to chronic pain disability. One issue which has been

highlighted both in the narrative and the systematic reviews presented in this

thesis is the relative absence of psychological theory in the pain literature.

Although cognitive and emotional constructs are empirically derived (e.g. fear-

avoidance, self-efficacy), too often, psychological constructs to explain pain

related disability (e.g. catastrophizing, anxiety, depression) are without a strong

theoretical framework. To illustrate this, two studies have compared cognitive
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appraisals in adjustment to chronic pain with varying results (Woby et al, 2004;

Denison et al, in press).

Woby and colleagues examined appraisals of fear-avoidance, catastrophizing

and control in 83 patients prior to participation in a pain management intervention

(Woby, Watson et al. 2004). Participants completed the Roland and Morris

Disability Questionnaire, Pain Visual Analogue Scale, Fear-Avoidance Beliefs

Questionnaire, Catastrophizing and Appraisals of Control subscales from the

Coping Strategies Questionnaire. The study found that while the three

psychological variables measured accounted for an additional 22% of the

variance after adjustment for demographics and pain intensity, fear avoidance

beliefs about physical activity was the best predictor of disability.

Using a prospective study design, Denison et al also examined the influence of

fear-avoidance, catastrophizing and self-efficacy on pain-related disability in two

samples comprising 371 primary care patients with subacute, chronic and

recurring pain (Denison, Asenlof et al. In press). Participants completed a pain

scale (numerical rating scale), the Pain Disability Index, Catastrophizing subscale

of the Coping Strategies Questionnaire, Tampa Scale for Kinesiophobia and the

Self-Efficacy Scale. Hierarchical regression was used to analyse which variables

explained the variance in disability. Analyses were repeated for each sample

recruited from different sites. Self-efficacy consistently explained more variance
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(24%) in disability than fear-avoidance (7%). In both studies, demographics did

not contribute significantly to the prediction of disability.

Differences between the studies above might be accounted for by the different

measures used for control and fear-avoidance cognitions. In addition, both

studies lacked a clear theoretical framework from which these cognitions were

selected and measured.

Section 4.2 Research Aims

The integrated model of disability discussed in Chapter 1 offers an alternative

way of understanding chronic pain disability over the already popular and

established emotion-based theories (primarily fear-avoidance). The integrated

model combines medical and cognitive models taking into account the influence

of pain impairment. The model offers clarity and direction as to the hypotheses

being tested. This is important as studies have shown that pain impairment can

exert a notable influence on pain disability with psychological constructs

influencing this. Support already exists for self-efficacy in explaining chronic pain

disability but models discussed in Chapter 1 such as the theory of planned

behaviour and illness perceptions as suggested by the Common Sense Model of

Illness have not really been studied using chronic pain patients.

Adding theoretically supported psychological constructs and viewing disability as

behaviour have the advantage of further understanding the limitations in

182



movement seen in patients with chronic low back pain. The three cognitive

models proposed earlier in the thesis appear relevant for chronic back pain

disability as they have all been used to explain health behaviour or illness

conditions.

This study therefore assesses the effect of psychological variables using the

theory of planned behaviour, illness perceptions and self-efficacy theory on

chronic back pain disability as suggested by the integrated model of disability

(Johnston 1997). The integrated model of disability suggests that the

psychological condition of the person from the perspective of their beliefs

mediates the relationship between impairment (i.e. pain) and behaviour (i.e.

disability). This study therefore proposes four research questions:

1. Does intention mediate the relationship between chronic back pain

impairment and disability in observed and self-reported disability?

2. Does perceived behavioural control mediate the relationship between

chronic back pain impairment and disability in observed and self-reported

disability?

3. Do illness perceptions (control/cure, timeline, consequences) mediate

the relationship between chronic back pain impairment and disability in

observed and self-reported disability?
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4. Does self-efficacy mediate the relationship between chronic back pain

impairment and disability in observed and self-reported disability?

Section 4.3 Methods

The research questions were tested with data collected from patients with chronic

low back pain using a prospective design. The dependent variables were

observed and self-reported disability while independent variables were pain

impairment and cognitions i.e. theory of planned behaviour, illness perceptions

and pain self-efficacy. Emotions (anxiety and depression) were also measured in

the study but are not reported here as they had performed poorly in the mediation

analysis for musculoskeletal pain in Chapter 3. Based on a previous study

(Chapter 3) we calculated sample size to explain a similar amount of variance in

the disability measure (Functional Limitations Profile). A sample size of 80

participants would thus give sufficient power (0.82) for this study (Cohen, 1989).

Participants

Over the time period of the study, September 1999 to September 2001, a total of

93 patients were screened by the clinical psychologist (PA) for possible inclusion

in the study. Patients were included if they suffered from back pain lasting three

months or longer and had no other medical problem which contributed to

disability. Exclusion criteria included back pain lasting less than 3 months, aged
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less than 18 years, disability caused by something other than back pain, co-

morbid medical problems which affected ambulation and an inability to complete

the questionnaires due to language or cognitive difficulties.

Eleven patients who were screened were excluded from the study due to having

clinical conditions (n=8) that would compromise their ability to complete a walking

test (asthma, emphysema, ataxia, impending surgery, DVT, bladder problems,

alcohol dependency) while another two patients had a primary diagnosis of

Fibromyalgia and one had headaches as a presenting problem. One patient was

unable to complete the questionnaires as he had memory difficulties and was

referred to a Neuropsychologist for assessment that confirmed this. Another two

patients had a severe mental health disorder and could not complete the

questionnaires. Nine patients refused to take part in the study or complete the

walking test due to pain or distress and two patients did not return for further

appointments. Sixty-eight patients were thus eligible to take part in the study.

Measures

Short-Form McGill Pain Questionnaire (SF-MPQ) (Melzack 1987).

This questionnaire computes three separate pain scores (PRI, PPI and VAS).

PRI consists of 15 descriptors (11 sensory, 4 affective) which were rated on an

intensity scale as 0 = none, 1 = mild, 2 = moderate or 3 = severe. One pain score

was derived from the sum of the intensity rank values of the words chosen for

sensory, affective and total descriptors (PRI). Present Pain Intensity (PPI) was
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rated using one of five pain descriptors (mild, discomforting, distressing, horrible

and excruciating) to indicate current pain intensity and a Visual Analogue Scale

(VAS) consisting of a 10cm line anchored with the words "no pain" and "worst

possible pain". All pain measures were used by participants to rate and describe

their current pain experience.

Pain intensity - visual analogue scale (VASswt)

This was a separate scale was used by participants to measure their current pain

immediately prior to taking part in the Shuttle walking tests. A horizontal 100mm

line was used for the visual analogue scale (VAS), anchored with no pain (0) and

worst possible pain (100). Participants were asked to place a mark on the line to

indicate "their level of pain right now". The reliability and validity of the VAS as a

measure of pain has been established in studies of chronic pain (Yang, Clark et

al. 1991; Vickers, Cousins et al. 1998; Koho, Aho et al. 2001; Wincent, Liden et

al. 2003)

The Illness Perception Questionnaire (IPQ) (Weinman, Petrie et al. 1996)

The IPQ measures perceptions about chronic and is based on Leventhal's model

which has identified five coherent illness perceptions: identity, cause, timeline,

consequences and cure/control. These provide a framework for patients to make

sense of their symptoms, assess health risk and direct action. Three of the five

scales of the IPQ were used in this study: Time-line (IPQ-timeline),

Consequences (IPQ-consequences), and Cure/control (IPQ-cure/control).
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Validity and reliability has been established for the measure in several chronic

conditions including chronic pain (Weinman, Petrie et al. 1996; Cohen 2003;

Moss-Morris and Chalder 2003). Items for the three scales used were rated by

participants on a five-point scale ranging from "strongly agree" to "strongly

disagree". The IPQ-timeline scale consisted of three items with scores ranging

from 3-15. Higher scores indicated a belief that chronic pain will last a long time.

The consequences scale consisted of seven items with scores ranging from 9 to

35. Higher scores indicated a perception of serious consequences as a result of

having a chronic pain condition. The cure or control scale contained six items

with scores ranging from 6 to 30. Higher scores indicated a belief that chronic

pain can be controlled or cured.

Chronic pain self-efficacy scale (PSE) (Anderson, Dowds et al. 1995)

The chronic pain self efficacy scale is a 22-item questionnaire with three

subscales for: pain management (five items), coping (eight items), and physical

function (nine items). Participants indicated their perceived ability (e.g. how

certain are you that you can ) to carry out the specified activity or achieve a

certain outcome. Responses were recorded on a 100 point scale from very

uncertain (10) to very certain (100). A scale score is the mean response for that

scale and the total score (ranging from 30 to 300) is the sum of the scale scores.

Validity has been supported in different samples with satisfactory internal

consistency reliability (0.90-0.91) for the subscale and total scores. In order to

capture all activities and general function ability, one item in this measure was
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modified for the study. That is, "How certain are you that you can lift a 10 pound

box" was replaced with the item "How certain are you that you can make plans

and carry them out?"

Theory of Planned Behaviour Questionnaire (TPBQ) (Ajzen 1991)

The behaviour for this questionnaire was length of distance completed on a

standard walking test. This questionnaire consisted of 33 items, each measuring

one construct of the theory: behavioural beliefs (4 items, e.g. How much do you

agree that completing one shuttle further this time will improve your fitness?),

outcome expectations (4 items, e.g. How much would you agree that reducing

your disability would make you feel better overall), attitudes (7 items, e.g. Do you

feel that completing one shuttle further this time would be

enjoyable/unenjoyable?), normative beliefs (2 items, e.g. How important would

your family and relatives think it was for you to complete one shuttle further on

the walking exercise this time?), motivation to comply (2 items, e.g. How

important is it for you to do what your family/relatives want you to do?), subjective

norm (3 items, e.g. How much would people who are important to you (family,

relatives, friends) approve of you completing one shuttle further on the walking

exercise this time?), perceived behavioural control (9 items, e.g. How difficult will

it be for you to find enough energy to complete one shuttle further on the walking

exercise this time?) and intention (2 items, e.g. How much do you intend to

complete one shuttle further on the walking exercise this time?). The items were

derived according to wording suggested by Connor and Norman 1996.
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The Functional Limitations Profile (FLP) (Revised Implementation) (Pollard and

Johnston 1996; Pollard and Johnston 2001)

The FLP is based on the Sickness Impact Profile, a scale initially developed to

assess changes in functioning due to ill health (Follick, Smith et al. 1985). The

scale consists of 136 items arranged into 12 categories of activity: ambulation;

body care and movement; mobility; household management; recreation and

pastime; social interaction; emotion; alertness; sleep and rest; eating;

communication and work. Items for which respondents report limitations due to

chronic pain are scored using a validated weighting system. Dimension scores

can be calculated, that is, a physical dimension and a psychosocial dimension

score and an overall pain-related disability score.

Shuttle Walking Test (SWT) (Singh, Morgan et al. 1992)

This is an objective measure of disability based on a test used routinely in studies

of respiratory and cardiac disease. The shuttle-walking test required the

participant to walk up and down a 10m course along a corridor in the clinical

psychology department. Ten strips of white tape, one metre apart (one with start

and one with end written on it) were placed on the floor and identified the course.

The speed at which the patient walked was dictated by a series of bleeps

delivered by an audiocassette purchased from the original authors of the walking

test. The audiotape was originally generated from a BBC microcomputer. In

developing this tape the accuracy of the timed signal was maintained by the

inclusion on the tape of a calibration period of one minute at the start of the tape.
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The test was therefore incremental and progressive, stressing the individual to a

symptom limited maximal performance.

The start of the test was indicated by a triple bleep and each change in direction

by a single bleep; so that by the time the participants heard the signal he/she

should be within 0.5 m of the end and turning around to continue back down the

course. Each minute the walking speed increased by 0.17m/s, so the subject was

required to walk progressively faster. A change in speed was indicated by a triple

bleep. There were a maximum 12 speeds or levels.

To help the patient establish the routine for the first shuttle, the researcher

accompanied the participant matching his/her stride. Thereafter, if applicable, the

participant progressed at his or her own speed with the timed signals. If the

patient arrived at the end before the bleep, he/she was instructed to wait until the

bleep sounded before walking again. The only instruction given by the researcher

was to remind the participant to increase speed when the triple bleep sounded.

The end point of the test was reached either when the patient was too sore to

maintain the necessary speed or by the researcher or if the patient failed to

complete the shuttle in the time allowed, that is greater then 0.5m away from the

end when the bleep sounded.
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The test was immediately preceded by a standardised explanation given verbally

during which the patient was told to "Walk at a steady pace, aiming to turn

around when you hear a signal in the form of a bleep from the tape recorder.

When you hear a triple bleep increase your walking speed. You should continue

to walk until you feel you are unable to maintain the required speed without

becoming unduly sore or tired. I will walk the first two lengths with you to set the

pace".

Procedure

Ethics approval was granted by Tayside Research Ethics Committee.

Patients with chronic back pain who were referred from one of three pain

consultants to a clinical psychologist (PA) for individual pain management

treatment during the study period were considered eligible to take part in the

study. Those who met inclusion criteria were invited by the clinical psychologist to

participate. The study was explained in detail and patients given at least one

week to decide whether or not to take part. At the next appointment, informed

written consent was obtained from those who agreed to participate in the study.

Following informed consent and routine psychological assessment involving

clinical interview and standardised measures, patients were asked to complete

an observable test of disability, the Shuttle Walking Test (SWT) (Singh, Morgan

et al. 1992). Following this they were asked to complete a further questionnaire
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and repeat the shuttle-walking test at a later appointment. Prior to each SWT

patients were asked to complete a pain assessment using a 100mm visual

analogue scale anchored with the words "no pain" and "worst possible pain". The

time between the two shuttle-walking tests varied between patients due to

cancelled appointments and difficulties with appointment scheduling. The

minimum amount of time lapsed was at two weeks but varied to around 8 weeks

between shuttle-walking tests 1 and 2.

Data screening and analysis

Data was screened and analysed using SPSS v11.5 (SPSS Inc 1990). Prior to

analysis the data was examined for accuracy of data entry, normality, missing

values and outliers. Pearson product moment correlations and descriptive

statistics (e.g. means, medians, standard deviations, skewness) were computed

for all study variables and examined for the assumptions required for regression

analyses. One case was determined to be a potential univariate outlier. This

case was deleted from further analysis (Tabachnick and Fidell 1996). No

multivariate outliers were identified using Mahalanobis distance for each case at

significance level p< .001. All measures were completed, except two participants

failed to complete the Illness Perception Questionnaire. These missing values

were replaced by the means of all cases. Prior to the analysis, reliability

estimates for the measures used in the study were calculated and are presented

in Table 4.1. Most measures showed satisfactory reliability with the exception of

intention, IPQ-timeline and IPQ-control/cure. It was decided to utilise a single
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intention item (I intend to....) and drop two items from the control/cure scale

raising the cronbach's alpha from .46 to .51, while timeline was retained in the

analysis with caution.

Table 4.1: Reliability analysis for measures used in the study

Scale No of items No of cases Cronbach's Alpha

Perceived behavioural control 10 63 .73

Intention 2 63 .15

Attitude 7 63 .76

Subjective norm 3 63 .76

PSE- psychological 5 63 .87

PSE - function 9 63 .90

PSE - coping 8 63 .91

PSE - total scale 22 63 .96

IPQ - time line 3 63 .46

IPQ - consequences 7 63 .61

IPQ - control/cure 4 63 .51

A series of regression analyses were carried out to test for mediation effects of

the three proposed models using the P < 0.05 significance level. The procedure

for mediation analysis described in Chapter 3 (Figure 4.1) as suggested by Baron

and Kenny was followed (Baron and Kenny 1986).
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Figure 4.1 Baron and Kenny (1986) method for testing mediation

Mediator
M

c'

Independent Variable
-> Y

Dependent Variable

Where:

c = total effect
c' = direct effect
a.b = mediated effect = c

Conditions for mediation: 1. X must correlate with Y.

2. X must correlate with M.

Method: Equation 1: Regress mediator on the independent variable (a)

Equation 2: Regress dependent variable on the independent variable (c)

Equation 3: Regress dependent variable on both the independent
variable and the mediator (b, c')

Test for mediation: a.b s 0

Test for significant mediation effect (based on (Sobel 1982)
z = a.b

VSab > 1-96; where: Sab = (b2.Sa2 + a2.Sb2)
Sa = standard error of a (which equals

a/ta where ta is the test coefficient of a)

Sb = standard error of b

Sixty-eight patients with chronic back pain consented to take part in the study

although 5 were not able to complete the second shuttle walking test due to

difficulties that developed in the time period between the first and second walking

tests (death, surgery, deteriorated ambulation leading to immobility). These
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participants were excluded from further data analysis. Therefore, data from sixty-

three participants were put forward for analysis.

Section 4.5 Results

From 63 participants, fifty-seven percent (n=36) were female. Ages ranged from

34 to 83 years with a mean age of 49 years (SD = 10 years). Patients had

experienced their pain for between 1 and 57 years (mean = 8.3, SD = 8.7). Most

patients (n=35) experienced both back and leg pain with the remainder reporting

back pain only.

The sample means for pain, cognitions and disability variables are given in Table

4.2. There was no significant difference between the shuttle walking test at time 1

and time 2 (t = -1.87, p = 0.07) therefore SWT time 2 was used as observed

measure of disability. Similarly, there was no significant difference between pain

level reported prior to each shuttle walking test (t = 0.08, p = 0.94).
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Table 4.2 Scores on pain, psychological and disability variables (n=62)

Variable Mean (SD) Range

PRI 19.9(8.4) 3-42

VAS 61.9 (21.9) 2-100

PPI 2.7(1.1) 1-5

PBC 35 (6.9) 10-48

I 8.8(1.2) 5-10

A 21 (5.2) 7-33

SN 4.2 (0.9) 1-5

PSE- pain 17.8(9.7) 5-44

PSE - function 34(18.1) 9-90

PSE - coping 34(16) 11-74

PSE - total scale 86.6 (41) 32-202

IPQ - time line 13(1.4) 9-15

IPQ - consequences 22.5 (4) 13-30

IPQ - control/cure 11.4 (2.6) 5-16

SWT1 113.4(122) 2-539

SWT2 125 (142) 1-779

Pain before SWT1 53.9(17.2) 9-100

Pain before SWT2 54(19.4) 5-94

Change in SWT (T1-T2) 11.6 (48.9) 0-240

FLP 391 (105) 10-584

PRI = Pain Rating Index; VAS = Visual Analogue Scale; PPI = Present Pain Intensity; PBC =
Perceived behavioural control; I = Intention; A = Attitude; SN = subjective norm; PSE = Perceived
Self-Efficacy Scale; IPQ - Illness Perception Questionnaire; SWT1 - Shuttle Walking Test - time
1; SWT2 = Shuttle Walking Test-time 2; FLP = Functional Limitations Profile

Most participants (n=33) improved their walking distance between time 1 and

time 2, while 5 walked the same distance and 24 participants decreased their

walking distance between time 1 and time 2 (Figure 4.5). Improved walking
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distance ranged from one to two hundred and forty metres for those who

increased their walking distance between time 1 and time 2, while for those who

walked less the decrease ranged from one to sixty-nine metres for individual

participants.

Figure 4.5: Difference between distances walked during SWT 1 and SWT2

40 t

30-

-25.0 35.0 95.0 155.0 215.0 275.0

Change in SWT between T1 & T2

Relation between pain measures

Significant correlations were found between two of the three pain indices (Table

4.3). The correlation between PRI and VAS was not significant.
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Table 4.3 Pearson correlations between pain indices using the McGill Pain-
Questionnaire (N=63)

PPI VAS PRI

Present Pain intensity (PPI)

Visual Analogue Scale (VAS)

Pain Rating index (PRI)

** Correlation is significant at the 0.01 level (2-tailed).

Table 4.4 indicates that there were significant correlations between several of the

psychological variables. IPQ-timeline was positively associated with IPQ-

consequences and negatively related to pain self-efficacy and total self-efficacy.

However, IPQ-timeline was not related to any of the TPBQ variables or to

functional or coping self efficacy or illness perceptions cure/control. IPQ-

consequences were related to all psychological variables except perceived

behavioural control, subjective norm and intention from the theory of planned

behaviour. Similarly, IPQ-control/cure was not related to perceived behavioural

control, attitude, subjective norm or intention but was related to IPQ-

consequences and pain self-efficacy. Total pain self-efficacy was negatively

related to IPQ-timeline and IPQ-consequences and positively associated with

IPQ-control/cure, attitude and intention. It was also highly related with its

subscales with correlations above 0.9 therefore only the total PSE score was

198

.56** .39**

.20



used in the analysis. Constructs from the theory of planned behaviour were

positively related to each other but failed to reach significance for many of the

other psychological variables except IPQ-consequences and control/cure, total

pain self-efficacy. Perceived behavioural control was not related to any of the

other psychological variables outside of the TPBQ.

Table 4.5 describes the relationship between pain and disability measures. Given

that there were no significant differences between shuttle walking test at time 1

and time 2, SWT2 was used as observed disability score for each participant.

There was a significant negative relationship between two pain variables (PPI

and PRI) and the self-report measure of disability (FLP) and between two pain

variables (VAS and PRI) and the observed measure of disability (SWT). A higher

pain intensity was related to greater self-reported disability (r= 0. 31, 0.41) and

negatively related to observed disability (i.e. reduced walking activity) (r = -0.31; -

0.36).
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Table4.4:Relationbetweenthepainandpsychologicalmeasures(N=63) TL

CONS

CON

PSE

FSE

CSE

PSEtotal
PBC

A

SN

I

PRI

.10

.28*

-.21

-.37**

-.49**

-.40**

-.46**

-.31*

-.17

.10

.20

PPI

.11

.25*

.19

-.14

-.20

-.21

-.20

-.19

-.20

.17

-.10

VAS

.21

.28*

-.28*

-.19

-.31*

-.12

-.22

-.18

-.16

.07

-.32*

TL

.52**

-.16

-.26*

-.19

-.22

-.26*

-.09

-.04

-.03

-.09

CONS

-.28*

-.42**

.54**

.54**

-.55**

-.20

-.27*

-.00

-.09

CON

.34**

.34**

.37**

.25*

.08

.21

.08

.26*

PainSelf-efficacy(PSE)

.78**

.80**

.90**

.15

.28*

.18

.30*

FunctionalSelf-efficacy(FSE)

.79**

.94**

.14

.25*

-.05

-.13

CopingSelf-efficacy(CSE)

.93**

.21

.27*

.06

*

o

CO

PSE-total

.18

.29*

.06

.26*

Perceivedbehaviouralcontrol(PBC)

44**

*

o

CO

.49**

Attitude(A)

.43**

.36**

Subjectivenorm(SN)

*

o

CO

PRI=PainRatingIndex;VAS=VisualAnalogueScale;PPI=PresentPainIntensity;TL=Illnessperceptions-timeline;CONS-Illness perceptions-consequences;CON=Illnessperceptions-control/cure;PSE=PainSelf-Efficacy;PBC=PerceivedBehaviouralControl, FSE=FunctionalSelf-efficacy;CSE=CopingSelf-Efficacy;
**Correlationissignificantatthe0.01level(2-tailed).*Correlationissignificantatthe0.05level(2-tailed). 200



Table4.5

Relationbetweenpainanddisabilitymeasures VAS

PPI

PRI

FLP

FLPPSYCH
FLPPHYS

SWT2

VAS

.56**

.20

.25

.25

.40**

-.31*

PPI

39**

.31*

33**

.29*

-.28*

PRI

4]**

40**

44**

-.36**

FLP

.99*

.60**

-.45**

FLPPSYCH

.55**

_39**

FLPPHYS

-.72**

PRI=PainRatingIndex;VAS=VisualAnalogueScale;PPI=PresentPainIntensity;FLP=FunctionalLimitationsProfile;FLPPSYCH= PsychosocialsubscaleofFLP;FLPPFIYS=physicalsubscaleofFLP;SWT2-ShuttleWalkingTest-time2
**Correlationissignificantatthe0.01level(2-tailed)."Correlationissignificantatthe0.05level(2-tailed). 201



PRI was chosen as best pain measure for all regression analyses as it correlated

highest with both observed and self-reported disability.

Testing intention as a mediator of observed and self-reported
disability

PRI did not correlate with intention therefore the preconditions for mediation were

not met.

Testing perceived behavioural control as a mediator of observed and
self-reported disability

PRI correlated with perceived behavioural control therefore the preconditions for

mediation were met and these variables were put forward for analysis.

For PRI as pain index and PBC as mediator, in regression equation 1, pain had a

significant effect on PBC (Beta = -0.31, p<0.05) accounting for 8% of the

variance. In equation 2, pain had a significant effect on observed disability (Beta

= -0.36, p<0.01) accounting for 11% of the variance. In equation 3, pain (Beta = -

5.92, p<0.01) and PBC (Beta = 0.23, p=0.9) entered together accounted for 10%

of the variance in observed disability although the mediator (PBC) was no longer

significant (Table 4.6). There was no support for PBC as a mediator between

pain and observed disability (z = 0.09).
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Table 4.6: Mediation analysis with perceived behavioural control as
mediator and SWT2 as dependent variable

Equation 1: Dependent Variable: PBC
Variable Entered R2 Adj. R2 B S Beta df F

PRI .10 .08 -0.25 0.1 -0.31 1,60 6.36*

Equation 2: Dependent Variable: SWT2
PRI .13 .11 -5.98 2.02 -0.36 1,60 8.76**

Equation 3: Dependent Variable: SWT2
PRI -5.92 2.14 -0.35 2 4.31*
PBC .13 .10 0.23 2.64 0.01 59

Equation 1 was the same as for observed disability. In equation 2, pain had a

significant effect on self-reported disability (Beta = 5.10, p<0.001) accounting for

15% of the variance. In equation 3, pain (Beta = 4.87, p<0.01) and PBC (Beta = -

0.89, p=0.6) entered together accounted for 14% of the variance in self-reported

disability although the mediator (PBC) was no longer significant (Table 4.7).

There was no support for PBC as a mediator between pain and self-report

disability (z = 0.49).

Table 4.7: Mediation analysis with perceived behavioural control as
mediator and FLP as dependent variable

Equation 2: Dependent Variable: FLP
Variable Entered R2 Adj. R2 a S Beta df F
PRI .17 .15 5.10 1.46 0.41 1,60 12.16**

Equation 3: Dependent Variable: FLP
PRI 4.87 1.54 0.393 2 6.11**
PBC .17 —X 1 O 00 CO 1.91 -0.058 59
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Testing illness perceptions as mediators of observed and self-

reported disability

IPQ-timeline

PRI did not correlate with IPQ-timeline therefore the preconditions for mediation

was not met.

IPQ-consequences

PRI did not correlate with IPQ-consequences therefore the preconditions for

mediation was not met.

IPQ-cure/control

PRI did not correlate with IPQ-cure/control therefore the preconditions for

mediation was not met.

Testing self-efficacy as a mediator of observed and self-reported disability

PRI correlated with pain self-efficacy therefore the preconditions for mediation

were met and these variables were put forward for analysis.

For PRI as pain index and PSEtotal as mediator, in regression equation 1, pain

had a significant effect on PSEtotal (Beta = -2.25, p<0.001) accounting for 20%

of the variance. In equation 2, pain had a significant effect on observed disability

(Beta = -5.98, p<0.01) accounting for 11% of the variance. In equation 3, pain

204



(Beta = -3.59 p=0.2) and PSEtotal (Beta = 1.06, p<0.05) entered together

accounted for 17% of the variance in observed disability although the

independent variable (PRI) was no longer significant (Table 4.8). Mediation was

supported for PSEtotal (z = 2.06).

Table 4.8: Mediation analysis with self-efficacy as mediator and SWT2 as
dependent variable

Equation 1: Dependent Variable: PSEtotal
Variable Entered R2 Adj. R2 B S Beta df F
PRI .21 .20 -2.25 0.556 -0.46 1,60 16.40***

Equation 2: Dependent Variable:SWT2
PRI .13 .11 -5.98 2.02 -0.36 1,60 8.76**

Equation 3: Dependent Variable: SWT2
PRI
PSEtotal .20 .17

-3.59
1.06

2.20
0.45

-0.21
-0.31

2
59

7.45***

Equation 1 was the same as for observed disability. In equation 2, pain had a

significant effect on self-report disability (Beta = 5.10, p<0.001) accounting for

15% of the variance. In equation 3, pain (Beta = 1.80, p=0.18) and PSEtotal

(Beta = -0.57, p<0.001) entered together accounted for 41% of the variance in -

observed disability although the independent variable (PRI) was no longer

significant (Table 4.9). Mediation was supported for PSEtotal (z = 3.3).

Table 4.9: Mediation analysis with self-efficacy as mediator and FLP as
dependent variable

Equation 2: Dependent Variable: FLP
Variable Entered R2 Adj. R2 B S Beta df F
PRI .17 .15 5.10 1.46 0.41 1,60 12.16***
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Equation 3: Dependent Variable: FLP
PRI 1.80 1.38 0.14 2 21.93***
PSEtotal .43 .41 -1.46 0.28 -0.57 59

Section 4.5 Summary and review of findings

The data supports self-efficacy as a mediator between pain and both observed

and self-reported disability. This is in keeping with similar studies in this field

(Estlander, Vanharanta et al. 1994; Levin, Lofland et al. 1996; Arnstein, Caudill et

al. 1999; Hagger, Chatzisarantis et al. 2001; Tan, Jensen et al. 2002; Rudy,

Lieber et al. 2003). The findings point to the possibility that those with chronic

pain may become disabled due to the lack of a belief that they can perform

activities. This study also adds to the growing base of research that self-efficacy

contributes significantly to chronic pain-related disability. Self-efficacy may also

determine the extent to which someone is disabled. The fact that self-efficacy is

supported as a mediator indicates its central importance in explaining how or why

chronic pain disability occurs. It has also been found to mediate in different

chronic pain samples (Arnstein 2000).

More than half of the participants increased their walking distance between

shuttle walking tests 1 and 2, although there was great variation among these,

with improved walking distance ranging from one to two hundred and forty

metres. A substantial number of participants actually walked less distance on the

second shuttle walking test than the first. This ranged from one metre to sixty-
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nine metres for individual participants. Interestingly, there was no significant

change in pain measured prior to each walking test, therefore pain impairment

could not account for this difference.

Little attention has been paid to intention and perceived behavioural control in

chronic pain. This study is the first attempt to explore these additional variables in

a chronic back pain group. However, cognitions related to illness perceptions,

perceived behavioural control and intention performed poorly as mediators of the

relationship between pain impairment and disability. Some methodological issues

may have accounted for this in terms of reliability of measures and reliance on

self-report information. In relation to the second walking test, patients may have

been influenced by the presence of the therapist, who was also the researcher, to

respond positively to the questions asking about their motivation to walk further

on the second as compared to the first shuttle walking test. Answering negatively

may have been seen as non-concordant with the principles of pain management

which they were all receiving as an individual treatment programme. Therefore,

for some, responses may not have reflected their true beliefs rather they did their

best to provide the information they believed the researcher would approve of.

Self-efficacy and perceived behavioural control have been used interchangeably

in the literature (Hagger et al, 2001). It has been argued that self-efficacy and

perceived behavioural control are inconsistent with theory and are actually

separate constructs. Some authors have proposed that self-efficacy determines
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internal control (e.g. perceived confidence) in performing an action while

perceived behavioural control reflects external barriers (e.g. pain, tiredness) to

performing the behaviour (Terry and O'Leary, 1995). This internal-external

distinction has been supported by other authors (Armitage and Conner, 1999).

Armitage and Conner have measured perceived behavioural control using items

referring to control over difficult situations or barriers. On the other hand, they

proposed self-efficacy items referring to personal perceptions of skill and

capability to perform the behaviour. The differences between the two constructs

may account for the significance of one over the other in predicting both

observed and self-report disability in this study. Tiredness or fears of falling/losing

balance were frequently mentioned by participants. These may have acted as

external barriers to performance with participants perhaps believing that they

were not in control of their own walking activity. This may be especially true as

participants were asked to walk unaided even if they did not normally do so.

Neither of these factors was formally measured in the study and therefore could

not be controlled for in the analyses.

In studies of chronic pain, psychological constructs of emotions and cognitions

have most frequently included fear-avoidance; depression, anxiety;

catastrophizing and self-efficacy. Nonetheless, there remains little consensus in

the literature as to which psychological construct is the most important with

results from studies varying. Some studies have found fear-avoidance is the best

predictor of disability while others have found self-efficacy is the most important
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predictor (Woby, Watson et al. 2004; Denison, Asenlof et al. In press). It has also

been found that depression has little influence on disability after pain intensity

and self-efficacy beliefs are taken into account (Arnstein, Caudill et al. 1999).

The conclusions that can be drawn from this study are limited by the smaller than

expected sample size. It was proposed to include 80 participants in the study but

time limitations for the author as a result of moving to a post in a new area meant

that this could not be achieved. This may have meant that the study did not have

enough power to answer the research questions posed. The poor reliability of

some measures may also have accounted for lack of significant results. This is

especially so with IPQ-timeline, IPQ cure/control and intention.
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

Section 5.1 Predicting disability in chronic pain - summary of overall
findings

This thesis planned to systematically explore the relationship between cognitions

and emotions in chronic pain disability. Generally, we identified the quality of the

evidence for psychological predictors for chronic back pain disability, evidence for

the role of three statistical models (additive, mediating and moderating) to explain

disability in chronic orofacial and musculoskeletal pain conditions and support for

one of four integrated models combining biomedical (pain impairment) and

psychological (Intention, perceived behavioural control, illness perceptions, self-

efficacy) theories in chronic low back pain. Specifically, the main research

questions were:

Research Question 1: What is the relative contribution of cognitions and

emotions in explaining chronic back pain disability?

Question 1 was fulfilled by systematically reviewing the pain literature up to 2002

using a priori criteria (Chapter 2). The literature was reviewed from three

perspectives: a) what is the quality of the evidence, b) how satisfactorily have

cognitions and emotions been measured and c) how much do cognitions and

emotions explain chronic back pain disability relative to pain impairment? Overall,

the quality of the studies selected was poor with only eight out of 20 studies
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reaching acceptable quality and none were rated as being of high quality. Much

of this was due to poor statistical quality including inadequate sample size.

Nonetheless, the majority of the studies were of good quality with regard to

psychological measurement meaning the psychological factors (cognitions and

emotions) were measured satisfactorily. It was not possible using the

methodology selected to determine the relationship between cognitions and

disability when controlling for pain impairment. Only one study was able to

contribute sufficient information to ascertain this. This study which was of

acceptable quality (Waddell, Newton et al. 1993) reported that fear-avoidance

(emotion) contributed more to explaining chronic back pain disability than did

pain impairment (32% vs. 14%).

Research Question 2: How do cognitions and emotions add to pain

impairment in explaining disability in two chronic pain conditions -

musculoskeletal and orofacial pain?

Question 2 utilised three distinct statistical models in order to elucidate the ways

in which pain and psychological factors might interact when predicting disability in

two very different chronic pain conditions using the most commonly researched

cognitive and emotional variables (Chapter 3). The data supported the additive

and mediation models for both musculoskeletal and orofacial pain while the

moderation hypothesis received support for disability as a result of orofacial pain.
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For the additive hypothesis the amount of variance explained differed depending

on which pain measure was used. For the musculoskeletal group, pain

accounted for about one-third of the variance in activity limitation; cognitions

added a further 18% and emotions contributed an additional 21%. When all pain

variables were entered together followed by all cognitive and emotion variables,

the psychological variables added 21% to the variance explained by pain (28%).

For the orofacial pain group, pain accounted for just over a half of the variance in

explaining disability while cognitions added 15% and emotions added a further

5% to the variance. When entered together, cognitions and emotions added a

further 12% to the variance in disability explained by pain impairment. When the

disability measures for both groups were combined, pain accounted for 28% of

the variance with cognitive variables adding a further 20% and emotions a further

21%. Together, cognitions and emotions explained 19% of the variance in

addition to the 28% explained by pain.

For the mediation hypothesis, in the musculoskeletal group, mediation was

supported for Illness perceptions - timeline. For the orofacial pain group,

mediation was found for Illness-perceptions - consequences, anxiety and

depression.

For the moderation hypothesis, in the musculoskeletal group no support was

provided for cognitions or emotions as moderating the relationship between pain

and disability. In the orofacial pain group, support was provided for illness
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perceptions - consequences, illness perceptions - control/cure and depression

as moderating between pain and disability. Higher scores on cognitions and

emotions were evident at higher levels of pain.

Research Question 3: How effective are integrated models which include

perceived control in predicting chronic low back pain-related disability?

Question 3 explored four theoretical models combining pain impairment and

differing psychological constructs: intention, illness perceptions, perceived

behavioural control and self-efficacy (Chapter 4). Only self-efficacy was

significant as mediating the relationship between pain and both self-reported and

observed disability.

This thesis provides further evidence that chronic pain disability is a complex

mixture of medical, demographic, pain and psychological problems but not

psychiatric disorders as such (Friedrich, Gittler et al. 1998). There remains little

agreement within the pain literature as to the relative contribution of each of

these predictor variables although the research presented here gives some

clarity to the situation and also identifies the limitations of research in this subject

that may account for such discrepancies.

The results are discussed below in the light of theoretical models, control

cognitions, measurement issues and implications for future research in this field.
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Section 5.2 Discussion of theoretical models and chronic pain disability

Understanding the consequences of ill-health is a complex process where

definitions and measurement are often difficult to identify precisely. Added to this

is the person who is suffering the condition and the individual differences this can

bring to bear on predicting outcomes. As demonstrated in this thesis, the

constellation of predictors and risk factors that have been identified for chronic

pain disability is often conflicting and confusing and one of the precipitating

reasons for this is a lack of theory and replication of studies.

Nonetheless, it remains important to continue to try and predict or more fully

understand the course of this complex condition if we are to develop effective

and efficient interventions for all sufferers. This thesis proposes that one way of

prioritising the most important influences on outcome is to develop holistic

theoretical models based on the main psychological constructs, i.e. cognitions

and emotions. The division of psychological constructs into cognitions and

emotions has proved fruitful in this thesis as a way of deconstructing the myriad

of psychological predictors that have been reported in the pain literature to date.

In addition, the most common factors within each category have been clarified as

well as their relative contribution. As will be demonstrated much more work is

needed in terms of developing theory.

In support of the above, Walker et al, 2004, provide a critique of the various

models of adjustment to chronic illness, using rheumatoid arthritis as an example
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(Walker, Jackson et al. 2004). Although a narrative review, the paper provides

unique perspectives on pain disability while at the same time highlighting the

overlap between the numerous different theories that exist. Rheumatoid arthritis

is relevant to chronic pain as both conditions share pain and disability as

consequences. Where they differ however, is in the causal mechanisms for pain

and disability with chronic pain often having a lack of identifiable pathology to

explain somatic symptoms. Nonetheless, the paper presents an overview of

theory that could be applied to numerous musculoskeletal disorders where pain

and disability are common consequences.

The review begins by discussing the supremacy of the biomedical model which

focuses on a direct causal pathway from disease to disability with much literature

to support this in rheumatoid arthritis. There is a similar trend in the pain

literature with the most popular scientific journal (Pain) publishing predominately

bio medically based research. It is acknowledged that the biomedical model is

too simple to understand the constellation of symptoms and level of disability

seen in people suffering musculoskeletal disorders. The authors provide a

critique of the biomedical model including its reductionist approach to disease;

lack of ability to account for psychosocial, cultural and environmental factors;

individual differences within conditions and a simple, linear progression from

disease to function which has not been supported by the literature. Reasons for

the ongoing popularity of the biomedical model are discussed. These include lack

of agreement between theory and actual research in adjustment to physical
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illness and the fact that some medical treatments have proven effective for many

pain-related conditions. These arguments understandably make it difficult for

some supporters of the biomedical model to approach disease in a more holistic

way.

The review goes on to discuss how the progression to understanding the

consequences of physical illness using mental health models focusing on anxiety

and depression was quickly superceded by psychosocial models. The latter

recognised the importance of the processes of coping and control as well as

physical functioning outcomes. This confirmed the notion that the relationship

between pain impairment and disability was complex with psychological factors

having a range of influences.

Walker et al 2004 present three psychological models explaining adaptation to

illness which are not fully applicable to chronic pain disability but support some of

the psychological constructs which have been used in this thesis as well as

giving thought to new perspectives. One model is "cognitive adaptation" which

appears to overlap with the illness perceptions from the common sense model

and is in keeping with the research presented in this thesis (Walker, Jackson et

al. 2004).

The cognitive adaptation model includes illness acceptance; perceptions of

control over illness and consequences (Taylor 1983). This model has direct
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relevance to chronic pain disability as its focus is restoring function and emotional

well-being. The model highlights acceptance as a necessary component of

personal control. This is applicable to chronic benign pain where one of the

criteria for attending pain management programmes is that the individual no

longer seeks a cure for their pain condition but accepts their condition as chronic

and has a motivation to learn to control its consequences, particularly the

negative impact on mood and function. However, this review also highlights the

reluctance of clinicians and researchers working in chronic pain to adopt

previously developed models based in health psychology such as the Common

Sense Model of Illness described in Chapter 1. Instead, new models along similar

lines seem to get developed without drawing on already established theories in

similar fields. As previously stated, little research has been carried out applying

social cognition or cognitive models to chronic pain research with the exception

of the one study described in Chapter 1 (Trafimow and Trafimow 1998).

Acceptance was not explored as a concept in this thesis as it does not derive

from a strong theoretical model. However, it has been shown to be related to

reduced distress and better functioning in chronic pain so is worth mentioning

here (McCracken and Eccleston 2003). In addition, it provides an example of how

psychological constructs can become confused when they are not anchored

within theory.
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The study by McCracken and Eccleston 2003, compared a coping approach to

chronic pain with acceptance of chronic pain. Two-hundred and thirty patients

were recruited while attending a university pain management centre for

assessment. Participants completed the coping strategies questionnaire and the

chronic pain acceptance questionnaire. Regression analyses found acceptance

of chronic pain to be better associated with reduced pain, disability, depression

and pain-related anxiety, less daily down-time, and better work status than

coping. Regression analyses showed that acceptance of pain repeatedly

accounted for more variance than coping variables ranging from 6.6 to 49% while

that contributed by coping ranged from 0 to 13%. Taking into account all

analyses, acceptance contributed five times more variance than coping (24 vs.

4.6%). The relationship to illness perceptions seems clear in that it would be

expected that if an individual believed that their chronic pain condition was going

to last a long time, understood the long-term consequences and stopped looking

for a cure, then the person would have reached a stage of acceptance and be

willing to comply with physical and psychological treatments (Williams and Thorn,

1998). It may therefore be useful to amalgamate the common sense model of

illness perceptions with the cognitive adaptation model. Reducing the

commonalities between the models may lead to a better understanding of the

impact of these beliefs on outcomes. It has been suggested from the results of

the above study that acceptance may be a useful addition to the theories and

models presented in this thesis in predicting how people adjust to chronic pain

(McCracken and Eccleston 2003).
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The challenge is to decide which theories are best suited to incorporating

acceptance into their models, an issue that becomes problematic given that when

acceptance is explored in more detail, its relationship to other psychological

factors such as personal control and fear of movement, although not fully

understood, is evident (Tan, Jensen et al. 2002). It has been suggested that a

higher sense of personal control may be related to acceptance. This is refuted

however, in a study by Rankin and Holttum 2003, who investigated the

relationship between acceptance and illness perceptions about chronic pain

(Rankin and Holttum 2003). Subjects (n=116) were those attending an

assessment appointment prior to being accepted on pain management

programme. Participants completed measures of pain acceptance and illness

perceptions (IPQ). Higher acceptance of pain was associated with less pain

identity and less perceived consequences but not related to timeline, control/cure

or cause.

As mentioned above, acceptance is also seen as being related to avoidance of -

movement though this relationship seems less transparent than with control

cognitions. From clinical observations, it is often observed that patients are only

willing to engage in self-management of their pain condition if they have reached

a stage of accepting their condition as chronic and incurable. On the other hand,

fear and avoidance of movement can make it difficult for patients to engage in

pain management treatment. It would be interesting to explore the role of these
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factors as potential barriers to participating in non-medical pain interventions

within a rigorous theoretical model.

McCracken and Eccleston 2003, also propose that another psychological

construct, catastrophizing, is similar to acceptance in the sense that individuals

believe in the chronicity of their pain condition but respond to this in a helpless

way. They do point out however that this relationship needs to be empirically

tested. Catastrophizing is described as a multidimensional construct, reflecting

the tendency to focus excessively on pain sensations (i.e. rumination), to

exaggerate the seriousness of the pain condition (i.e. magnification) and to

perceive oneself as unable to manage the pain condition effectively (Sullivan,

Sullivan et al. 2002).

Sullivan et al 2002 investigated how the different factors of catastrophizing were

associated with pain-related disability. They examined this in a study involving

150 patients with chronic pain who were grouped to form 3 different levels of .

chronicity: <2yrs; 2-4 years and >4years. The Pain Catastrophizing Scale (PCS),

developed to measure pain catastrophizing and consisting of three subscales

(Rumination, Magnification and Helplessness) was used as predictors of

disability. Disability was assessed with the Pain Disability Index and pain was

assessed with the McGill Pain Questionnaire. The results indicated that none of

the PCS subscales predicted disability beyond the variance accounted for by sex,

age and pain. Rumination was a significant predictor of disability in those with
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pain for 2-4 years, and both rumination and helplessness predicted disability in

those with pain lasting longer than 4 years. The authors suggest that stage of

chronicity is an important moderator between psychological state and pain-

related disability.

In another study involving 100 patients with low back pain, Peters and colleagues

investigated the role of physical pathology, fear of pain and catastrophizing in

explaining pain and disability (Peters, Vlaeyen et al. 2005). Results indicated that

physical pathology, as measured using the MEDICS (a weighted score of 18

common biomedical procedures for chronic pain) procedure, was not associated

with self-reported physical disability but was related to pain intensity.

Furthermore, pain-related fear and catastrophizing added a further 4-10% to

explaining the variance in pain intensity and disability after adjusting for

demographic, pain intensity and pain duration variables.

Although research has consistently shown a relationship between catastrophizing .

and pain, Sullivan et al suggest that research in the area of pain catastrophizing

has continued without reference to a guiding theoretical framework (Sullivan,

Thorn et al. 2001). In their article, they examine the various strengths and

limitations of different theoretical models (a schema activation model, an

appraisal model, an attention model, and a communal coping model) that may

explain the relationship between pain catastrophizing and disability. They

suggest the communal coping model as the preferred theoretical model. Other

221



authors however argue that there remains confusion about whether pain

catastrophizing is a form of coping or not (Severeijns, Vlaeyen et al. 2004).

Severeijns and colleagues raise this issue as well as the lack of guidance from a

theoretical model in their topical review arguing that pain catastrophizing should

be examined as a pure cognition without reference to behavioural coping as

suggested in the communal coping model. They thus provide an alternative

explanation using Folkman and Lazarus transactional model of stress and

coping. Lazarus and Folkman place emphasis on the role of cognitive appraisal

in determining responses to unpleasant or demanding situations.

Using the Folkman and Lazarus model, Severeijns et al 2004 suggest an

appraisal model of pain catastrophizing (Severeijns, Vlaeyen et al. 2004). This

model distinguishes between primary (emphasising and overstating the threat

value of pain, i.e. magnification and rumination) and secondary appraisals

(appraisals of helplessness and of the inability to effectively cope with pain). A

further aspect is beliefs, where pain is viewed as threatening and there is low .

confidence to cope with pain. In this model, primary and secondary appraisal

processes act together to determine the onset and nature of coping efforts. As

such, "predictions may be made that individuals focus on their pain (rumination),

think that something terrible might happen to them because of the pain

(magnification) and feel unable to effectively cope with the pain (helplessness),

may adopt a coping style that, either intentionally or not, elicits social support and

attention by means of overtly displaying distress, fear, helplessness, or pain
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behaviour (Severeijns, Vlaeyen et al. 2004). The authors conclude by

recommending that the appraisal model of pain catastrophizing given its cognitive

dominance best provides a theoretical framework. They suggest that the seeking

of social support while suffering chronic pain is because individuals focus on their

pain, view it as threatening and feel helpless to control it.

Coping behaviour has also been viewed from the perspective of motivation or

intention which is a core component of social cognition models. There may

therefore be overlap between these cognitive concepts. Social cognition models

have proven useful to identify participation in physical activity for able-bodied as

well as disabled persons. Meta-analysis has supported the usefulness of the

theory of planned behaviour in predicting both intention as well as actual

participation in physical activity (Hausenblas, Carron et al. 1997; Hagger,

Chatzisarantis et al. 2002). In the systematic review carried out by Hagger and

colleagues 2002, the addition of self-efficacy and past behaviour to the theory of

planned behaviour improved relationships and explained additional variance in _

physical activity behaviour.

Of importance as well is the role of fear-avoidance in chronic pain. In Chapter 2,

fear of movement was more than twice as predictive of disability as pain

impairment. Measuring fear-avoidance was also pretty consistent across papers

with two measures being used - the Fear-Avoidance Beliefs Questionnaire and

the Tampa Scale of Kinesiophobia. Chapter 3 explored the role of anxiety using
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the Hospital Anxiety and Depression Scale (Zigmond and Snaith 1983) although

surprisingly, this measure did not feature in the review of Chapter 2. However, to

add to the confusion, an anxiety model which was not included in the studies

presented has been put forward by McCracken and colleagues (McCracken and

Gross 1998).

In their study, McCracken and Gross 1998 showed that changes in anxiety

correlated with changes in outcome from pre to post-treatment. The Pain Anxiety

Symptoms Scale (PASS) has been constructed to measure anxiety resulting from

pain related disability (McCracken, Zayfert et al. 1992). The measure comprises

four subscales: fearful appraisal, cognitive anxiety, physiological anxiety and

escape/avoidance. These psychological constructs have been examined in

several studies of chronic pain related disability and appear to overlap

considerably with the two fear measures - FABQ and TSK.

As illustrated, there remains much conflicting research and an ever growing

myriad of psychological constructs being investigated in chronic pain disability.

Recent additions to the literature have been anger (Okifuji, Turk et al. 1999),

acceptance (McCracken and Eccleston 2003), readiness to change (Jensen,

Nielson et al. in press), illness representations (Rankin and Holttum 2003) and

fear-avoidance of movement (Vlaeyen, Kole-Snijders et al. 1995). With so many

psychological factors being found to be related to chronic pain disability, there

needs to be a more coherent way of integrating psychological and disability
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models while at the same time taking into account the nature of the condition

(van der Ploeg, van der beek et al. 2004). Adopting models rooted within health

psychology may help to develop this field further but much more research is

required.

Regarding illness-perceptions, some research is emerging regarding their role in

chronic pain and is in keeping with results found in study 2 where consequences

and control/cure were moderators in the orofacial pain group. In a study by Hobro

and colleagues 2004, the revised Illness Perception Questionnaire was used to

categorise chronic pain patients (Hobro, Weinman et al 2004). The measure

proved useful for this purpose and successfully differentiating between adaptors

and non-adaptors. Those who were non-adaptors had more pain and poorer

physical functioning and mental health than adaptors. The authors conclude that

this area of research requires more investigation using stronger designs and

methods. In studies 2 and 3, only the illness perceptions part of the self-

regulation model was used, similar to the Hobro study. However, the model

incorporates additional factors that may be useful to explore in future chronic pain

research. Self-regulation is construed as a series of planned and systematic

efforts to change thoughts, emotions and behaviours in an attempt to achieve

goals. It is viewed as a cycle, whereby an individual sets goals, enacts strategies

to gain the goals, appraises progress and revises the goals and strategies

(Leventhal et al., 2003). The model includes coping where it is proposed that

illness perceptions are related to coping and act as an influence on the style of
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coping adopted. These variables have been explored independently in chronic

pain research but the entire self-regulation model to date has not. As suggested

in Chapter 1, it seems logical that this model could offer a fuller explanation of

progression to chronic pain.

In study 2, two clinical conditions were investigated and each identified

independent predictors indicating that condition is an important determinant of

outcome. Similar research comparing back (n=364) and abdominal (n=136) pain

has also found distinct features of abdominal pain in terms of poorer health

perception and better physical functioning than their back pain counterparts

Townsend, Sletten et al 2005). Both groups however did show similarities in

relation to pain intensity and mood. This study controlled for demographic

variables between the two groups. There would seem to be an indication for

investigation condition specific groups and comparing their physical and mental

functioning so that treatments can be targeted to specific difficulties.

Section 5.3 Control cognitions in chronic pain disability

As mentioned above, there is a consensus that control cognitions contribute

significantly and independently to chronic pain disability (Harkapaa, Jarvikoski et

al. 1991; Wells 1994; Harkapaa, Jarvikoski et al. 1996; Levin, Lofland et al. 1996;

Fisher and Johnston 1996b; Fisher and Johnston 1998; Arnstein, Caudill et al.

1999; Lackner and Carosella 1999). This thesis also found support for self-



efficacy as mediating the relationship between chronic pain and disability. This is

in keeping with the proliferation of research that has shown similar relationships.

Two other control variables (Perceived Behavioural Control and Illness

perceptions-cure/control) that were also measured in the study failed to

significantly predict observed and self-reported disability. Although perceived

behavioural control is meant to predict both intention and behaviour as well as

reflect the degree to which actual barriers influence behaviour, its use was not

supported in study 3. One explanation may be that a changeable and

unpredictable condition like chronic pain may have led to problems of accurately

assessing control over function especially as this was assessed at one time-point

only. In such conditions it is also possible that attitude and subjective norm did

not predict intention due to lack of volitional control. Other limitations of the

measure of perceived behavioural control as it was used in this study are

discussed previously in Chapter 4.

Much has now been written on the various measures of control that exist and in

particular the conceptualisation of perceived behavioural control as measured by

the Theory of Planned Behaviour and self-efficacy (Bonnetti, Johnston et al.

2001; Trafimow, Sheeran et al. 2002; Rhodes and Courneya 2003; Sheeran,

Trafimow et al. 2003; Rhodes and Courneya 2004). Bonnetti and colleagues

used three different measures of perceived control in one clinical (patients with

chronic illness) and one non-clinical (students) sample (Bonnetti, Johnston et al.
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2001). The three scales used were the Multidimensional Health Locus of

Control, Generalised Self-Efficacy and Perceived Health Competence Scales.

Five factors were identified for the non-clinical sample and six for the clinical

sample. The authors conclude that perceived control is multidimensional in

nature and therefore multiple measures should be used in order to capture its

many dimensions. This literature supports the findings in study 3 where only one

of three perceived control measures was significantly related to disability in

patients with chronic back pain. Bonnetti and colleagues also provide support for

perceived control influencing disability and thus the development of interventions

that enhance perceived control as part of treatment for patients which chronic

illness. In such instances, they identify the importance of clarifying the control

cognition being measured given the myriad of constructs that currently exist.

Section 5.4 Measurement Issues

Assessment of variables is at the core of reliability and validity of research and is

thus an important topic for this thesis to discuss. In particular the performance of

the measures used in the studies presented will have a bearing on the

authenticity of the results.

Pain impairment was a frequently used explanatory variable in this research and

several scales were used independently in analyses given that it is a diversely

measured construct. It is evident that different relationships were observed

depending on which measure was used. For example, using data from the



studies in chapters 3 and 4, it can be seen that each of the pain indices used

accounted for different levels of variance in explaining activity limitation within

each clinical condition. Furthermore, not all pain indices were significant in

regression analyses. The pain indices performing best were the NWC and PRI,

which proved to be more sensitive measures of pain than the unidimensional PPI

and VAS. It is concluded that reliance on any single or unidimensional measure

of pain may affect the relationships observed in chronic pain research.

This has been supported in other pain studies (Jensen, Turner et al. 1999;

Jensen, Nielson et al. in press). For example, in a study investigating the impact

of readiness to self-manage pain, Jensen et al, in press, asked participants to

rate their pain intensity using four questions measuring current, average, least

and worst pain in the past week. Participants responded using a 0-10 numerical

scale where 0 = "no pain" and 10 = "pain as intense as you could imagine". The

authors averaged the responses to the four questions to arrive at multi¬

dimensional measure of pain severity. Similarly, in a study investigating the

reliability and validity of chronic pain intensity measures, the same authors

conducted a longitudinal study with 123 chronic pain patients. Interviews were

conducted by telephone to rate pain intensity using the same scale as above

(current, average, least and worst pain). A repeated measures design was used

with assessment repeated at 2 weeks, 1 month and 2 months following pain

management treatment. Composite scores were compared to individual ratings

and found little difference between the two. It was concluded however that
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composite scores had greater stability than did the individual ratings and may be

more reliable when studies have small sample sizes. This thesis supports the use

of multiple measures of pain although recent guidance from the IMMPACT (the

Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials)

group recommends measuring pain intensity rated on a 0-10 numerical rating

scale, unless a well-accepted disease-specific measure of pain intensity is

available (p. 1) (McQuay 2005). While such consensus on outcome

measures is to be commended, the evidence in this thesis and supporting

literature would caution the reliance on one-dimensional measures of pain.

Anxiety and Depression were consistently measured in this thesis using the

Hospital and Anxiety Depression Scale (HADS). Using three separate pain

measures, anxiety accounted for almost as much variance in disability as pain

impairment (28% vs 22-27%) for the data in chapter 3. This is a widely used

measure of emotion yet it featured little in the review of studies presented in

chapter 2. Some problems with the HADS were observed during administration of

this measure to participants. In particular, the items " I can sit at ease and feel

relaxed", "I feel as if I am slowed down" and "I feel restless as if I have to be on

the move" appeared to reflect somatic (in particular difficulties in moving due to

pain and inability to maintain position and relax due to pain) rather than

psychological factors. However, given that anxiety and depression were high in

this study anyway, it is difficult to separate out the effects of somatic from

psychological items since it is likely that they overlap. The HADS has been
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developed without somatic items being included but there may be scope for

further validation of this scale with those suffering chronic back pain in particular.

A single item was used for intention which may have led to problems of reliability.

Some research supports single items as having more face validity and a better

ability to account for individual differences than multiple item or scale measures

(Nagy, 2002). Others argue the opposite suggesting that as single item measures

cannot provide estimates of internal consistency reliability or be used in structural

equation modelling, they are inferior to multiple item measures. It has been

suggested though that the most important issue is to consider the ability of the

scale to represent and measure the construct in question. The intention item "I

intend to walk one shuttle further on the walking test this time" does seem to

meet the latter criteria. The item encompasses the ability to represent the

construct intention which is defined as the motivation to perform a particular

behaviour.

The advantages of using multiple measures of pain and perceived control have

paid off in this thesis and are in keeping with the recommendations of previous

authors (Bonnetti, Johnston et al. 2001).
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Section 5.5 Limitations of Studies

Limitations have been reported as part of the discussion of each study so only

additional limitations of the thesis are discussed here.

A limitation of both studies presented is that all measures with the exception of

observed disability measured by the Shuttle Walking Test were self-report.

Although, most of the measures were delivered by semi-structured interview to

minimize missing data, the researcher (PA) simply read the questions as they

were presented in the questionnaire booklets. No explanation or interpretations

was given to participants therefore the administration resembled self-report. With

regards to the observed measure of disability, since this was carried out by one

person, no inter-rater reliability is available for this measure. Added to this, for

safety reasons, in some cases (where patients were asked to walk without using

their walking aid), the researcher walked the course with the patient at their pace.

This may have either positively or negatively influenced the distance walked.

However, given the little difference between time 1 and time 2 walking, it is likely

that the test is a reasonably accurate reflection of the patient's real walking

ability.

A second limitation concerns generalisability. Chronic pain patients are not

uniform as can been seen from the varying results gained across the samples

when using the same measures. In particular, from a clinical perspective,



orofacial pain presents a different kind of disability than musculoskeletal pain and

therefore may be associated with different psychological problems. This is

evident from the differences between the two groups on illness-perceptions as

described in study 2. As this was not a focus of the research presented and

given the small sample sizes in each group, it was not explored further but this

may be helpful to do so with larger numbers. The small sample sizes (70 and 63)

may mean that the participants do not accurately represent the relevant

population.

The patient information sheet provides detail regarding control being an important

factor under investigation. It is possible that this influenced participants to

respond positively to the measures targeting control cognitions. While there was

a gap of a week between patients signing the consent form and participating in

the study this influence is still likely and less direct information without

compromising ethical standards was perhaps warranted.

Section 5.6 Conclusions and implications for future research and
interventions in chronic pain

How patients think and feel about their pain condition may influence their ability

to be rehabilitated. Several salient cognitions and emotions have been identified

as influencing the course of chronic pain conditions in this thesis. Results

suggest that changes in cognitions and emotions may reflect some common

processes as they have been shown not to exert separate effects on outcomes.



This thesis provides evidence that both cognitions and emotions are related to

chronic pain disability but not in a neat and uniform way. It explores these

constructs using several statistical and theoretical frameworks that try to explain

how individuals adjust to chronic pain as well as identify the key cognitive and

emotional concepts and the relationships between them. Similar, though by no

means identical, results were found across pain conditions and measures in each

study.

While the focus of the studies and research presented has been on negative

affect and cognitions, there is literature which has investigated the role of positive

affect (discussed on p 40) and optimism in chronic pain (Benyamini 2005,

Brenes, Rapp et al 2002, Costello, Bragdon et al 2002, Garofalo 2002).

Optimism is a tendency to hold positive expectations about the future (Garofalo

2002 p203). It has been associated with better mental and physical health and

has been viewed in a variety of ways including a disposition, coping style and

cognitive bias. In relation to pain, optimism has been explored in both arthritis

and orofacial pain conditions. Costello and colleagues investigated optimism in

relation to facial pain sensitivity under both relaxed and stress induced

conditions. Those with less optimism did show greater ratings of unpleasantness

and less tolerance for pain. In another study, the combined role of optimism and

pessimism on coping with arthritic pain was investigated in 120 elderly patients

using the Life Orientation Test as a measure of optimism (Benyamini 2005).

While the study found an interaction between high optimism and pessimism with
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both leading to greater use of pain coping strategies, the authors caution against

the validity of the results due to limitation of sample size and the fact that most

other studies report a distinction rather than interaction between the two

variables. It is clear that further research is warranted to determine the exact

influence of positive affect and optimism on chronic pain.

Previously, understanding chronic pain related disability was dominated by

medical and simple psychological models. Some psychological models in

particular lacked theory, often measuring psychological constructs in isolation.

Integrated models, on the other hand, acknowledge the importance of pain

impairment in contributing to disability. The work presented here recommends

increasing the use of well tested theories for future chronic pain research as well

as replication of studies using these models.

To date, theory has supported a role for numerous psychological constructs and

models in explaining chronic pain disability. What is evident from the research

carried out and that presented in this thesis is how control cognitions are well

supported and form a common denominator of the other psychological

constructs. Self-efficacy in particular has been supported as having an

independent influence on physical activity behaviour in chronic pain populations

(Holman and Lorig 1992; Arnstein 2000; Strahl, Kleinknecht et al. 2000; Hagger,

Chatzisarantis et al. 2001; Rudy, Lieber et al. 2003; Denison, Asenlof et al. In

press). The strength of this research has been in its theoretical base and
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replication of studies. Control cognitions may therefore prove to be the most

important predictors of chronic pain disability. Interventions that increase control

over pain and functioning may be the most beneficial for all chronic pain

conditions.

A strength of the research presented is the exploration of cognitions and

emotions as separate and combined constructs reflecting their uniqueness but

also acknowledging the relationship between thoughts and feelings. It is well

recognised that automatic thoughts precede changes in mood (e.g. anxiety and

depression) although a simple relationship has been challenged by some authors

(Power and Dalgleish 1999). The authors make suggestions that are relevant to

the future of chronic pain management and supported by the research presented

in this thesis. In keeping with health psychology research they suggest that

people may respond either more cognitively or more emotionally and this will

reflect the therapeutic approach that will work best. So too in chronic pain, the

results of the studies presented indicate that for some patients emotions are

more related to their disability while for others cognitions are. It also seems

plausible that there will be cases in which a combination of cognitions and

emotions are the most relevant. This may have implications for matching patients

to interventions, e.g. reducing anxiety in those with primarily fear-avoidance,

enhancing self-efficacy in those whose poor sense of control has the greatest

influence on their disability. This is preferable to providing a blanket approach to
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pain interventions as has been the case for the past 20 years in the form of pain

management programmes.
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Patient Information Sheet

Perceived Control And Its Relationship To Disability In Patients With Chronic
Pain

We invite you to take part in a research project which looks at the relationship
between the control a person feels over their pain and the effect this has on his/her
everday life. The following information is to help you understand what the research
is about, and decide whether or not you want to take part. Be sure to ask any
questions you have about what you read here and we will do my best to explain and
answer any questions you may have.

We would like you to take part in this study because you suffer from chronic pain.
We are interested in finding out how pain affects people like yourself. It is well
known that people who suffer from chronic pain often become quite incapacitated by
it while others are not as much affected by their pain. We wish to understand your
perception of how your pain affects you with a view to providing guidance to
psychologists and doctors so they can provide better and more effective treatments.

If you decide to take part in the study, We will be asking you to either take part in an
interview or to take home some questionnaires and to return them within the next
week by post in the stamped addressed envelope provided. The
interview/questionnaires will ask you about how your pain affects you, the kind of
activites you take part in both inside and outside the home, how you feel and how
you view your pain. These should take about forty minutes to complete.

The information you give will remain confidential. It will be looked at by the
researchers involved in the study at the University of St Andrews.

If you would like further information about this research then this can be obtained
from the principal researcher, Dr Pauline McGoldrick, Clinical Lecturer in Health
Psychology/Honorary Clinical Psychologist, Unit of Dental and Oral Healthy
University of Dundee Dental School, Park Place, Dundee DD1 4HR, Telephone
01382 425760

Participation in this study is entirely voluntary and you are free to refuse to take part
or to withdraw from the study at any time without having to give a reason and without
this affecting your future medical care.

Pauline Mc Goldrick
Clinical Psychologist.
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Survey of perceived control and its relationship to disability in patients with
chronic pain

Patient consent form

Have you read the patient information sheet yes/no

Do you think that you have had enough information about this study yes/no

Have you had an opportunity to ask questions and discuss this study yes/no

Were any questions you asked answered to your satisfaction? yes/no

Do you understand that taking part in this study is entirely voluntary? yes/no

Do you understand that you can withdraw from the study at any time
without having to give a reason? yes/no

Do you understand that refusal to take part in the study will not affect
your treatment either now or in the future yes/no

Do you agree to take part in this study

Patient's signature Date

Patient's name (Block letters)

I have explained to the patient the purpose of this study.

Signed Date

4
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ID Number:

Age: years

Male/Female

How long have you had chronic pain? years months

Where is your pain? Lower Back Face



Hospital Anxiety and Depression Scale (HADS)

Emotions play an important part in most illnesses. Knowing about the feelings of
people with chronic pain will make it easier to help more.

Read each item and place a firm tick {/) in the box opposite the reply which comes
closest to how you have been feeling in the past week. Do not take long over your
replies: your immediate reaction to each item will probably be more accurate than a
long thought-out response.

Tick only one box in each section.

I feel tense or 'wound up'
Most of the time □
A lot of the time □
From time to time □
Not at all n

I still enjoy the things I used to:
Definitely as much □
Not quite as much □
Only a little □
Hardly at all O

I get sort of frightened feelings
as if something awful is about to
happen: □

Very definitely and quite badly □
Yes, but not too badly □
A little, but it does not worry me □
Not at all

I can laugh and see the funny
side of things:

As much as I always could □
Not quite so much □
Definitely not so much now □
Not at all □

Worrying thoughts go through
my mind:

A great deal of the time □
A lot of the time □

From time to time but not too □
often

Only occasionally □

I feel cheerful:
Not at all □
Not often □
Sometimes D
Most of the time ^

I can sit at ease and feel relaxed:

Definitely □
Usually □
Not often □
Not at all O

I feel as if I am slowed down:

Nearly all the time □
Very often □
Sometimes □
Not at all E

I get a sort of frightened feeling like
'butterflies' in the stomach:

Not at all □

Occasionally □
Quite often □

Very often □

I have lost interest in my
appearance: □

Definitely □
I do not take as much care as I □
should

I may not take quite as much care □
I take just as much care as ever



I feel restless as if I have to be on

the move:

Very much indeed □
Quite a lot □
Not very much □
Not at all □

I look forward with enjoyment to
things:

As much as I ever did □

Rather less than I used to □

Definitely less than I used to □
Hardly at all □

I get sudden feelings of panic:
Very often indeed □
Quite often □
Not very often ^
Not at all ^

I can enjoy a good book or radio or
TV programme:

Often □

Sometimes □
Not often □

Very seldom □



Illness-perception Questionnaire - Back Pain

We are interested in your own personal views of how you see your BACK PAIN.
Please indicate how much you agree or disagree with the following statements.
SA strongly agree,
A agree,
NAD neither agree or disagree,
D disagree
5D strongly disagree

1. My back pain will last a short time 5A A NAD D SD

2. My back pain is a serious condition SA A NAD D SD

3. There is a lot I can do to control my symptoms SA A NAD D SD

4. My back pain will improve in time SA A NAD D SD

5. My back pain is likely to be permanent rather than
temporary SA A NAD D SD

6. My back pain has had major consequences on my life SA A NAD D SD

7. My back pain has become easier to live with SA A NAD D SD

8. There is very little that can be done to improve my

back pain SA A NAD D SD

9. My back pain has not had much effect on my life SA A NAD D SD

10. My back pain has strongly affected the way others
see me SA A NAD D SD

11. My treatment will be effective in curing my back pain SA A NAD D SD

12. My back pain has serious economic and f inancial
consequences. SA A NAD D SD

13. Recovery from back pain is largely dependent on
chance or fate SA A NAD D SD

14. My back pain will last for a long time SA A NAD D SD

15. My back pain has strongly affected the way I see

myself. SA A NAD D SD

16. What I do can determine whether my back pain

gets better or worse SA A NAD D SD



Illness-perception Questionnaire

We are interested in your own personal views of how you see your FACE PAIN.
Please indicate how much you agree or disagree with the following statements.

SA strongly agree,
A agree,
NAD neither agree or disagree,
D disagree
SD strongly disagree

1. My face pain will last a short time SA A NAD D SD

2. My face pain is a serious condition SA A NAD D SD

3. There is a lot I can do to control my symptoms SA A NAD D SD

4. My face pain will improve in time SA A NAD D SD

5. My face pain is likely to be permanent rather than

temporary SA A NAD D SD

6. My face pain has had major consequences on my life SA A NAD D SD

7. My face pain has become easier to live with SA A NAD D SD

8. There is very little that can be done to improve my

face pain SA A NAD D SD

9. My face pain has not had much effect on my life SA A NAD D SD

10. My face pain has strongly affected the way others see me SA A NAD D SD

11. My treatment will be effective in curing my face pain SA A NAD D SD

12. My face pain has serious economic and financial

consequences. SA A NAD D SD

13. Recovery from face pain is largely dependent on
chance or fate SA A NAD D SD

14. My face pain will last for a long time SA A NAD D SD

15. My face pain has strongly affected the way I see myself. SA A NAD D SD

16.What I do can determine whether my face pain

gets better or worse SA A NAD D SD



338 | APPENDIX B
The Positive and Negative Affect Scales (PANAS)

This scale consists of a number of words that describe different feelings and emotions. Read
each item and then mark the appropriate answer in the space next to that word. Indicate to
what extent [INSERT APPROPRIATE TIME INSTRUCTIONS HERE], Use the following
scale to record your answers.

very slightly
or not at all

2

a little

_ interested

. distressed

. excited

. upset

. strong

guilty
scared

hostile

enthusiastic

proud

moderately

4

quite a bit

_ irritable

_ alert

_ ashamed

. inspired

. nervous

. determined

. attentive

jittery
active

afraid

extremely

Time instructions that have been used:

Moment (you feel this way right now, that is, at the present moment)
Today (you have felt this way today)
Past few days (you have felt this way during the past few days)
Week (you have felt this way during the past week)
Past few weeks (you have felt this way during the past few weeks)
Year (you have felt this way during the past year)
General (you generally feel this way, that is, how you feel on the average)

Copyright © 1988 by the American Psychological Association. Reprinted from Watson, D., Clark, L.A., & Tellegen,
A. (1988). Development and validation of brief" measures of positive and negative affect: The PANAS scales. Journal
of Personality and Social Psychology. 54. 1063-1070. Reprinted with permission from the American Psychological
Association. David Watson. Ph.D.. and Lee Anna Clark. Ph D



McGILL PAIN QUESTIONNAIRE
Health & Social Care

Client's name: Age:

File no.: Date:

Clinical category (e.g. cardiac, neurological, etc.):

Diagnosis

Analgesic (if already administered):
1. Type
2. Dosage
3. Time given in relation to this test

This questionnaire has been designed to tell us more about your pain. Four major questions we ask are:

1. Where is your pain?
2. What does it feel like?
3. How does it change with time?
4. How strong is it?

It is important that you tell us how your pain feels now. Please follow the instructions at the beginning of
each part.

Parti. Where is your pain?
*

Please mark, on the drawing below, the areas where you feel pain. Put E if external, or I if internal,

FRONT BACK

©



Part 2. What does your pain feel like?
Some of the words below describe your present
out any category that is not suitable. Use only
applies best.

1 2

Flickering Jumping
Quivering Flashing
Pulsing Shooting
Throbbing
Beating

pain. Circle ONLY those words that best describe it. Leave
a single word in each appropriate category - the one that

Pounding
5

Pinching
Pressing
Gnawing
Cramping
Crushing

9

Dull

Sore

Hurting
Aching
Heavy

13

Fearful

Frightful
Terrifying

17

Spreading
Radiating
Penetrating
Piercing

6

Tugging
Pulling
Wrenching

10

Tender

Taut

Rasping
Splitting

14

Punishing
Gruelling
Cruel

Vicious

Killing
18

Tight
Numb

Drawing
Squeezing
Tearing

3

Pricking
Boring
Drilling
Stabbing
Lancinating

7

Hot

Burning
Scalding
Searing

11

Tiring
Exhausting

15

Wretched

Blinding

19

Cool

Cold

Freezing

4

Sharp
Cutting
Lacerating

Tingling
Itchy
Smarting
Stinging

12

Sickening
Suffocating

16

Annoying
Troublesome

Miserable

Intense

Unbearable

20

Nagging
Nauseating
Agonizing
Dreadful

Torturing

Part 3. How does your pain change with time?
1. Which word or words would you use to describe the pattern of your pain?

31

Continuous

Steady
Constant

2

Rhythmic
Periodic

Intermittent

Brief

Momentary
Transient

2. What kind of things relieve your pain?

3. What kind of things increase your pain?

Part 4. How strong is your pain?

People agree that the following 5 words represent pain of increasing intensity They are'

1 2 3 4 5

Mild Discomforting Distressing Horrible Excruciating

To answer each question below, write the number of the most appropriate word in the space beside the
question.
1. Which word describes your pain right now?
2. Which word describes it at its worst?

3. Which word describes it when it is at its least?

4. Which word describes the worst toothache you ever had?
5. Which word describes the worst headache you ever had?
6. Which word describes the worst stomach-ache you ever had?

© Melzack, 1975. From 'The McGill Pain Questionnaire: major properties and scoring methods', Pain, 1, 277-99.
Reproduced with the kind permission of the author.
This measure is part of Measures in Health Psychology: A User's Portfolio, written and compiled by Professor John

Weinman, Dr Stephen Wright and Professor Marie Johnston. Once the invoice has been paid, it may be photocopied
for use within the purchasing institution only. Published by The NFER-NELSON Publishing Company Ltd, Darville
House, 2 Oxford Road East, Windsor, Berkshire SL4 1DF, UK. t Code 4920 02 4



GENERALIZED SELF-EFFICACY
SCALE NFER-NELSON

Health Csf Social Care

Not at all Barely
true true

Moderately
true

Exactly
true

1. I can always manage to solve difficult
problems if I try hard enough. 1 2 3 4

2. If someone opposes me, I can find means
and ways to get what I want. 1 2 3 4

3. It is easy for me to stick to my aims and
accomplish my goals. 1 2 3 4

4. I am confident that I could deal efficiently with
unexpected events. 1 2 3 4

5. Thanks to my resourcefulness, I know how to
handle unforeseen situations. 1 2 3 4

6. I can solve most problems if I invest the
necessary effort. 1 2 3 4

7. I can remain calm when facing difficulties
because I can rely on my coping abilities. 1 2 3 4

8. When I am confronted with a problem, I
can usually find several solutions. 1 2 3 4

9. If I am in a bind, I can usually think of
something to do. 1 2 3 4

10. No matter what comes my way, I'm usually
able to handle it. 1 2 3 4

© Schwarzer and Jerusalem, 1993. From 'Measurement of Perceived Self-Efficacy: Psychometric Scales for Cross-
Cultural Research. Berlin: Freie Universitat. Translated into English by Mary Wegner. Reproduced with the kind per¬
mission of the authors.

This measure is part of Measures in Health Psychology: A User's Portfolio, written and compiled by Professor John
Weinman, Dr Stephen Wright and Professor Marie Johnston. Once the invoice has been paid, it may be photocopied
for use within the purchasing institution only. Published by The NFER-NELSON Publishing Company Ltd, Darville
House, 2 Oxford Road East, Windsor. Berkshire SL4 1DF, UK. Code 4920 10 4



The following questions are about your current health and how it may influence
your everyday life.

Listen to each statement, think of yourself today and tell me how much it
describes you. Tell me if you are experiencing this problem very often (4), fairly
often (3), sometimes (2), hardly ever (1) or never (O).because of problems with
your mouth/face

D Has your mouth/face been
sensitive, e.g. due to hot/cold?

□ Have you had painful aching in your
mouth/face?

□ Has your sleep been interrupted?

D Have you had to avoid eating some
foods?

D Has your concentration been
affected?

□ Have you had trouble getting on
with other people?

D Have you felt there has been less
flavour in your food?

D Have you had difficulty chewing any
foods?

□ Have you noticed your mouth/face
doesn't look right?

D Have you felt your appearance has
been affected?

D Have you had a sore jaw?

D Have you felt that your sense of
taste has worsened?

□ Have you had food catching in your
mouth?

HI Have you felt that your digestion
has worsened?

□ Have you felt that your dentures
have not been fitting properly?

D Have you had trouble pronouncing
any words?

□ Have you felt tat life in general has
been less satisfying?

□ Have you been self-conscious
because of your mouth/face?

D Have your mouth ached?

D Have oral problems made you
miserable?

□ Have you had painful jaws?

D Have you found it uncomfortable to
eat any foods?

□ Have you had sore spots in your
mouth?

D Have you felt uncomfortable about
the appearance of your
mouth/face?

D Has your speech been unclear?

D Have you been worried by oral
problems?

D Have you had headaches related to
your face/mouth problems/

□ Have people misunderstood some
of your words/

D Have you felt tense?

D Have you been unable to clean your
mouth properly?

D Has your diet been unsatisfactory?

□ Have you been upset?



D Have you been unable to eat
properly?

D Have you avoided smiling?

□ Have you had to interrupt meals?

□ Have you avoided going out?

D Have you found it difficult to relax?

D Have you been embarrassed?

D Have you been less tolerant of your
spouse or family?

IZI Have you been irritable?

□ Have you suffered any financial
loss?

D Have you been unable to enjoy
other people's company as much?

□ Have you been unable to work?

D Have you felt depressed?

□ Have you felt that your general
health has worsened?

D Have you had difficulty doing your
usual jobs?

D Have you had uncomfortable
teeth/dentures?



Functional Limitations Profile-Revised

The following statements are about your current health and how it may
influence your everyday life.

Listen to each statement, think of yourself today and tell me if it describes you
or not. If you agree, you should tell me (agree/disagree is the best response
pattern). I will then ask, Is this due to your chronic pain? - Please answer "yes"
or no .

Ambulation items (maximum possible score = 126)

The following statements describe walking and use of stairs. Remember, think
of yourself today. Only agree with the statement if it is due to the state of
your health (i.e. your chronic pain)

1. I do not walk at all
2. I get about in a wheelchair
3. I do not use stairs at all
4. I only walk with help from somebody else
5. I get about only by using a walking frame, crutches, stick, walls,
or hold onto furniture.

6. I only go up and down stairs with assistance from somebody else
7. I only use stairs with a physical aid; for example handrail, stick
or crutches.

8. I walk by myself but with some difficulty; for example, I limp,
wobble, stumble or I have a stiff leg.

9. I do not walk up or down hills
10.1 go up and down stairs more slowly; for example, one step at

a time or I often have to stop
11.1 walk shorter distances or often stop for a rest
12.1 walk more slowly

Body care and movement items (maximum possible score = 124)

The following statements describe how you move about, bath, go to the toilet,
dress yourself today. Only agree with the statement, if it is due to the state of
your health (i.e. your chronic pain)

□(126)
□ (121)
□ (106)
□ (98)

□(96)
□(87)

□(82)

□(71)
□(64)

□ (62)
□(54)
□(39)

13.1 am in a restricted position all the time
14.1 do not have control of my bowels

□(124)
□(124)



15.1 do not have control of my bladder n(122)
16.1 stay lying down most of the time 0(120
17.1 use a bedpan with help 0(107)
18.1 do not bathe myself at all, but am bathed by someone else 0(100)
19.1 do not get in and out of bed or chairs without the help of a

person or mechanical aid. 0(100
20.1 only stand up with someone's help 0(93)
21.1 do not keep my balance. n(93)
22.1 do not bathe myself completely, for example, I need help with

bathing. D(85)
23.1 make difficult movements with help; for example getting in or

out of the bath or car. E(82)
24.1 hold onto something to move myself around in bed E(82)
25.1 only get dressed with someone's help E(82)
26.1 get in or out of bed or chairs by grasping something for support

or by using a stick or walking frame D(79)
27.1 spend most of the time partly dressed or in pyjamas.

□(75)
28.1 do not fasten my clothing; for example, I require assistance

with buttons, zips or shoelaces. D(68)
29.1 only stand for short periods of time. d(67)
30.1 move my hands or fingers with some difficulty or limitation. D(66)
31.1 kneel, stoop or bend down only by holding onto something. E(61)
32.1 have trouble putting on my shoes, socks or stockings. D(54)
33.1 change position frequently. E(51)
34.1 am very clumsy. E(47)
35.1 dress myself, but do so very slowly. E(43)

Mobility items (maximum possible score = 114)

These next statements describe how you get about the house and outside, only
tick the box if you agree with the statement and it is due to the state of your
health (i.e. your chronic pain)

36.1 stay in bed most of the time. D(114)
37.1 stay in one room. 0(101)
38.1 stay in bed more. d(91)
39.1 stay at home most of the time. E(79)
40.1 only get about in one building. d(76)
41.1 only go out if there is a lavatory nearby. D(64)
42.1 do not get about in the dark or in places that are not lit



unless I have someone to help.
43.1 do not use public transport now.
44.1 do not go into town.
45.1 only stay away from home for short periods.

□(57)
□(52)
□(47)
□(46)

Household management items (maximum possible score = 90)

The following statements describe your daily work, around the home. When you
answer, think of yourself today. Only tick the box if you agree with the
statement, and it is due to the state of your health (i.e. your chronic pain)

46.1 do not do any of the daily household chores that I would usually
do. Q(90)
47.1 do not do any of the shopping that I would usually do. D(84)
48.1 do not do any of the cleaning that I would usually do. E(78)
49.1 have difficulty using my hands; for example, turning taps,

using kitchen gadgets, sewing or doing repairs. E(78)
50.1 do not do any of the maintenance or repair work that I would

usually do in my garden. E(75)
51.1 do not do any of the clothes washing that I would usually do. E(75)
52.1 have given up taking care of personal or household business affairs;
for example, paying bills, banking or doing household accounts. E(69)

53.1 don't do heavy work around the house. D(59)
54.1 only do housework or work around the house for short periods
of time or I rest often. D(50)

55.1 do less of the household chores that I would usually do. n(37)

Recreation and past-time items (maximum possible score = 91)

The following statements describe the activities you usually do in your spare
time, for relaxation, entertainment or just to pass the time. Again, think of
yourself today. Only tick the box if you agree with the statement and it is due
to the state of your health (i.e. your chronic pain)

56.1 am not doing any of my usual inactive pastimes; for example,
I do not watch TV, play cards or read. E(91)
57.1 am not doing any of my physical recreation or more active
pastimes. n(81)

58.1 am cutting down on some of my usual inactive pastimes; for
example, I watch less TV, play cards less, or read less. D(50)

59.1 am doing more inactive pastimes instead of my other usual



activities. □(43)
60.1 am cutting down on some of my usual physical recreation or

more active pastimes. E(34)
61.1 spend shorter periods of time on my hobbies and recreation. 0(32)
62.1 go out less often to enjoy myself. n(27)
63.1 take part in fewer community activities. E(25)

Social interaction items (maximum possible score = 109)

These statements describe your contact with family and friends today. Only
tick the box if you agree with the statement, and it is due to the state of your
health (i.e. your chronic pain)

64.1 refuse contact with my family, I turn away from them. D(109)
65.1 frequently get angry with my family; for example, I hit them,
scream or throw things at them. D(103

66.1 isolate myself as much as I can from the rest of my family.
□(100)

67.1 stay alone much of the time. d(91)
68.1 do not go out at all to visit people. 0(91)
69.1 am disagreeable with my family, for example, I act spitefully
or stubbornly. D(86)

70.1 make many demands on other people; for example, I insist
that they do things for me or tell them how to do things. E(76)

71.1 avoid having visitors. E(73)
72.1 do not look after my children or my family as well as I usually do. D(66)
73.My sexual activity is decreased. D(64)
74.1 am often irritable with those around me; for example, I snap
at people or criticise easily. D(64)

75.1 pay less attention to the children. D(59)
76.1 show less interest in other people's problems; for example, I
don't listen when they tell me about their problems, I don't offer help.D(50)
77.1 show less affection. D(44)
78.1 often express concern over what might be happening to my health.D(44)
79.1 talk less with other people. D(44)
80.1 do not joke with members of my family as much as I usually do. n(38)
81.1 am cutting down the length of visits with friends. E(31)
82.1 go out less often to visit people. E(31)
83.1 take part in fewer social activities than I used to; for example, I

go to fewer parties or social events. d(25)



Emotion items (maximum possible score = 141)

The next statements describe your feelings and behaviour. Again think of
yourself today. Only tick the box if you agree with the statement, and it is~due
to the state of your health (i.e. your chronic pain)

84.1 have attempted suicide. D(141)
85.1 talk hopelessly about the future. E(96)
86.1 say how bad or useless I am; for example, that I am a burden

on others. D(89)
87.1 am irritable and impatient with myself; for example I run
myself down, I swear at myself, I blame myself for things that happen.D(79)
88.1 often moan and groan because of pain or discomfort. d(67)
89.1 keep rubbing or holding areas of my body that hurt or are
uncomfortable. D(59)
90.1 laugh or cry suddenly. D(58)
91.1 get sudden frights. D(56)
92.1 behave nervously or restlessly. D(48)

Alertness items ( maximum possible score = 115)

These statements describe your general alertness today. Only tick the box if
you agree with the statement, and it is due to the state of your health( i.e. your
chronic pain).

93.1 sometimes get confused; for example, I do not know where
I am, who is around, or what day it is. 0(115)

94.1 have more minor accidents; for example, I drop things, I trip
and fall or I bump into things. 0(90)

95.1 forget a lot; for example, things that happened recently,
where I put things, or to keep appointments. D(85)

96.1 have difficulty reasoning and solving problems; for example,
making plans, making decisions, or learning new things E(78)

97.1 am confused and start to do more than one thing at a time. E(74)
98.1 have difficulty doing things, which involve thought and
concentration. n(71)

99.1 do not keep my attention on any activity for long. G(52)
100.1 react slowly to things that are aid or done. E(52)
101.1 make more mistakes than usual. D(49)
102.1 do not finish things I start. D(45)



Sleep and rest items (maximum possible score = 111)

These items describe your sleep and rest activities today. Only tick the box if
you agree with the statement, and it is due to the state of your health (i.e. your
chronic pain).

103.1 sleep or doze most of the time, day and night. E(lll)
104.1 spend much of the day lying sown to rest. 0(96)
105.1 sleep less at night; for example, I wake up easily, I don't fall
asleep for a long time, or I keep waking up. D(86)

106.1 sit around half asleep. D(84)
107.1 sleep or doze more during the day. 111(80)
108.1 lie down to rest more often during the day. D(72)
109.1 sit for much of the day. d(62)

Eating items (maximum possible score = 143)

The following statements describe your eating and drinking habits. Only tick the
box if you agree with the statement and it is due to the state of your health
(i.e. your chronic pain).

110.1 eat no food at all except by tubes or intravenous infusion C3(143)
111.I do not feed myself at all but have to be fed E(121)
112.1 eat no food at all, but I take liquids £3(113)
113.1 feed myself with help from someone else E3(95)
114.1 feed myself but only with specially prepared food or special
utensils E(76)

115.1 eat special or different food, for example, I follow a soft food,
bland, low salt, low fat, or low sugar diet. d(52)

116.1 just pick or nibble at my food E(39)
117.1 eat much less than usual E(34)
118.1 drink less fluids E3(33)

Communication items (maximum possible score = 127)

I am going to read out some statements about how much you talk to other
people and write. Please think about yourself today. Only tick the box if you
agree with the statement, and it is due to the state of your health (i.e. your
chronic pain).



119.1 communicate mostly by nodding my head, or using sign
language or other gestures. D(127)

120.My speech is understood only by a few people who know me well D(94)
121.1 am understood with difficulty D(89)
122.1 don't write except to sign my name D(84)
123.1 speak with difficulty; for example, I get stuck for words,
I stutter, I stammer, I slur my words. □(7'6)

124.1 carry on a conversation only when very close to other people or
looking directly at them. D(59)

125.1 often lose control of my voice when I talk; for example,
my voice gets louder or softer or changes unexpectedly. D(59)

126.1 have trouble writing or typing. D(50)
127.1 do not speak clearly when I am under stress. E(47)

Work items (maximum possible score = 361)

The next group of statements has to do with any work you usually do other than
managing your home. By this we mean anything that you regard as work that you
do on a regular basis. Think of yourself today. If today is not a working day for
you, think about your last working day. Only tick the box if you agree with the
statement and it is due to your backpain

Do you usually do work other than managing your home?
IF YES, COMPLETE THE WORK SECTION BELOW. (128-136)
IF NO:

(a) Are you retired?
(b) if you are retired, was your retirement due to your health?
I If you are not retired, but are not working, is this due to your

health?

YES/NO

YES/NO
YES/NO

YES/NO

IF YES TO QUESTION I ABOVE, PLEASE TICK ITEM 128 AND SKIP THE
REST OF THE ITEMS IN THIS SECTION.

IF NO TO QUESTION 9C) ABOVE, PLEASE SKIP ALL THE ITEMS IN THIS
SECTION.

128.1 do not work all (includes retired because of ill-health) D(361)
129.1 only work for short periods of time or often stop or rest. D(65)
130.1 only do light work. D(56)
131.1 work shorter hours. E(52)
132.1 do not do my job as carefully and accurately as usual. D(50)



133.1 often get irritable with my workmates; for example,
I snap at them or criticise them easily. 0(42)

134.1 am not getting as much done as usual. E(41)
135.1 do part of my job at home. D(40)
136.1 work at my usual job but with some changes; for example,
I use different tools or special aids or I swap jobs with someone else.D(39)



APPENDIX 111

Study 3 Questionnaires
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ID Number:

Age: years

Male/Female

How long have you had chronic pain? years months

Where is your pain? Lower Back Legs Neck/shoulder



McGill Pain Questionnaire - Short-form
From the following list, please choose the words which best describe the pain
resulting from your back. Then, place a tick {/) indicating the intensity of this
pain, ie. mild, moderate or severe.

None(O) Mild (1) Moderate(2) Severe(3)

Throbbing

Shooting

Stabbing

Sharp

Cramping

Gnawing

Hot/Burning

Aching

Heavy
Tender

Splitting

Tiring/Exhausting

Sickening
Fearful

Punishing/Cruel -

Please put a mark along this line indicating the level of pain you are experiencing
now

No pain Worst possible pain

How much pain are you experiencing now, at this moment? Please tick (y) the
appropriate box.

No pain Distressing
Mild Horrible

Discomforting Excruciating



Notatall
Incontrol

Asincontrolas
it'spossibletobe



Illness-perception Questionnaire - Back Pain

We are interested in your own personal views of how you see your BACK PAIN.
Please indicate how much you agree or disagree with the following statements.
SA strongly agree,
A agree,
NAD neither agree or disagree,
D disagree
SD strongly disagree

1. My back pain will last a short time 5A A NAD D SD

2. My back pain is a serious condition SA A NAD D SD

3. There is a lot I can do to control my symptoms SA A NAD D SD

4. My back pain will improve in time SA A NAD D SD

5. My back pain is likely to be permanent rather than
temporary SA A NAD D SD

6. My back pain has had major consequences on my life SA A NAD D SD

7. My back pain has become easier to live with SA A NAD D SD

8. There is very little that can be done to improve my

back pain SA A NAD D SD

9. My back pain has not had much effect on my life SA A NAD D SD

10. My back pain has strongly affected the way others
see me SA A NAD D SD

11. My treatment will be effective in curing my back pain SA A NAD D SD

12. My back pain has serious economic and f inancial
consequences. SA A NAD D SD

13. Recovery from back pain is largely dependent on
chance or fate SA A NAD D SD

14. My back pain will last for a long time SA A NAD D SD

15. My back pain has strongly affected the way I see

myself. SA A NAD D SD

16. What I do can determine whether my back pain

gets better or worse SA A NAD D SD



Pain Self-efficacy Scale

1. How certain are you that you can decrease your pain quite a bit?
1 23456789 10

very uncertain very certain

2. How certain are you that you can continue most of your daily activities?
1 23456789 10

very uncertain very certain

3. How certain are you that you can keep your pain from interfering with your
sleep?
123456789 10

very uncertain very certain

4. How certain are you that you can make a small-to-moderate reduction in your
pain by using methods other than taking extra medications?
123456789 10

very uncertain very certain

5. How certain are you that you can make a large reduction in your pain by using
methods other than taking extra medications?
123456789 10

very uncertain very certain

6. How certain are you that you can walk j mile on flat ground?
123456789 10

very uncertain very certain

7. How certain are you that you can perform a daily home exercise program?
1 23456789 10

very uncertain very certain

8. How certain are you that you can perform your household chores?
123456789 10

very uncertain very certain



9. How certain are you that you can shop for groceries or clothes?
123456789 10

very uncertain very certain

10. How certain are you that you can engage in social activities
1 23456789 10

very uncertain very certain

11. How certain are you that you can engage in hobbies or recreational
activities?

1 23456789 10

very uncertain very certain

12. How certain are you that you can engage in family activities?
1 23456789 10

very uncertain very certain

13. How certain are you that you can perform the work duties you had prior to
the onset of chronic pain? (For homemakers( please consider your household
activities as your work duties).

1 23456789 10

very uncertain very certain

14. How certain are you that you can control your fatigue?
1 23456789 10

very uncertain very certain

15. How certain are you that you can regulate your activity so as to be active
without aggravating your physical symptoms (e.g. fatigue, pain)?

1 23456789 10

very uncertain very certain

16. How certain are you that you can do something to help yourself feel better
if you are feeling blue?
123456789 10

very uncertain very certain

17. As compared to other people with chronic medical problems like yours, how
certain are you that you can manage your pain during your daily activities?

1 23456789 10
very uncertain very certain



18. How certain are you that you can manage your physical symptoms so that you
can do the thinqs you enjoy doing?
123456789 10 -

very uncertain very certain

19. How certain are you that you can deal with the frustration o chronic medical
problems?
123456789 10

very uncertain very certain

20.How certain are you that you can cope with mild to moderate pain?
123456789 10

very uncertain very certain

21. How certain are you that you can cope with severe pain?
123456789 10

very uncertain very certain

22.How confident are you that you can make plans and carry them out?
123456789 10

not at all conf ident very conf ident



Theory of Planned Behaviour Questionnaire
I will read some questions and I would like you to indicate on a scale of 1-5 the
extent to which the statement applies to you. For example:

How difficult do you think it is going to be for you to do one more shuttle on
the walking exercise this time...

very difficult 1 2 3 4 5 very easy

Circling the 3 means that you think that doing one more shuttle on the walking
exercise than you did previously is going to be moderately difficult.

D How confident do you feel that you can complete one shuttle further on the
walking exercise this time (PBC)

D How much do you intend to complete one shuttle better on the walking
exercise than previously (I)

D How much do you think that completing one shuttle further on the walking
exercise this time will mean you are healthier (A)

D How difficult do you think it is going to be for you to complete one shuttle
further on the walking exercise than previously (PBC)

D How frightened would you feel trying to complete one shuttle further on the
walking exercise this time (PBC)

D How much would people who are important to you (eg family, relatives,
friends) approve of you completing one shuttle further on the walking-
exercise this time. (SN)

D How difficult will it be for you to control your pain if you try to complete one
shuttle further on the walking exercise than previously (PBC)

D How difficult will it be for you to find enough energy to complete one shuttle
further on the walking exercise this time (PBC)

D How important would your psychologist think it was for you to complete one
shuttle further on the walking exercise this time (NB)

D How important is it for you to do what your psychologist wants you to do
(MC)

D How much does a fear of your pain getting worse make it less likely that you
will complete one shuttle further on the walking exercise this time. (PBC)



D Do you feel that completing one shuttle further on the walking exercise this
time would be (A)

D How much do you agree that completing one shuttle further this time would
improve your fitness (BB)

D How much do you agree that improving your fitness would make you feel
better overall (OE)

0 How much does a fear that you might hurt yourself make it less likely that
you will complete one shuttle further on the walking exercise this time. (PBC)

D How much do you think that completing one shuttle further this time would
increase your conf idence (BB)

D How much do you agree that an increase in confidence would make you feel
better overall (OE)

D How much control do you feel you have to complete one shuttle further on
the walking exercise this time (PBC)

D How much do you think that completing one shuttle further this time would
help reduce your disability (BB)

D How much would you agree that reducing your disability would make you feel
better overall (OE)

D How much does feeling sore make it less likely that you will complete one
shuttle further on the walking exercise this time. (PBC)

D How much would you like to complete one shuttle further on the walking
exercise this time (I)

D How much do you agree that completing one shuttle further this time would
help you feel less scared of having pain (BB)

D How much do you think that feeling less scared of having pain would make
you feel better overall (OE)

D How much do you think that whether you do or do not complete one shuttle
further on the walking exercise this time is entirely up to you (PBC)

D How important would your family and relatives think it was for you to
complete one shuttle further on the walking exercise this time. (NB)

D How important is it for you to do what your family/relatives want you to do
(MC)



Scoring Sheet for TPBQ

Very Confident 1 2 3 4 5 Not At All Confident

I Definitely
Intend To 1 2 3 4 5

I Do Not Intend
To At All

Highly Unlikely 1 2 3 4 5 Highly Likely

Very Difficult 1 2 3 4 5 Not At All Difficult

Extremely Frightened 1 2 3 4 5 Not At All Frightened

Approve 1 2 3 4 5 Disapprove

Very Difficult 1 2 3 4 5 Not At All Difficult

Very Difficult 1 2 3 4 5 Not At All Difficult

Very Important 1 2 3 4 5 Not At All Important

Very Important 1 2 3 4 5 Not At All Important

More Likely 1 2 3 4 5 Less Likely

Bad 1 2 3 4 5 Good

Harmful 1 2 3 4 5 Beneficial

Pleasant 1 2 3 4 5 Unpleasant

Unenjoyable 1 2 3 4 5 Enjoyable

Foolish 1 2 3 4 5 Wise

Painfree 1 2 3 4 5 Sore

Strongly Agree 1 2 3 4 5 Strongly Disagree

Strongly Disagree 1 2 3 4 5 Strongly Agree

More Likely 1 2 3 4 5 Less Likely

Strongly Agree 1 2 3 4 5 Strongly Disagree

Strongly Disagree 1 2 3 4 5 Strongly Agree

No Control 1 2 3 4 5 Complete Control

Strongly Agree 1 2 3 4 5 Strongly Disagree

Strongly Agree 1 2 3 4 5 Strongly Disagree

Less Likely 1 2 3 4 5 More Likely

Definitely Yes 1 2 3 4 5 Definitely No

Strongly Disagree 1 2 3 4 5 Strongly Agree

Strongly Agree 1 2 3 4 5 Strongly Disagree

Strongly Disagree 1 2 3 4 5 Strongly Agree

Very Important 1 2 3 4 5 Not At All Important

Not At All Important 1 2 3 4 5 Very Important



Functional Limitations Profile-Revised

The following statements are about your current health and how it may
influence your everyday life.

Listen to each statement, think of yourself today and tell me if it describes you
or not. If you agree, you should tell me (agree/disagree is the best response
pattern). I will then ask, Is this due to your chronic pain? - Please answer "yes"
or no .

Ambulation items (maximum possible score = 126)

The following statements describe walking and use of stairs. Remember, think
of yourself today. Only agree with the statement if it is due to the state of
your health (i.e. your chronic pain)

1. I do not walk at all D(126)
2. I get about in a wheelchair E(121)
3. I do not use stairs at all D(106)
4.1 only walk with help from somebody else D(98)
5. I get about only by using a walking frame, crutches, stick, walls,
or hold onto furniture. E(96)

6. I only go up and down stairs with assistance from somebody else d(87)
7. I only use stairs with a physical aid; for example handrail, stick
or crutches. E(82)

8.1 walk by myself but with some difficulty; for example, I limp,
wobble, stumble or I have a stiff leg. D(71)

9. I do not walk up or down hills D(64)
10.1 go up and down stairs more slowly; for example, one step at

a time or I often have to stop E(62)
11.1 walk shorter distances or often stop for a rest D(54)
12.1 walk more slowly Q(39)

Body care and movement items (maximum possible score = 124)

The following statements describe how you move about, bath, go to the toilet,
dress yourself today. Only agree with the statement, if it is due to the state of
your health (i.e. your chronic pain)

13.1 am in a restricted position all the time
14.1 do not have control of my bowels

□(124)
□(124)



15.1 do not have control of my bladder D(122)
16.1 stay lying down most of the time D(120
17.1 use a bedpan with help □(107)
18.1 do not bathe myself at all, but am bathed by someone else 0(100)
19.1 do not get in and out of bed or chairs without the help of a

person or mechanical aid. D(100
20.1 only stand up with someone's help E(93)
21.1 do not keep my balance. E(93)
22.1 do not bathe myself completely, for example, I need help with

bathing. D(85)
23.1 make difficult movements with help; for example getting in or

out of the bath or car. E(82)
24.1 hold onto something to move myself around in bed E(82)
25.1 only get dressed with someone's help E(82)
26.1 get in or out of bed or chairs by grasping something for support

or by using a stick or walking frame
27.1 spend most of the time partly dressed or in pyjamas.

□(75)
28.1 do not fasten my clothing; for example, I require assistance

with buttons, zips or shoelaces.
29.1 only stand for short periods of time.
30.1 move my hands or fingers with some difficulty or limitation.
31.1 kneel, stoop or bend down only by holding onto something.
32.1 have trouble putting on my shoes, socks or stockings.
33.1 change position frequently.
34.1 am very clumsy.
35.1 dress myself, but do so very slowly.

Mobility items (maximum possible score = 114)

These next statements describe how you get about the house and outside, only
tick the box if you agree with the statement and it is due to the state of your
health (i.e. your chronic pain)

36.1 stay in bed most of the time. n(114)
37.1 stay in one room. □(101)
38.1 stay in bed more. E(91)
39.1 stay at home most of the time. E(79)
40.1 only get about in one building. E(76)
41.1 only go out if there is a lavatory nearby. D(64)
42.1 do not get about in the dark or in places that are not lit

□ (79)

□ (68)
□ (67)
□ (66)
□ (61)
□ (54)
□(51)
□ (47)
□ (43)



unless I have someone to help.
43.1 do not use public transport now.
44.1 do not go into town.
45.1 only stay away from home for short periods.

□(57)
□(52)
□(47)
□(46)

Household management items (maximum possible score = 90)

The following statements describe your daily work, around the home. When you
answer, think of yourself today. Only tick the box if you agree with the
statement, and it is due to the state of your health (i.e. your chronic pain)

46.1 do not do any of the daily household chores that I would usually
do. D(90)
47.1 do not do any of the shopping that I would usually do. D(84)
48.1 do not do any of the cleaning that I would usually do. E(78)
49.1 have difficulty using my hands; for example, turning taps,

using kitchen gadgets, sewing or doing repairs. E(78)
50.1 do not do any of the maintenance or repair work that I would
usually do in my garden. E(75)

51.1 do not do any of the clothes washing that I would usually do. E(75)
52.1 have given up taking care of personal or household business affairs;
for example, paying bills, banking or doing household accounts. D(69)

53.1 don't do heavy work around the house. D(59)
54.1 only do housework or work around the house for short periods
of time or I rest often. Q(50)

55.1 do less of the household chores that I would usually do. E(37)

Recreation and past-time items (maximum possible score = 91)

The following statements describe the activities you usually do in your spare
time, for relaxation, entertainment or just to pass the time. Again, think of
yourself today. Only tick the box if you agree with the statement and it is due
to the state of your health (i.e. your chronic pain)

56.1 am not doing any of my usual inactive pastimes; for example,
I do not watch TV, play cards or read. E(91)
57.1 am not doing any of my physical recreation or more active

pastimes. G(81)
58.1 am cutting down on some of my usual inactive pastimes; for
example, I watch less TV, play cards less, or read less. D(50)

59.1 am doing more inactive pastimes instead of my other usual



activities. d(43)
60.1 am cutting down on some of my usual physical recreation or
more active pastimes. E(34)

61.1 spend shorter periods of time on my hobbies and recreation. 0(32)
62.1 go out less often to enjoy myself. E(27)
63.1 take part in fewer community activities. n(25)

Social interaction items (maximum possible score = 109)

These statements describe your contact with family and friends today. Only
tick the box if you agree with the statement, and it is due to the state of your
health (i.e. your chronic pain)

64.1 refuse contact with my family, I turn away from them. D(109)
65.1 frequently get angry with my family; for example, I hit them,
scream or throw things at them. 0(103

66.1 isolate myself as much as I can from the rest of my family.
□(100)

67.1 stay alone much of the time. E(91)
68.1 do not go out at all to visit people. E(91)
69.1 am disagreeable with my family, for example, I act spitefully
or stubbornly. D(86)

70.1 make many demands on other people; for example, I insist
that they do things for me or tell them how to do things. E(76)

71.1 avoid having visitors. E(73)
72.1 do not look after my children or my family as well as I usually do. D(66)
73.My sexual activity is decreased. D(64)
74.1 am often irritable with those around me; for example, I snap
at people or criticise easily. D(64)

75.1 pay less attention to the children. D(59)
76.1 show less interest in other people's problems; for example, I
don't listen when they tell me about their problems, I don't offer help.D(50)
77.1 show less affection. D(44)
78.1 often express concern over what might be happening to my health.D(44)
79.1 talk less with other people. D(44)
80.1 do not joke with members of my family as much as I usually do. n(38)
81.1 am cutting down the length of visits with friends. E(31)
82.1 go out less often to visit people. E(31)
83.1 take part in fewer social activities than I used to; for example, I

go to fewer parties or social events. E(25)



Emotion items (maximum possible score = 141)

The next statements describe your feelings and behaviour. Again think of
yourself today. Only tick the box if you agree with the statement, and it is due
to the state of your health (i.e. your chronic pain)

84.1 have attempted suicide. D(141)
85.1 talk hopelessly about the future. E(96)
86.1 say how bad or useless I am; for example, that I am a burden

on others. D(89)
87.1 am irritable and impatient with myself; for example I run
myself down, I swear at myself, I blame myself for things that happen.D(79)
88.1 often moan and groan because of pain or discomfort. E(67)
89.1 keep rubbing or holding areas of my body that hurt or are
uncomfortable. D(59)
90.1 laugh or cry suddenly. D(58)
91.1 get sudden frights. D(56)
92.1 behave nervously or restlessly. D(48)

Alertness items ( maximum possible score = 115)

These statements describe your general alertness today. Only tick the box if
you agree with the statement, and it is due to the state of your health( i.e. your
chronic pain).

93.1 sometimes get confused; for example, I do not know where
I am, who is around, or what day it is. 111(115)

94.1 have more minor accidents; for example, I drop things, I trip
and fall or I bump into things. 111(90)

95.1 forget a lot; for example, things that happened recently,
where I put things, or to keep appointments. D(85)

96.1 have difficulty reasoning and solving problems; for example,
making plans, making decisions, or learning new things D(78)

97.1 am confused and start to do more than one thing at a time. E(74)
98.1 have difficulty doing things, which involve thought and
concentration. E(71)

99.1 do not keep my attention on any activity for long. El(52)
100.1 react slowly to things that are aid or done. E(52)
101.1 make more mistakes than usual. D(49)
102.1 do not finish things I start. 111(45)



Sleep and rest items (maximum possible score = 111)

These items describe your sleep and rest activities today. Only tick the box if
you agree with the statement, and it is due to the state of your health (i.e. your
chronic pain).

103.1 sleep or doze most of the time, day and night. □(Ill)
104.1 spend much of the day lying sown to rest. n(96)
105.1 sleep less at night; for example, I wake up easily, I don't fall
asleep tor a long time, or I keep waking up. D(86)

106.1 sit around half asleep. D(84)
107.1 sleep or doze more during the day. D(80)
108.1 lie down to rest more often during the day. d(72)
109.1 sit for much of the day. 0(62)

Eating items (maximum possible score = 143)

The following statements describe your eating and drinking habits. Only tick the
box if you agree with the statement and it is due to the state of your health
(i.e. your chronic pain).

110.1 eat no food at all except by tubes or intravenous infusion D(143)
111.I do not feed myself at all but have to be fed D(121)
112.1 eat no food at all, but I take liquids D(113)
113.1 feed myself with help from someone else D(95)
114.1 feed myself but only with specially prepared food or special
utensils E(76)

115.1 eat special or different food, for example, I follow a soft food,
bland, low salt, low fat, or low sugar diet. n(52)

116.1 just pick or nibble at my food E(39)
117.1 eat much less than usual E(34)
118.1 drink less fluids E(33)

Communication items (maximum possible score = 127)

I am going to read out some statements about how much you talk to other
people and write. Please think about yourself today. Only tick the box if you

agree with the statement, and it is due to the state of your health (i.e. your
chronic pain).



119.1 communicate mostly by nodding my head, or using sign
language or other gestures. 0(127)

120.My speech is understood only by a few people who know me well 13(94)
121.1 am understood with difficulty 13(89)
122.1 don't write except to sign my name D(84)
123.1 speak with difficulty; for example, I get stuck for words,
I stutter, I stammer, I slur my words. E(76)

124.1 carry on a conversation only when very close to other people or
looking directly at them. 13(59)

125.1 often lose control of my voice when I talk; for example,
my voice gets louder or softer or changes unexpectedly. 13(59)

126.1 have trouble writing or typing. 111(50)
127.1 do not speak clearly when I am under stress. d(47)

Work items (maximum possible score = 361)

The next group of statements has to do with any work you usually do other than
managing your home. By this we mean anything that you regard as work that you
do on a regular basis. Think of yourself today. If today is not a working day for
you, think about your last working day. Only tick the box if you agree with the
statement and it is due to your backpain

Do you usually do work other than managing your home?
IF YES, COMPLETE THE WORK SECTION BELOW. (128-136)
IF NO:

(a) Are you retired?
(b) if you are retired, was your retirement due to your health?
I If you are not retired, but are not working, is this due to your

health?

YES/NO

YES/NO
YES/NO

YES/NO

IF YES TO QUESTION I ABOVE, PLEASE TICK ITEM 128 AND SKIP THE
REST OF THE ITEMS IN THIS SECTION.

IF NO TO QUESTION 9C) ABOVE, PLEASE SKIP ALL THE ITEMS IN THIS
SECTION.

128.1 do not work all (includes retired because of ill-health) 111(361)
129.1 only work for short periods of time or often stop or rest. 13(65)
130.1 only do light work. 13(56)
131.1 work shorter hours. 113(52)
132.1 do not do my job as carefully and accurately as usual. 13(50)



133.1 often get irritable with my workmates; for example,
I snap at them or criticise them easily. □

134.1 am not getting as much done as usual. □
135.1 do part of my job at home. □
136.1 work at my usual job but with some changes; for example,
I use different tools or special aids or I swap jobs with someone else.




